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BACKGROUND AND OBJECTIVES: During the COVID-19 pandemic, medical
schools and residencies have utilized electronic learning (e-learning). Factors
such as internet access, age, degree of introversion/extroversion, and propen-
sity to adopt new technologies impact attitudes toward e-learning. This study
investigates family medicine educators’ satisfaction, effectiveness, and feasibil-
ity perceptions of e-learning, characterizes demographic factors impacting at-
titudes, and identifies which aspects of e-learning are important to educators.

METHODS: In fall 2020, a cross-sectional survey via the 2020 Council of Aca-
demic Family Medicine’s (CAFM) Educational Research Alliance (CERA) general
membership survey was conducted. Members of CAFM-affiliated associations
were invited by email to participate.

RESULTS: The response rate for the survey was 20.1% (n=862). Of the respon-
dents, 40.4% (n=311) reported satisfaction with e-learning, 47.8% (n=368)
found e-learning feasible, and 24.2% (n=186) reported e-learning met their
educational goals. No differences were found in satisfaction, feasibility, or ef-
fectiveness scores according to generation, introvert/extrovert status, or tech-
nology adopter status. Interactive capabilities were the most important factor
for e-learning satisfaction (55.9%) and effectiveness (62.0%). Sufficient time
was the most frequently selected factor for ease of adoption. Baby Boomer re-
spondents reported platforms not user-friendly, insufficient prior experience as
the greatest obstacle more frequently than other generations, and insufficient
time less frequently than other generations. Otherwise, rankings of e-learning
factors were similar among groups.

CONCLUSIONS: Satisfaction with and perceived feasibility and effectiveness of
e-learning varies among family medicine educators. No differences were found
in satisfaction, feasibility, or effectiveness scores according to generation, intro-
vert/extrovert status, or technology adopter status. Respondents consistently
ranked interactive capabilities most important for e-learning satisfaction and
effectiveness. More research is needed to compare student and learner per-
spectives regarding e-learning.
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uring the COVID-19 pan-

demic, medical schools and

residencies maintained so-
cial distancing by using electron-
ic learning (e-learning). E-learning
teaches and trains subjects via dig-
ital platforms, allowing education
to continue despite geographic dis-
tance.l? E-learning presents chal-
lenges to learners and educators,
such as technological capability, time
and resource barriers, and person-
al comfort levels with e-learning.*®
Many e-learning supplements exist,
however there are no standardized
or comprehensive online family med-
icine (FM) curricula.

Previous studies indicate both
synchronous and asynchronous
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e-learning are efficacious and accept-
able to learners.?? Self-study mod-
ules are feasible to implement, had
better attendance than lectures, had
high resident satisfaction scores, and
in-training exam scores were com-
parable to preintervention scores.?
Broadcast versus in-person educa-
tional sessions yielded no difference
in satisfaction or pre/postsession
knowledge scores.?

Multiple factors may affect the
e-learning experience. According
to Diffusion of Innovation Theory
(DOIT), societal adoption of new
technology happens gradually, fol-
lowing a bell-shaped curve: inno-
vators adopt new technology first,
followed by early adopters, then
early majority, late majority, and
finally laggards.® Five factors in-
fluence the adoption of novel tech-
nology: relative advantage (perceived
benefits), compatibility (how well it
meets adopters’ needs), complexity
(how challenging it is to use), trial
ability (the extent to which it can be
tested and tried), and observability
(the extent to which the innovation
provides tangible results).® Indi-
vidual factors, such as internet age
and degree of introversion/extrover-
sion, also impact attitudes toward

e-learning.’ “Digital natives,” who
were born in the digital age, use and
process information from computer
technologies more easily than “Digi-
tal immigrants” who learned to use
computers during their adult life.”
Experts recommend an extensive de-
sign process involving needs assess-
ment, technical development, and
testing.® Seasoned e-learning educa-
tors emphasize creativity, flexibility,
visual appeal, and consideration of
student perspectives.®!! Experienced
online educators caution that suc-
cessful e-learning curricula require
a significant time investment, and
the sudden shift to online learning
necessitated by COVID-19 may lead
to bad impressions of online teach-
ing U

This study investigates fami-
ly medicine educators’ satisfaction
with e-learning and perceptions of
e-learning feasibility and effective-
ness, characterizes demographic and
personality factors which may im-
pact attitudes regarding e-learning,
and identifies which aspects of e-
learning curricula are most impor-
tant to educators. We hypothesized
(1) Millennial and younger genera-
tions (Millenial+) have greater sat-
isfaction with e-learning compared

Table 1: Definitions
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to Generation X (GenX) and Baby
Boomers (Boomers), (2) Millennial+
perceive greater feasibility of e-learn-
ing compared to GenX and Boomers,
(3) Introverts have increased satis-
faction with e-learning compared to
extroverts, (4) innovators and ear-
ly adopters have greater satisfac-
tion with e-learning, and (5) family
medicine educators value ease of
use above content, visual appeal, or
other aspects of e-learning curricu-
la. Definitions of groups are shown
in Table 1.

Methods

This cross-sectional survey utilized
data from the Council of Academ-
ic Family Medicine’s (CAFM) Edu-
cational Research Alliance (CERA)
general membership survey of family
medicine educators between Novem-
ber 20, 2020, and December 15, 2020.
Invited participants were members
of CAFM organizations (Society of
Teachers of Family Medicine, North
American Primary Care Research
Group, Association of Departments
of Family Medicine, and Association
of Family Medicine Residency Di-
rectors). The survey excluded pro-
gram directors, clerkship directors,
and department chairs. Qualifying

E-learning: “an approach to teaching and learning, representing all or part of the educational model, that is based on the

use of electronic media and devices.™

Generation*?

e Millenial+:born 1981 — current
e Generation X: born 1965-1980
e Boomer: born 1946-1964

Introvert/Extrovert Status*®

e Introvert: “I like getting my energy from dealing with the ideas, pictures, memories, and reactions that are inside my
head, in my inner world. I often prefer doing things alone or with one or two people I feel comfortable with.”

e Extrovert: “I like getting my energy from active involvement in events and having a lot of different activities. I'm excited
when I'm around people and I like to energize other people. I often understand a problem better when I can talk out

loud about it and hear what others have to say.”

Diffusion of Innovation Theory Adoptor Status®

e Innovator: “I am generally eager to adopt new technologies and tech products. I am usually one of my family, friends, or

peers to adopt new technologies.”

e Early adopter: “I am not usually the first to adopt new technologies, but I tend to see the potential in new technologies

and am willing to give it a try even if it does not live up to expectations.”

e Early majority: “I am willing to adopt new technologies and tech products if it has already been tested for a while and

meets my needs.”

e Late majority: “I will adopt a new technology or tech product if my friends, family, and peers are using it and they like

lt »

e Laggards: I will adopt new technology and tech products only when it is detrimental to not adopt it.
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Table 2: Characteristics of CERA Survey Participants (N=769)

n %
Professional Role
Medical school and/or residency leadership 331 43.0
Medical school and/or residency educator 413 53.7
Community preceptor 25 3.3
Gender
Choose not to disclose 12 1.6
Female 466 60.6
Male 287 37.3
Other 4 0.5
Generation
Did not answer 22 2.9
Millenial+ 209 27.2
Generation X 311 40.4
Baby Boomer 227 29.5
Ethnicity
Did not answer 9 1.2
Hispanic/Latino 39 5.1
Non-Hispanic/Latino 721 93.8
Race
Asian 50 6.5
Black or African-American 28 3.6
Native Hawaiian, Pacific Islander, American Indian or Alaska Native 4 0.6
White 654 85.0
Choose not to disclose or answer 33 4.3
Highest Degree Earned?
Did not answer 2 0.3
MD/DO 600 78.1
MD/PhD or DO/PhD 33 4.3
PhD, EdD, or other doctoral level 104 13.5
Other nursing degree 3 0.4
Master’s level 25 3.3
Bachelor’s level 2 0.3
Program/Practice Location
New England (NH, MA, ME, VT, RI, or CT) 44 5.7
Middle Atlantic (NY, PA, or NJ) 87 11.3
South Atlantic (PR, FL, GA, SC, NC, VA, DC, WV, DE, or MD) 117 15.2
East South Central (KY, TN, MS, or AL) 31 4.0
East North Central (WI, MI, OH, IN, or IL) 153 19.9
West South Central (OK, AR, LA, or TX) 68 8.8
West North Central (ND, MN, SD, IA, NE, KS, or MO) 82 10.7
Mountain (MT, ID, WY, NV, UT, AZ, CO, or NM) 75 9.8
Pacific (WA, OR, CA, AK, or HI) 100 13.0
Canada 12 1.6

(continued on next page)
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Table 2: Continued
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Workplace Community Size n %
Did not answer 4 0.5
<75,000 134 17.5
75,001 to 150,000 131 17.0
150,001 to 500,000 203 26.4
>500,001 297 38.6
Is your institution a(n) ...?
Did not answer 7 0.9
Allopathic medical school 426 55.4
Osteopathic medical school 24 3.1
Not at a medical school 312 40.6
Does your institution have ...?
Multiple residencies including family medicine 555 72.2
Multiple residencies not including family medicine 10 1.3
Only a family medicine residency 176 22.9
No residency education 28 3.6
Did your institution notify the ACGME that training had been compromised during the COVID-19 pandemic?
Not applicable 28 3.6
No 73 9.5
Yes 267 34.7
I don’t know 401 52.1

participants were sent an email in-
vitation and a SurveyMonkey link.
Nonrespondents received four par-
ticipation requests to complete the
survey, the final request at 2 days
before closing the survey. The survey
was distributed to 4,582 candidates.
Of these, 177 were returned as un-
deliverable email addresses and 58
were excluded who had previously
opted out of receiving surveys from
SurveyMonkey. Additionally, 64 re-
spondents did not meet the quali-
fying questions and were excluded
from further survey questions. The
survey was delivered to a final sam-
ple of 4,283 family medicine physi-
cians (4,133 US and 215 Canada).
We calculated frequencies and per-
centages for subgroups and continu-
ous variables and summarized using
means and standard deviations. We
used 2 tests and Fisher’s exact tests
to compare distributions of categor-
ical variables. We used analysis of
variance (ANOVA) was used to test
whether continuous variables var-
ied by subgroup. We used Sidak’s

FAMILY MEDICINE

procedure for multiple comparisons
to compare means among subgroups.
We used nonparametric Kruskal-
Wallis tests to evaluate whether
ANOVA results were sensitive to
potential violations of analysis as-
sumptions. Selected covariates were
dichotomized and analyzed by logis-
tic regression. Odds ratios and 95%
confidence intervals are reported for
those analyses.

The American Academy of Fam-
ily Physicians Institutional Review
Board approved the study in Novem-
ber 2020.

Results

The overall response rate for the sur-
vey was 20.1% (n=862/4,283). Nine-
ty-three respondents were excluded
because 82 dropped out of the sur-
vey before our first question, six did
not answer a question about percent
time in e-learning, and five skipped
the majority of our questions. The re-
maining (n=769) answered both our
first and last questions. Demograph-
ic characteristics of respondents are

summarized in Table 2. The demo-
graphics of our cohort are similar
to the sampling cohort, except for
a larger White population (85% to
69%). Respondents reported a medi-
an of <33% of their time on e-learn-
ing prior to the COVID-19 pandemic
and reported no significant change in
GME/UME education, research, clin-
ical practice, or service obligations
during the COVID-19 pandemic.
Overall perceptions of satisfac-
tion and feasibility of e-learning are
summarized in Figure 1. There was
no difference in satisfaction scores
between Millenial+, Generation X,
or Baby Boomers (P=.211). Com-
pared to Millenial+, there was no
difference in combined “Somewhat
Satisfied/Very Satisfied” responses
among Baby Boomers (n=743, OR
0.87 [95% CI 0.60,1.28], P=.495) or
Gen X respondents (OR 0.89 [95% CI
0.62,1.27], P=.527; Figure 2A). Simi-
larly, when asked “Using e-learning
is feasible to meet my program’s ed-
ucational goals,” no difference was
seen in combined “Agree/Strongly
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Figure 1

A. E-learning has fulfilled my educational goals as an educator.
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Agree” responses for Millenial+ vs
Baby Boomers (N=743, OR 0.74,
[95% CI 0.50, 1.07], P=.110) or Mille-
nial+ vs Gen X respondents (OR 0.83
[95% CI 0.59, 1.18], P=.308; Figure
2B). Compared to extroverts, there
were no differences in combined
“Somewhat Satisfied/Very Satisfied”
responses for introverts (N=747, OR
1.08 [95% CI 0.76, 1.55], P=.658) or
respondents identifying as equal-
ly introverted and extroverted (OR
1.23, [95% CI 0.85, 1.80] P=.275;
Figure 2C). No differences were
seen regarding DOIT adopter sta-
tus (N=764). Compared to aggregat-
ed laggard, late majority, and early
majority respondents, there were no
differences in combined “Somewhat
Satisfied/Very Satisfied” responses
for early adopters (N=764, OR 0.95
[95% CI 0.69, 1.29], P=.731) or inno-
vators (OR 0.91 [95% CI 0.56, 1.48],
P=.703; Figure 2D).

Perceptions of key features of e-
learning and obstacles to using e-
learning are summarized in Table
3. We observed similar responses
among the groups in which e-learn-
ing features are most important.
Millenial+ vs GenX vs Boomer re-
sponses were not significantly dif-
ferent for the questions “Which of
the following factors is most help-
ful in adopting e-learning?” (P=.439,
Fisher’s exact test), “Which of the fol-
lowing is most important for your
satisfaction with an e-learning cur-
riculum” (P=.345); or “Which is the
most important factor for e-learning
to be effective?” (P=.887).

We observed some differences be-
tween generational cohorts regard-
ing “What is your greatest obstacle
in adopting e-learning” (P=.001,
Fisher’s Exact Test). Boomers se-
lected “platforms not user-friendly”
(6.2%) more frequently than Mil-
lennial+ (2.4%) and GenX (1.3%).
Boomers selected “insufficient prior
experience” (14.1%) more frequent-
ly than Millenial+ (7.7%) or GenX
(8.0%). Boomers selected “insufficient
time” (22%) less frequently than Mil-
lenial+ (30.1%) and GenX (32.2%).

No differences were seen among
the DOIT adopter status groups

FAMILY MEDICINE
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Figure 2: Satisfaction and Feasibility of e-Learning by Generation, Personality, and Style of Technology Adopotion
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Table 3: Key Features of E-Learning (N=769)
Which of the following factors is most helpful in adopting e-learning? n %
Sufficient time to design, implement, or moderate online curricula 188 | 24.4
Access to resources or supplies 181 | 23.5
User friendly e-learning platforms 126 | 164
Interactive e-learning platforms 119 | 155
Easily available preexisting e-learning curricula 89 11.6
Prior personal experience with e-learning 57 7.4
Did not answer 9 1.2
Which of the following is most important for your satisfaction with an elearning curriculum?
Ability to communicate and collaborate 430 | 55.9
Easy to implement 156 | 20.3
Easy to navigate 80 10.4
Comprehensiveness of content 73 9.5
Ability to track performance 18 2.3
Did not answer 12 1.6
(continued on next page)
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Table 3: Continued

Which is the most important factor for elearning to be effective?

Ability to communicate and collaborate 477 | 62.0
Easy to navigate 100 | 13.0
Easy to implement 86 11.2
Comprehensiveness of content 62 8.1
Ability to track performance 34 44
Did not answer 10 1.3
What is your greatest obstacle in adopting e-learning?

E-learning is not interactive enough 364 | 47.3
Insufficient time to design, implement, or moderate online curricula 219 | 285
Insufficient prior personal experience with e-learning 75 9.8
Insufficient resources or supplies 62 8.1
E-learning platforms are not user-friendly 24 3.1
I cannot find appropriate preexisting e-learning curricula 14 1.8
Did not answer 11 14

with respect to most helpful feature
(P=.296), most important for satisfac-
tion (P=.537), most important factor
to be effective (P=.391), or regard-
ing greatest obstacle to implement
(P=.193).

Discussion

E-learning use was increasing pri-
or to COVID-19 and was integral to
medical training during COVID-19.1°
However, there is limited informa-
tion regarding its use and effective-
ness in family medicine education.
Less than half of survey respon-
dents were satisfied with e-learning,
agreed that e-learning is feasible, or
agreed that e-learning met their ed-
ucational goals. We found no differ-
ences in satisfaction or perceived
feasibility among generational co-
horts, introvert/extroverts, or DOIT
adopter groups. All groups similarly
reported the ability to communicate
and collaborate as being most impor-
tant for e-learning satisfaction and
effectiveness. Further investigation
may elucidate whether to prioritize
collaboration among learners, among
faculty, or between learners and ed-
ucators.

Negative perceptions of e-learn-
ing may be due to a variety of fac-
tors. Groups reported sufficient time
and resources as most important to

JUNE 2022 - VOL. 54, NO. 6

adopting e-learning. Though poor
satisfaction scores in this survey
may reflect the sudden mandatory
pivot to e-learning due to the unfore-
seen COVID-19 pandemic, faculty in
a qualitative study reported online
curricula required more time than
live lectures.'* Educator satisfaction
and perceived feasibility may in-
crease if given ample time, resourc-
es, and training.

Recent studies of students and
faculty have highlighted the impor-
tance of interactive capabilities for
successful e-learning.'* ** Similarly,
our survey respondents cited lack of
interactive capabilities as the most
significant obstacle in adoption. This
frustration may reflect inherent limi-
tations of e-learning, or indicate the
need for increased training or fur-
ther development of e-learning plat-
forms.

Negative perceptions of e-learn-
ing may be even more pronounced
for students and residents. A 2021
survey of medical students and ed-
ucators assessed perceptions and
effectiveness of online medical cur-
ricula developed in response to CO-
VID-19 pandemic shutdowns. It
found that fewer students than ed-
ucators found e-learning equivalent
or superior to face-to-face learning
(33% vs. 51%), and more students

than instructors reported increased
difficulties with e-learning (69% vs
51%).'¢ Technological and connectiv-
ity barriers were frequently cited as
barriers, highlighting potential dis-
parities in learning access depending
on resources available to off-campus
learners. Sixty-seven percent of stu-
dents reported fatigue and losing
interest with e-learning, which sup-
ports our findings regarding the im-
portance of interactive capabilities.
This study has several limita-
tions. Survey respondents may be
more likely to feel comfortable with
online technology than nonrespon-
dents. Some respondents skipped
questions, limiting interpretation of
these respondents’ perspectives. Fur-
thermore, the survey was exclusively
distributed to family medicine educa-
tors. It is possible that few differenc-
es were found in this survey because
the individuals surveyed represent a
homogenous group despite differenc-
es in age or personality factors. It is
also possible that the rapid shift to
e-learning programs during the CO-
VID-19 pandemic may not accurately
reflect e-learning attitudes if given
sufficient time and resources to craft
a curriculum. Nonetheless, leader-
ship in medical schools and residen-
cy programs can use these findings
to maximize e-learning curricula,
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such as investing in platforms with
interactive capabilities and provid-
ing sufficient time for course design
and upkeep.

E-learning use was increasing
prior to COVID-19, was the prima-
ry means of medical training during
COVID-19, and will likely continue
to increase in the future.’ To our
knowledge, this survey is the first
large, international survey of fam-
ily medicine educators regarding e-
learning experience. More research
is needed to compare the e-learn-
ing experience between educators,
medical students, and residents, and
identify which features are most im-
portant to highly-skilled adult learn-
ers.

Conclusion

This survey of family medicine ed-
ucators found a wide range of sat-
isfaction, perceived feasibility, and
perceived effectiveness of e-learning
for medical education. No differences
were found in satisfaction, feasibility,
or effectiveness scores according to
generation, introvert/extrovert sta-
tus, or DOIT adopter status. Respon-
dents consistently ranked interactive
capabilities as the most important
factor for e-learning satisfaction and
effectiveness. This large internation-
al study was sufficiently powered to
detect small differences between de-
mographic comparison groups, when
differences existed. It is limited by
reflecting only family medicine edu-
cators’ perspectives. More study is
needed to elucidate perspectives re-
garding e-learning among students,
residents, and other medical provid-
ers.
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