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little has been reported regarding synchronous online delivery. The aim of this study was to
determine learner and instructor preferences for online SGDs in terms of group size and
composition and to formulate best practices based on participant and faculty feedback. We
designed an 8-module online course for surgeons managing upper extremity trauma.
Participants were pre-assigned into 2 types of group: 1 faculty with 5 participants or 2 faculty
with 8 participants. We collected feedback from 91 participants and 34 faculty over the 8 weeks in
multiple ways. Participants preferred way to run an online SGD is to have 2 faculty with 4-5
participants (80%), rotating to different faculty every week (67%), and interacting with peers from
different countries (95%). Pre-course assessment questions and pre-recorded presentations
enhanced the online discussions for 82%. From open text comments, we identified that cases/
content, faculty, participant engagement, and technical support worked well. The course could
be improved by adding more extensive technical and connectivity checks, having a different time
scheduling, and integrating more supporting materials.
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Introduction The AO Foundation is a medically-guided non-

Orthopaedic and general trauma surgeons are encour-
aged to maintain their knowledge and keep their daily
practice up to date and many continuing medical edu-
cation (CME) and continuing professional develop-
ment (CPD) programmes help fulfill this need.
Traditionally, these are organised as face-to-face
courses [1]. The ability to meet and discuss cases with
international expert faculty is a feature of many courses
[2]. In 2020, however, most on-site educational activ-
ities could not take place due to the exceptional Covid-
19 circumstances, and many organisations explored
online activities instead. [2-4] To respond to the short-
term educational gaps of surgeons in the area of upper
extremity trauma, the “AO Trauma Online Course —
Upper Extremity (Small Group Discussions)” was deliv-
ered. The programme consisted of 8 case-based online
synchronous small group discussions (SGDs) and was
developed based on the existing Upper Extremity cur-
riculum and course.

profit organisation that concentrates on education,
innovation, and research to treat musculoskeletal
trauma and disorders [2]. For several years, small
group discussions have been an integral part of AO
courses. By discussing fracture management principles
in small groups using clinical cases, participants can
review their knowledge, exchange experiences, gain
new insights, and learn about new approaches and
techniques [5,6]. Case-based discussion is a generally
accepted learning tool for adult education [5,7-9].
SGDs typically consist of 6 to 10 participants in
a  semicircle  face-to-face with
a computer and projector and moderated by 2 faculty.
[10] Face-to-face SGDs vary between 45 and 90 minutes
to present and discuss 3 to 6 clinical cases. The expert
faculty promote active participation and evidence-
based discussions. The goal is to apply the information
from lectures and integrate the participants’ experi-
ences in clinical cases. [2,7]
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The “AO Principles of teaching and learning” book
[11] was published to present best practices in all areas
including small group and case-based discussions, and
data were collected from the face-to-face SGDs over
many years [2]. However, there are limited publications
reporting the learning quality and outcome of online
versions of these SGDs.

Some studies have compared online education in
general (not SGDs) to traditional education. These
showed a wide range of educational designs with vary-
ing educational value [12,13]. Some demonstrate that
online postgraduate education enhances active group
participation and helps acquire information and skills.
For our target population of experienced surgeons and
residents, this mode of CME can thus be considered
a good option. [1,5,13-15]

Studies comparing face-to-face with online small
group discussions in a postgraduate setting are scarce.
Ryan et al. demonstrated that an online CME course
for pharmacists, based on small group discussions and
case-based learning, was as effective as the face-to-face
mode [1]. The advantages and disadvantages of online
case-based interactions were reported by Palan et al in
an asynchronous forum format [8]. King et al. found
that online synchronous problem-based learning in an
interprofessional health science course might be bene-
ficial [15]. A practice session for both faculty and
participants to overcome technical issues before start-
ing a module is recommended and the importance of
good communication online must be emphasised
(since nonverbal communication is limited) [15,16].
Another advantage of online courses is the possibility
of a worldwide interaction without the need for travel-
ling [16].

The scarcity of published literature on online SGDs
led us to design this educational research project
around the AO Trauma Online Course - Upper
Extremity (Small Group Discussions). This study
aimed to define learner and faculty preferences in
online SGDs in terms of group size, faculty to partici-
pant ratio, the number of modules and cases, and the
technical and educational prerequisites to achieve the
desired learning outcomes. Furthermore, we wanted to
identify the main difficulties in running live (synchro-
nous) online SGDs with participants and faculty from
many countries and to formulate best practices.

Material and Methods
Course Description and Delivery

The AO Trauma Online Course - Upper Extremity
(Small Group Discussions) was delivered free of charge

as a series of 8 modules, with each one covering 1
anatomical region from the existing AO Trauma
Upper Extremity course (clavicle, scapula, proximal
humerus, etc.). Participants learned the current patient
management of pain, dysfunction, deformity, and
cosmesis related to the upper limb’s trauma, including
fractures from the sternoclavicular joint to the finger-
tip. Each week consisted of a 10-minute overview pre-
sentation on that week’s topic followed by a set of 3 or
4 prepared cases to be discussed online for 75 minutes.
Each case is designed to contain a patient presentation
with x-rays, CT scans, a diagnosis section, treatment
options, the outcome of the case, and a wrap-up to
reinforce the take-home messages. From week 3
onwards, the overview presentations were pre-
recorded and available before the module to allow the
full 90 minutes for discussion. All materials and links
were provided through the course home page in the
learning management system (Totara Talent
Experience Platform https://www.totaralearning.com/
en/products/learning-management-system).

For course delivery, AO compared different online
platforms that provide breakout sessions, show multi-
media  content, provide drawing tools on
a presentation, and have high efficiency even with
slow bandwidth connections. The New Row Virtual
classroom software (from Kaltura, New York https://
www.newrow.com/virtual-classroom/) was selected for
many events in 2020 and a faculty training plan was
developed.

The course was delivered each Wednesday from 6:30
to 8 P.M. Central European Summer Time in
September and October 2020, hosted by a technical
expert who managed access to the 15 breakout rooms.
Experienced international faculty moderated the small
groups.

The target audiences were orthopaedic and trauma
surgeons and trainees from the Middle East, Africa,
and Europe who had at least 3 years of experience
and were comfortable discussing cases in English. The
technical prerequisites included a webcam, a headset
microphone, and a good internet connection. To
receive a certificate of completion, participants must
attend at least 7 of the 8 modules.

Faculty Selection and Training

34 experienced faculty from the Middle East, Africa,
Europe, North and South America volunteered for one
or more modules based on their practice and expertise.
Each module had an appointed moderator who deliv-
ered the overview presentation and selected and fina-
lised 3 or 4 cases from the curriculum. The other
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faculty were assigned as a case presenter and a small
group moderator each week, either on their own or as
a pair.

Two weeks before the course started, a 90-minute
faculty training session was organised to familiarise
everyone with the software, to review the cases, and
to agree on the key messages and the learning out-
comes. Before each module, a 30-minute faculty meet-
ing was held to ensure the connection was stable, to
clarify general and case-specific questions, to review
recommendations following the previous week experi-
ences, and to remind everyone of the key points for the
case discussion and software use.

Study Design

Participants were pre-assigned into 1 of 2 group struc-
tures each week; either 1 faculty with 5 participants or
2 faculty with 8 participants (participants were allo-
cated with surgeons from other hospitals, countries,
and regions as much as possible). Participants stayed
in the same group for the first 4 weeks and were
randomly re-allocated each week for the last 4 sessions.
The grouping was not always consistent because parti-
cipants did not attend all the modules and some new
participants registered between weeks 2 and 5.
Therefore, we introduced a questionnaire to address
the specific issues related to group size and composi-
tion. In addition, we conducted 4 dual-moderator focus
groups with 7 volunteer participants and 8 volunteer
faculty.

Data Collection

Participants received our standard evaluation and
assessment questions (7 pre-event and 12 post-event)
through SurveyMonkey [17] . In addition, before the
course they completed a series of multiple-choice ques-
tions (MCQs) presenting decision and management
options for clinical scenarios. Feedback was provided
on the correct and incorrect answers, along with ratio-
nale and references. Faculty also completed the MCQs
to become familiar with and align with the content and
core messages. The same MCQs were administered
after the completion of the course to determine pre-
intervention post-intervention  knowledge
improvement.

Weekly feedback was collected after each session,
asking to rate content usefulness, faculty performance,
and to suggest improvements.

After module 7, participants and faculty received
a questionnaire asking about the online experience,
the course structure, group size and composition, and

versus
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their preferences for the future (Appendix 1). The
questionnaire included items about the comparison of
online experience to face-to-face events, the length of
the course with respect to duration per module and the
whole set of modules, whether the pre-course questions
and the pre-recorded presentations enhanced the
online discussions, the preference of the group compo-
sition with 1 or 2 faculties, and the best rotation plan
for faculty and participants. We also asked “What went
well overall?” and “What could we do differently next
time?”. Answers were collected to find out if interac-
tion with peers from other countries was relevant, if the
online version of this course should stop once the face-
to-face meetings are possible again, and if the partici-
pants would join an online course like this again.

All data were captured into our management infor-
mation system and our standard reports were gener-
ated and shared with the chairpersons and moderators.
All individual responses were anonymised and then
exported as a csv-file.

Data Analysis Was Performed with Excel Software

In 4 online focus group meetings, organised after
the second and the seventh modules, we collected
experiences and recommendations from 8 faculty and
7 volunteer participants.

Results

The course was attended by 91 participants from 37
different countries located in Europe, Africa, and the
Middle East (Table 1). Participants had a wide range of
expertise and experience levels and showed good moti-
vation to learn for all competencies (Table 1). 10 parti-
cipants attended all 8 modules, 22 attended 6 or 7
modules, 32 attended 3 to 5 modules, and 27 attended
1 or 2 modules. On average 50 participants attended
the modules each week (range from 38 to 58) sup-
ported by 12-18 faculty. The most frequently reported
reasons participants did not attend every week were
their operating room or work schedule (40%), poor
network access (14%), and time of the day was not
suitable (12%). 28 participants viewed 5 or more of
the pre-recorded overview presentations, while 47
viewed between 1 and 4.

61 of the 91 participants who attended at least one
module completed our standard pre- and post-event
evaluation and assessment forms [17]. 47 participants
completed both pre-and post-course multiple choice
assessment questions and showed an average reduction
in their gaps (between desired and present level of
ability) of 0.49 and their knowledge improved
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Table 1. Profiles of registered participants obtained from the pre-event standard questionnaire.

Question

Response options Responses (n = 89)

When did you graduate from medical school?  0-2 years ago
3-5 years ago
6-10 years ago

11-15 years ago

More than 15 years ago
Bahrain, Belarus (3), Belgium (2), Bulgaria, Croatia, Czech Republic (2), Egypt (8), Georgia, Germany (3),

Country

4%
14%
28%
30%
24%

Greece (2), Hungary, Israel, Italy (3), Jordan (14), Kenya, Kuwait, Lebanon (3), Moldova (2), Nigeria (2),
North Macedonia, Oman (5), Pakistan (4), Palestine, Poland, Portugal (2), Romania, Russia (3), Saudi
Arabia (5), South Africa (3), Spain (2), Sweden, Switzerland, Turkey (2), Tunisia (4), Ukraine (5), United

Arab Emirates, UK (6)

Type of practice | do mostly ... (> 50% of time): Orthopaedic trauma 64%
General orthopaedics (joint replacement, etc.) 14%
General trauma 8%
Speciality orthopaedics (e.g. sports injuries, shoulder surgery) 7%
Other 7%
My self-assessed expertise level is ... Orthopaedic trauma Low 8%, Medium 57%,
High 36%
Shoulder and elbow surgery Low 43%, Medium 49%,
High 8%
Hand and wrist surgery Low 35%, Medium 47%,
High 18%
How many cases do you treat on average per  1-5 cases 25%
month on the topic(s) covered in this event? 6-10 cases 36%
11-15 cases 12%
16-20 cases 17%
More than 20 10%
What is your main practice location? Level | trauma center (full range of specialists and equipment available 29%
24 hours a day)
Level Il trauma center (24-hour availability of all essential specialities, 28%
personnel, and equipment)
Local or community hospital (resources for emergency resuscitation, 15%
surgery, and intensive care of most trauma patients)
University hospital 25%
Private practice 3%
What is your present and desired level of ability Present  Gap to desired
for the following competencies (C)? level level
(motivation)
C1: Perform an appropriate assessment of the patient with trauma to the ~ 3.56 1.24
shoulder, humeral shaft, elbow, forearm, wrist, and hand
C2: Identify the minimal quality requirements for each assessment tool 331 1.40
and the optimal way to gather the required information
C3: Perform a thorough, stepwise analysis of the problem (what is the 3.29 1.44
mechanical, biological, and soft tissue situation and problem)
C4: |dentify the advantages and disadvantages of the treatment options  3.42 139
and decide with the patient which is best for their specific needs
C5: Develop a comprehensive plan based on the needs of the patient, the ~ 3.43 1.38
injury, the patient factors, and the available surgical options
C6: Complete the plan (perform operative procedures and nonoperative 333 1.46
care)
C7: Provide and communicate overall care, integrating the team, family, 3.36 135

and supporting care system

significantly (20% gain, average pre- 44% and post-
event 64%) (Figure 1). On a Likert scale 1-5 (1 lowest
and 5 = highest) the average educational impact was
4.72, the objectives met was 4.34, content usefulness
was 4.16, faculty effectiveness was 4.21, online venue
was 3.49, lack of bias was 4.57, and “recommend the
event to colleagues” was 100%. Taken together and
compared to the ratings obtained by our face-to-face
courses (Table 2), these results suggest that the online
SGDs were an effective way to deliver educational
content for most participants.

To define learner and instructor preferences in online
SGDs in terms of group size and composition, we asked

participants and faculty to complete a short evaluation
after each module. We compared the ratings obtained in
the 2 experimental groups: 1 faculty with 5 participants,
and 2 faculty with 8 participants (Table 3). However,
none of the parameters analysed showed consistent or
significant differences between the 2 groups due to con-
founders and variable results from week to week (techni-
cal problems with connections of participants and faculty,
non-attendance of participants in some groups, etc.).
We then administered a post-course questionnaire
specifically created to address these points and this was
completed by 56 participants and 31 faculty. Regarding
the group size and composition, 80% of the
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Correct responses to MCQs

_ Pre 3.47
O post 3.91
o~ Pre 3.47
O Ppost 3.91
« Pre 3.19
O Ppost 3.87
- Pre 3.34
O post 3.85 | 096 |
o Pre 3.36
O post 3.89 | 0.96 |
o FPre 3.36 45
©  Ppost 3.68
~ Pre 3.26
O post 3.89

0 1 2 3 4 5

Present level of ability | Desired level of ability Gap MCQs

Pre (average) 3.35 4.74 1.39 44.4%
Post (average) 3.86 4.77 0.91 64.6%
Change (average) 0.51 0.02 0.49 20.2%

Figure 1. Pre- and post-course motivation to learn (difference between present and desired level of ability on a 1 to 5 Likert scale)
per competency (C) and pre- and post-course knowledge test (multiple-choice questions MCQs).

Table 2. Comparison of post-course standard evaluation ratings (on a 1 to 5 Likert scale) of face-to-face upper extremity course in
2019 and online offerings in 2020 (in grey the 8 consecutive weeks course).

Course Impact Met objectives Content Faculty Recommend Venue/location
Face-to-face Upper Extremity n = 11 4.9 4.25 4.36 4.64 100% 4.27
Upper Extremity n = 38 5 4.47 45 447 97% 35
Upper Extremity n = 18 4.72 4.36 4 4 100% 2.89
Upper Extremity n =7 4.85 4.71 3.71 4 100% 343
Upper Extremity n = 14 471 - 4.07 3.86 100% 3.64
Online Upper Extremity 472 434 4.16 421 100% 3.49
8 consecutive weeks n = 61
Infection 4.81 4.53 4.07 3.97 97% 35
3 weeks, twice weekly n = 27
Soft tissue 443 4.08 3.69 3.79 92% 3.21
4 weeks, twice weekly n = 40
Shoulder 49 417 4.16 4.1 100% 339
3 consecutive half days n = 31
Elbow 4.96 4.26 4.36 4.21 100% 339
3 consecutive half days n = 33
Shoulder 4.76 4.2 4.05 4.24 93% 343

3 consecutive half days n = 21

participants reported that their preferred way to run an
online small group discussion is 2 faculty with 4-5
participants. Faculty had almost equal preferences for
2 faculty with 8 participants (83%) and 1 faculty with
4-5 participants (74%) (Table 4). The opportunity to
interact with colleagues from other countries was
appreciated by 95% of participants and 97% of faculty.
67% of participants and 52% of faculty prefer faculty to
rotate to a different group every week, while both
participants and faculty had almost equal preferences
for participants moving to a new group every week and

for staying in a fixed group for 4 weeks then switching
for 4 more (Table 4).

Concerning the online course format, 90 minutes
for each module was considered adequate for discuss-
ing 3 cases for 83% of the participants and 78% of
faculty (Table 4). 8 consecutive weeks made the online
course too long for 46% of participants and 51% of
faculty. The pre-course MCQs and pre-recorded pre-
sentations enhanced the online discussions for 82% of
participants and 81% of faculty (Table 4). 85% of
participants and 74% of faculty would join an online
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Table 3. Content (cases) and online experience ratings on a 1
to 5 Likert scale for the 8 modules (by subgroup).

Participants in Participants in
larger group with 2 smaller group with

Faculty faculty 1 faculty
Cases in small
group discussions
(average)
Module 1 3.96 391 4.22
Module 2 4.39 414 4.17
Module 3 343 4.29 4.40
Module 4 433 4 3.80
Module 5 3.67 4.00 3.80
Module 6 4.16 3.94 4.24
Module 7 3.88 4.22 4.07
Module 8 3.93 4.21 4.26
Online experience
Module 1 3.35 3.75 4.00
Module 2 3.00 3.72 3.35
Module 3 3.50 3.89 375
Module 4 3.58 3.79 3.83
Module 5 2.92 3.40 3.52
Module 6 3.20 3.52 3.76
Module 7 3.83 4.00 3.82
Module 8 3.42 391 4.13

course like this again, while 26% and 15% respectively
would join if some changes were made. 14% of

participants and 12% of faculty think that small group
discussions online should stop once face-to-face educa-
tion can resume, which means the vast majority would
like the online option to continue. Finally, their level of
agreement with the statement “When all the technical
issues are addressed, online small group discussions
can run just as well as in a face-to-face environment”
was 76% for participants (31% agreed strongly and 45%
agreed) and 49% for faculty (10% agreed strongly and
39% agreed).

To gain a deeper understanding of the positive ele-
ments and challenges that participants and faculty
experienced during the course, we included open-field
questions in every questionnaire we provided during
the course, and we ran focus groups with 8 faculty and
7 participants. From open-field questions we obtained
182 statements between general comments and sugges-
tions for improvement, 167 statements about what
went well, and 128 about what we could do differently
next time (Table 5). Most of the positive aspects men-
tioned overall were specific to the course content (lec-
tures and cases) (151 comments) and faculty (44
comments). The second most cited positive element

Table 4. Combined results of the post-course questionnaire. N = 56 participants (62% completion rate) and n = 31 faculty (91%

completion rate).

Statement or question Responders  Disagree strongly Disagree Neutral Agree Agree strongly

When all the technical issues are addressed, online small group Participants 0% 0% 15%  45% 31%
discussions can run just as well as in a face-to-face Faculty 6% 32% 13%  39% 10%
environment

8 weekly modules made the online course too long Participants 9% 29% 16% 33% 13%

Faculty 0% 19% 29% 35% 16%

90 minutes each module was adequate for discussing 3 cases Participants 0% 7% 1% 58% 24%

Faculty 0% 10% 13% 55% 23%

The pre-course questions and pre-recorded presentation Participants 0% 2% 16% 38% 44%
enhanced the online discussions Faculty 0% 3% 16%  55% 26%

Meeting and interacting with peers from other countries and Participants 0% 2% 4% 33% 62%
regions is very valuable Faculty 0% 0% 3% 32% 65%

Small group discussions online provide me with an Participants 0% 4% 16% 44% 36%
opportunity that | could not access in any other way even in Faculty 3% 10% 10%  48% 29%
normal circumstances

Small group discussions online should stop once face-to-face  Participants 31% 38% 16% 7% 7%
education can resume Faculty 16% 55% 16% 6% 6%

What is the best rotation plan for participants? Stay in a fixed group for all Stay in a fixed group for Move to a new group

8 weeks 4 weeks then switch every week
for 4 more
Participants 18% 35% 47%
Faculty 3% 52% 45%
What is the best rotation plan for faculty? Participants 5% 27% 67%
Faculty 3% 45% 52%
From your experiences up to now in the overall course, please 1 faculty with 4 1 faculty with2 faculty with2 faculty with Any
rate each of the following ways to run online small groups? or5 8 4or5 8 size (if
participants participants participants participants  connections
are good)
Participants Is best: 13% Is best: 4% Is best: 47% Is best: 20% Is best: 7%
Works well: Works well:  Works well:  Works well: ~ Works well:
48% 6% 33% 34% 14%
Faculty Is best: 24% Is best: 0% Is best: 23% Is best: 33% Is best: 4%
Works well: Works well:  Works well: ~ Works well: ~ Works well:
60% 8% 38% 50% 4%




from participants and faculty was the high level of
engagement of participants in the discussions (39 com-
ments). Also, the overall organisation of the course, the
pre-recorded lectures, the presence of attendees from
different countries, and the technical support were
appreciated. We found almost equal amount of positive
(18) and negative (16) comments about the software
used for the delivery of the course. The biggest chal-
lenge mentioned (80 comments) regarded connectivity
or technical problems or background noise and voice
interference between breakout rooms. The second chal-
lenge was the low attendance rate (11 comments) that
made the allocation to the groups quite complicated.
Another challenging aspect was the different experi-
ence level of participants within each group (9 com-
ments). Among the 58 statements about course and
module length, 18 wanted longer modules (110 or
120 minutes), 1 wanted shorter than 90 minutes, 16
wanted a shorter course (fewer weeks), and 6 suggested
to change the day or time of the course. Suggestions to
improve the course included 35 comments about con-
tent enhancement by providing additional resources to
encourage pre-course study (7 comments) (e.g. videos
of surgical procedures, articles), allowing participants
to bring their own cases, and providing the recordings
of the discussions. Regarding the discussion in the
small groups, a few responders suggested faculty
should avoid lecturing and give as much space as
possible to participants, and the technical team should
not end the session exactly after 90 minutes when some
conversations were not finished.

From the focus groups, it emerged that the online
experience was highly valued despite the online setting
being more challenging for faculty to keep participants
engaged in the discussion compared with face-to-face
events. Faculty also mentioned the intensive training

Table 5. Subcategories of statements about what went well
and about what we could do differently next time.

What went well

Total comments 167

From participants 95 57%
From faculty 72 43%
IT Support and platform 15 9%
Organization and timing 21 13%
Cases and topics 55 33%
Group size and discussion 36 22%
Improvement throughout the courses 4 2%
What could be done differently next time

Total comments 128

From participants 68 53%
From faculty 60 47%
Technical issues 27 21%
Timing issues 34 27%
Contextual 33 26%
Pricing 7 5%
Group size 1" 9%
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sessions necessary to familiarise with the new software
and to prepare adequately. Staying in the same group
for multiple weeks helped to get to know each other
and to improve the flow. In addition, the possibility to
have the names of participants visible provided faculty
with the opportunity to directly address individuals.
Having the second faculty was good for asking ques-
tions, monitoring the chat, and jumping in if the other
faculty had connection problems. Language issues and
connection problems sometimes made the conversa-
tion difficult and some responders suggested applying
stricter criteria for enrolment in the course. Regarding
the overall course length there were two diverging
positions: one to make it more compressed, for exam-
ple in 3 days, and one to keep it as it was.

Discussion

In this study we found that orthopaedic surgeons pre-
ferred group size for online SGD among presented
options is 2 faculty with 5 participants. This seems to
guarantee the best experience despite other group sizes
and faculty ratios being acceptable to many. If a group
is bigger, there might be numerous different experi-
ences and ideas, but interaction becomes more difficult
[6]. It has been suggested that the interactions in the
group are more important than the variability of ideas
[6]; therefore, keeping the number of participants low
is favourable. Having groups with individuals from
different countries offers the advantage of providing
different perspectives and offers additional educational
value. For the same reason, rotating faculty every week
is an additional preference for many participants. On
the other hand, it seems that maintaining the same
participants over several weeks creates a more comfor-
table environment for discussion. This is also sup-
ported by Akcaoglu et al [18] that showed students
perceived a higher level of social presence in small
groups online compared with the full class. Social pre-
sence is intended as the ability of students to identify
with the learning community, communicate purpose-
fully in a trusting environment, and develop interper-
sonal relationships. [19].

Our results suggest that discussing 3 or 4 cases over
90 minutes is good practice and allows all aspects of the
topic to be covered adequately. In addition, 8 modules
delivered over 8 weeks is not suited for all participants
and might be more appropriate for surgeons at the
beginning of their career (the weekly format enables
them to prepare in advance and to digest and reflect on
the content), but may be a challenge for more experi-
enced practicing surgeons. Comparisons of the SGDs
show similar ratings for 8-week delivery compared
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with other types of online events delivered over 3 days
or with similar past face-to-face courses. This suggests
that online SGDs can achieve good educational out-
comes (Table 2).

We also learned that our faculty and participants
consider that online SGDs can run just as well as in
a face-to-face environment, and they are willing to
participate in this type of education even once face-to-
face events can resume. This is in line with a recent
study where neurosurgeons from lower-income nations
and regions such as Europe and Central Asia want to
see further educational activities in an online for-
mat [20].

The AO has established faculty training programmes
on a regular basis. The traditional faculty training
includes performing a learning gap analysis, giving
lectures, and moderating group discussions, and has
been shown to be important in improving participants’
ratings and perception of the course relevance over
time [2]. Similar findings are reported by Leblanc
et al., who organised faculty training for distance teach-
ing [16]. We adapted the standard AO faculty training
to the online environment. Faculty perceived the train-
ing as quite intensive and time consuming; however,
they recognised it was an essential element for success.

One of the main difficulties in running live online
SGDs was related to technical/connection problems. To
overcome the problems, technical counselling was pro-
vided during the online session by email, chat, or phone.
However, to mitigate these challenges, we suggest pro-
viding tools to measure connection speed and recom-
mending an acceptable range to connect with video and
audio in order to be allowed to join the course. In
addition, a test site could be provided for participants
and faculty to practice using the learning platform.

Based on our data collection and input in the focus
groups, we compiled the following recommendations.

Limitations

This course covers the full range of anatomical regions
in the upper extremity, and the modules may be of
different levels of relevance for participants. In this
context, we assume that the participants selected
which modules to attend based on interest. For this
reason and for some technical issues (e.g. some parti-
cipants were remembered by the software and placed
into the same group in multiple weeks while others
were randomised every week), group allocation and
making sure that all participants and faculty experi-
enced both types of small group formats during the
eight weeks was challenging. Another limitation was
that each participant’s level of experience was not used

as a criterion for allocating participants; therefore,
some groups were more heterogeneous than others
giving high variability in the case ratings. In addition,
the sample size is small, and the results are related to
one educational event.

Conclusion

From our findings we suggest that online small groups
are a viable and effective delivery option and need to be
further explored for online and for blended learning. It
is unclear when the clear longer-term benefits of
changes made to the format of an educational course
might become apparent; however, we expect that the
literature will be expanded considerably in the
next year or 2 as a result of many organisations gaining
experience and reporting their findings. It might
require 3 or more years to become evident, as sug-
gested by Bhashyam et al. [2] The benefit of delivering
online SGDs is principally the digitalisation of live
interactions facilitating participation from different
regions of the world, using multimedia content and
recording the sessions for further quality improvement
and academic evaluation. Although it cannot replace
the live interaction, an online small group case discus-
sion can be of high educational value even when face-
to-face courses are possible again.
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Privacy statement: The information you provide will be
anonymised and made available to the faculty and education
planning groups in aggregate form. Data will be used for
a publication on this research.

m

()

Which modules did you attend?

a. Clavicle

Scapula

Proximal humerus

Humeral shaft

Distal humerus

Elbow and forearm

Distal radius and ulna

Carpus and hand (click if you WILL attend)
Durmg the 8 weeks, what were the reasons you did not attend all
modules? (select all that apply)

a. 8 weeks is too much

b. Some modules are not relevant to me

sTe@mpang

(3
(4
(5

The time of day was not suitable

I have poor network access

OR or work schedule

Too tired at end of day

| am faculty and can’t attend every module

Other (please specify)

What went well overall?

What could we do differently next time?

What are the best rotation plans for faculty and participants?

Ta e an

From your experiences up to now in the overall course, please
rate each of the following ways to run online small groups
Please indicate your level of agreement with each of the state-
ments below.

Would you join an online course like this again?

a. Yes
b. Yes if some changes were made
c. No

Thanks again for your time and feedback. Any final

comments?
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