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Background: Educationally designed videos have the advantage of explaining difficult
concepts via graphic diagrams and dynamic illustrations. The benefits of videos will be
enhanced if videos are well-designed, concise, explore scientifically correct content, and
have a clear presentation.

Aims: Video as an open educational resource (OER) is the cornerstone for online learning.
YouTube has been widely used as a distribution platform for OER. The aim of this study
was to evaluate the engagement of hand surgery videos on a dedicated education channel
on YouTube.

Methods: The senior author has been utilizing a YouTube channel dedicated to the
education of clinicians in Hand Surgery, surgical education, and management since 2008.
The degree of engagement was evaluated using YouTube Analytics, providing up-to-date
metrics and reports.

Results: Since 2008, there have been 6521 subscribers with 1,360,680 views, a total view
time of 35,033 h and an average view time of 1.72 min. The channel views averaged 1000
views per day. There were 4,324,724 impressions with a 7.32% click-through rate, with
the United States of America accounting for 23.5% of the audience. YouTube search
accounted for 33.3% of the traffic source and suggested videos by others were 19.4%,
and external links were 19%. Playback location was through mobile devices in 76.7%,
while 16% was through the computer. The two popular playlists were “flaps in hand
surgery” (50.2%) and “basic hand surgery workshop” (21.9%). Sharing by WhatsApp was
most popular (27.9%) in embedded websites and apps. Overall there were 488 comments
on the channel.

Conclusion: This paper confirms the phenomenon of micro-learning by online learners. It
is recommended that educational videos as OER should be confined to 2min, made
compatible for the mobile device, and be optimized for sharing on social media. These can
be used as resources for blended learning, allowing better utilization of time for deliberate
practice in surgical training.
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INTRODUCTION

YouTube, the world’s largest media-sharing site, with nearly 2
billion users [1], was launched in 2005 and bought by Google in
2006. It is one of the most popular internet sites and also the
secondmost popular search engine used after Google [2]. It is also
a large repository of health professional education videos with
dedicated channels on various educational subject matter with
numerous regular subscribers [3–7]. These online educational
videos that are universally and freely accessible to all learners are
termed open educational resources (OER). They facilitate
learning by using the dual-channel of auditory and visual
pathways, founded on the cognitive theory of multimedia
learning of Mayer, which, when combined with motivation,
further improves the learning process [8]. OER builds
generative learning - the process of learning and building
understanding through generating relationships, connections,
and associations between the dual stimuli of the new
knowledge and existing knowledge [9]. These videos are also
known as reusable learning objects as they can be reused and
repurposed [10].

Despite the many web-based platforms to share educational
materials, YouTube remains one of the most accessed platforms
for training videos. Despite its usefulness, there have been doubts
about the quality of the videos as many have been uploaded
without any quality assessment [11, 12]. Surgical educators who
host YouTube channels to teach surgery have found it easy to
upload their videos. YouTube offers many advantages such as
analytics, social media sharing and streaming videos and a wide
audience. It provides basic feedback tools for viewers to vote on
whether they liked a video and add comments. Most of the videos
on YouTube are ranked on popularity, the number of views, and
comments. The analytics could be used to assess uptake and to
improve the teaching materials if the comments were specific to
the surgery topics [13, 14].

Postgraduate surgical education is evolving due to changes in
the healthcare system that have impacted clinical training. Many
surgical trainees must be proactive in their training because of
missed opportunities and accept the new norm of learning
outside the operating theater, whether it is through simulation
training, reading textbooks, or using online resources [15].

The use of online videos is a novel way to introduce and teach
trainees surgical procedures. Technology has revolutionized
surgical education owing to its advanced multimedia
capabilities. Surgical trainees are using social media platforms
such as Facebook, Twitter, and YouTube as learning spaces.
Internet access, especially with the broader bandwidths, has
made online learning more accessible, and most trainees are
familiar with portable electronic devices. It has removed
geographical barriers, and the trainees can readily access
online resources like journals and watch surgical videos from
wherever the procedures are performed [16, 17].

Educational videos explain difficult concepts using graphic
diagrams, dynamic illustrations, and simulation, with pauses to
demonstrate the anatomical landmarks or highlight the more
complicated steps [18]. Multimedia-driven learning has been
shown by Friedl and colleagues to significantly improve

trainees’ clinical reasoning, technical knowledge, and
performance of complex three-dimensional surgical procedures
[19]. These instructional videos will benefit the trainees if they are
well-designed, concise, clearly presented, scientifically correct,
and meet their learning needs. They are useful for reference,
especially for learning specific techniques for the rarely
performed surgical procedures. Trainees and experienced
surgeons can review these videos prior to their own surgery
and watch how other colleagues perform them [12, 18].

THEORETICAL FRAMEWORK

The use of videos for instructional learning is founded on the
following theories and frameworks.

Firstly, the information processing model describes how an
individual learns through the reception and assimilation of
stimulus through the sensory organs (Figure 1). The sensory
modalities involved in the acquisition of new knowledge and
skills by a learner are generally through the visual modality, the
auditory modality, and the haptic feedback through the
kinaesthetic modality [20].

The practical evidence for multimedia learning is that adding
images and animation to words would improve how students
understand and retain content [21]. It is based on three
principles:

1. Dual-channel principle–states that most learners learn through
an auditory/verbal channel (information provided using text as
the spoken word, and as the learners read the text, they hear the
words) and a pictorial/visual channel (information provided
through the use of images, still and moving, which the learners
see). Both channels interact during the acquisition of
knowledge in working memory.

2. Limited capacity principle–states that due to the limitation of
working memory to simultaneously process several pieces of
information, only a fraction of what a person takes in through
both acquisition channels can be retained in the working
memory.

3. Active processing principle–states that the learners’ have an
innate tendency to reference themselves and their previous
experiences in selecting and processing new information. This
is done by activating and integrating prior knowledge stored in
the long-term memory and then processing the new selected
and organized information in the working memory.

The theoretical framework for the use of instructional videos is
founded on Mayer’s Cognitive Theory of Multimedia Learning
(Figure 2).

Microlearning
Microlearning is a learning strategy chosen to develop the
instructional videos in this channel [22]. This strategy involves
small, focused segments of learning that are each designed to
meet a specific learning outcome. It allows for the content to be
‘chunked’ so as not to overload the learners’ cognition and allow
for the ability to absorb, recall, retain, and practice. Each chunk
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should be around 5–7 min, which is ideal for motor skill teaching
with higher engagement. There is a decline in engagement with
an increased length of the video. The use of a video allows for
pausing and replaying, acting as the foundation for self-paced
learning. It also allows for ease of access across various devices,
allowing for learning on demand to occur.

The advantages of microlearning are that it is performed in
short time bursts, allowing learners to be alert; requires little effort
from individual sessions; involves simple and/or narrow topics; is
fun and engaging; allows for continuous updates; allows for
multitasking; is casual and informal, and allows for learning
anywhere and anytime [23].

However, the challenges of microlearning are apparent when
there is learning that requires the acquisition of complex skills,
processes, or behaviours. It is also apparent when relevant and
contextual feedback on performance is needed, or there is a
situation that prevents multi-tasking.

These platforms containing repositories of information and
data generate a large volume of data, both structured and
unstructured, have led to an explosion of digital data that can

be explored and analyzed for future decisions and strategic
planning [24]. TechAmerica Foundation defines big data as
follows: “Big data is a term that describes large volumes of
high velocity, complex and variable data that require advanced
techniques and technologies to enable the capture, storage,
distribution, management, and analysis of the information”
[25]. Simply put, big data works on the principle that the
more information is available about a subject, the greater the
understanding and the more reliable will be the predictions about
the future. This report explores the use of analytics data to direct
and enhance the learning experience of the YouTube channel on
Hand Surgery.

AIMS

This study aims to describe, explore, and understand the global
reach, use, and engagement patterns of a dedicated hand surgery
education YouTube channel by analyzing viewer data generated
by the platform.

FIGURE 1 | Information processing model.

FIGURE 2 | Mayer’s cognitive theory of multimedia learning.
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METHODS

This descriptive case study used an educational YouTube video
channel (https://tinyurl.com/HANDSURGERYINTERNATIONAL)
as a platform for the distribution of open educational resources in
hand surgery. This method was chosen as it affords a holistic, in-
depth examination of contemporary real-world challenges of surgical
education. In this case study, the establishment and content creation
are described for hand surgery training and its use as an open
education resource for blended training.

The channel was set up in November 2008. It is populated with
262 instructional videos as an open educational resource and is
contributed by six accredited surgeon content creators from
Singapore and the United Kingdom. The videos are produced
in accordance with multimedia instructional design principles by
the content creators [26, 27]. The videos consist of surgical
procedures, cadaveric dissections, demonstrations, and
instructional lectures on Hand Surgery topics, inclusive of
literature review and evidence-based practices.

The videos were also embedded as OER in an open online
Moodle educational channel (https://handsurgery.activemoodle.
com/). The content creators used the channel and the Moodle site
as their source of OER for their flipped teaching activities like
workshops, seminars, and lectures. All participants had free
access to these OER and the channel for synchronous and
asynchronous learning. The content creators conducted regular
hand surgery teaching activities in Singapore, Cambodia,
Bangladesh, Sri Lanka, India, Malaysia, United Kingdom, and
the Netherlands. The videos were also posted to the social media
platforms of Facebook (https://www.facebook.com/
handsurgeryedu/) and Twitter (@handsurgeryedu) to augment
learner reach.

Video capture was done using various high definition cameras,
including dedicated professional cameras for laboratory-based
recording to mobile device handheld cameras for surgical
procedures. Postproduction was performed using PC
computers with video editing suite Power Director, a
prosumer video editing software by CyberLink, a multimedia
software company. Didactic lectures were produced using the
video production function of PowerPoint of the Microsoft Office
productivity suite.

Although the videos though not formally peer-reviewed, were
vetted by the group of six surgeons as the expert review panel.
These videos are used by these surgeons and other surgical faculty
as resource materials for various instructional workshops and
lectures on Hand Surgery. The design and development of the
videos have evolved with advancements in digital video
technology and in accordance with microlearning principles.

DATA COLLECTION AND ANALYSIS

Data were extracted from the YouTube analytics data on June 21,
2020. The evaluation was based on the standard analytics data
provided by YouTube. Variables included watch time, number of
views, number of “likes” and “dislikes” for each video, and the
number of channel “subscribers.” (defined as individuals who

choose to receive notifications about new content in the channel.
Viewer country and video topics were available for each view.
General demographic data (i.e., viewer age and sex) were available
in aggregate percentages for the channel. YouTube uses
proprietary algorithms to ensure that view counts cannot be
artificially inflated. Other variables include viewing habits, such as
the number of subscribers, the total number of views, the watch
time, average view duration, demographics, viewers’ locations,
viewer’s comments, and more. The volume of information from
the reports constituted as big data. It was used to provide more
insight to help understand how the viewers use the videos and
their perception to guide the design and development of future
content.

Descriptive analyses were used to explore the data and trends
in demographics and engagement on the channel. Continuous
data (view duration) is presented as bothmedians and ranges, and
means and standard deviations. Linear regression analysis was
used to create a regression model to correlate impression click-
through rate with the average view duration. Statistical analysis
was performed on Microsoft Excel.

RESULTS

Subscribers
Since 2008, there have been 6,521 subscribers to the channel, with
most (4,663) of the new subscribers subscribing after 2018. There
has been an increasing trend in the number of subscribers year on
year. In 2018 and 2019, there were 1,060 and 1,984 new
subscribers, respectively, and this number is set to increase in
2020, where from 1 January to June 21, 2020, there are already
1,619 new subscribers.

Views
There has been a total of 1,360,680 views, with a total view time of
35,033 h and an average view time of 1 min and 43 s. There is an
increasing trend in the number of views over the years, where in
2018 and 2019, there were 197,946 and 312,482 views
respectively, while there have been 239,081 views thus far in
2020, averaging 1,000 views per day.

The average percentage of the video viewed was 31.7%.

Average View Duration
The overall average view duration of the videos is consistently less
than 2 min over the years. In 2018, the mean average view
duration was 78.4 ± 68 s. The median duration was 61
(range 7–547) seconds. In 2019, the mean average view
duration was 88.4 ± 74 s. The median duration was 72
(range 7–532) seconds. In 2020, the mean average view
duration was 88.6 ± 72 s. The median duration 70 (range
8–568) seconds. The distribution can be seen in Figures 3–5.

Demographics
The demographics showed that 77% of viewers were males, 48.5%
were 25–34 years of age, 21.5% were 35–44 years of age, and
18.9% were 18–24 years of age. The result is expected, as these
videos were targeted to Hand Surgery trainees and junior surgical
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FIGURE 3 | Frequency of average view duration (in seconds in 2018).

FIGURE 4 | Frequency of average view duration (in seconds in 2019).
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residents. The breakdown of views and watch times according to
age groups can be seen in Figures 6, 7.

Most of the views (specified) came from the United States,
accounting for 23.5% of the audience, 13.1% were fromMalaysia,
and 8.9% came from India. The United Kingdom made up 5.2%
of the views. The breakdown of geographical distribution can be
seen in Figure 8.

Playback Location
The videos were viewed through mobile phones in 76.7%, while
16.0% were viewed through the computer. This can be seen in
Figure 9. The average view duration in these platforms was 1 min
and 29 s for mobile devices and 2 min and 3 s through the
computer.

FIGURE 5 | Frequency of average view duration (in seconds in 2020).

FIGURE 6 | Hand surgery international YouTube channel views by age.

FIGURE 7 | Hand surgery international YouTube channel watch time
by age.
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The majority (62.1%) utilized the Android platform, with iOS
(18.1%) and Windows (13.5%) being the other two common
platforms used.

Reach
Most of the traffic source (452,680 views, 33.3%) for the videos
came from a YouTube search, while the second-highest traffic
source (264,529 views, 19.4%) came from the suggested videos,
and the third-highest traffic course (259,245 views, 19%) were
from external links. These external links encompassed traffic
from other websites. For example, 57.0% came from a Google
search, 2% came from Facebook, and 1.2% came from Samsung
Internet.

There has been a decreasing trend in the average view
duration. In 2018, the average view duration was 1 min and
58 s; in 2019, it was 1 min and 30 s; and thus far, in 2020, it was
1 min and 15 s.

The most popular playlist was “flaps in hand surgery,” which
accounted for 50.2% of the traffic to the channel. The secondmost
popular playlist was “basic hand surgery workshop,” accounting
for 21.9% of the traffic to the channel.

Impressions
There were 4,324,724 impressions with an average of a 7.32%
click-through rate. The impact on impressions on watch time was
only available after October 1, 2018. From October 1, 2018–June
21, 2020, there were 3,382,367 impressions, with YouTube
recommending 15.3% of these impressions and 84.7% from
viewers seeking the video content. There was a click-through
rate of 7.2%, resulting in 244,701 views from impressions and a
watch time of 7,520 h. The average view duration through
impressions was 1 min and 50 s.

Impressions are created when a viewer comes across a video
thumbnail of the channel, and this represents the frequency
the thumbnails are shown on YouTube. It is a measure of the
potential reach on YouTube and an opportunity to earn
a view.

Impressions click-through rate shows what percentage of
impressions on the video turned into views. This measures

how often viewers watched a video after seeing an impression.
While some views came from impressions, others (38%) came
from sources with no thumbnail impression, such as views from
the Moodle site and other social media sites like Facebook and
Twitter, accounting for lowerclick-through rates.

Figure 10 demonstrates the impressions click-through rate
and how they led to watch time.

Linear regression analysis was performed to summarize a
model to predict the value of impression click-through rate,
with the x-variable being the average view duration (in
seconds).

From 2018 to 2020, the average view duration was a significant
indicator for impression click-through rate. As shown in Table 1,
the p-value from the F-test and the regression model show that
the model is significant. However, the adjusted R2 demonstrates
that there likely is a variation that is unable to be accounted for in
this current model.

Likes
There was a total of 4,752 likes and a like-to-dislike ratio of 88.2%.

Shares
There was a total of 7,408 shares, with 2,065 (27.9%) via
WhatsApp, 1,931 (26.1%) via copying to Clipboard, 1,606
(21.7%) through other social media means (apart from the
text message, email, Facebook, and Twitter).

Audience Retention
The audience retention rates for the top 3 most-watched videos in
the past 90 days were included–“Boxer’s Fracture with T Plate,”
“VY Flap,”and “Trapeziectomy and APL Suspensioplasty”, and
these rates can be seen in Figures 11–13 respectively. Absolute
audience retention is the percentage of the number of views at a
given time in the video as a percentage of the total number of the
video views. Relative audience retention compares the audience
retention of the videos to the average audience retention of all
YouTube videos of similar lengths.

FIGURE 8 | Geographical distribution of YouTube views.

FIGURE 9 | Playback devices used to view videos.
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FIGURE 10 | Impressions click-through rate leading to watch time.

TABLE 1 | Linear regression analysis of impression click-through rate.

Year Multiple R Adjusted R
square

Regression model F-test of
overall significance

(p-value)

p-value

2018 0.204 0.038 Impression click through rate � average view duration * 0.010 + 3.586 0.001 <0.001
2019 0.230 0.049 Impression click through rate � average view duration * 0.00988 + 3.55 <0.001 <0.001
2020 0.188 0.032 Impression click through rate � average view duration * 0.0108 + 3.44 <0.001 <0.001

FIGURE 11 | Audience retention rate for Boxer’s Fracture with T Plate. *The x-axis of the graph refers to the length of the video in percentage.
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Re-Watches
Unique viewer was a tool introduced to YouTube Analytics only
from August 1, 2017. The average number of re-watches is
35.7%. There is a declining trend in the average number of re-
watches -- in 2017, the average number was 44.3%, in 2018, it
was 40.1%, in 2019, it was 33.2%, and in 2020 (until June 21,
2020) was 26.8%.

Comments
There were 488 comments on the channel. The three videos with
the top comments were “acute nerve repair” with 39 comments,
“fractures of the terminal phalanx of the hand” with 22
comments, and “2nd metacarpal fracture ORIF with the plate”
with 17 comments. Some of the comments were trivial or not
specific to the video content; however, some comments on the
video quality, included a request for subtitling. This was resolved
with the use of speech recognition technology by YouTube to
automatically create captions for narrated videos. Another
comment was the dissatisfaction with the use of background
music, which has been incorporated in the newer content with
minimal music.

DISCUSSION

The challenges of postgraduate surgical education have navigated
learners toward an online learning environment, which allows for
the flexibility to access educational content anytime, anywhere,
and on-demand, for self-paced learning. Schroeder and
colleagues demonstrated the importance of social technologies
in providing a customisable learning environment for learners
and autonomy and control over their learning [28] and enabling
self-directed learning–described as “an initiative in which an
individual takes, with or without the help of others, in finding
out his or her own learning needs and goals, identifies the human
and material resources for learning, decides and works out
appropriate learning strategies, as well as evaluates the result
of his or her learning.” YouTube affords itself as a self-directed
learning environment as the content is easily shared and viewed
universally [29]. It has also been reported as an effective platform
to support procedural learning [30].

To the authors’ knowledge, this is the first study to analyze the
viewing patterns of a dedicated YouTube channel on Hand
Surgery. This study has shown that over 12 years, a wide

FIGURE 12 | Audience Retention Rate for VY Flap. *The x-axis of the graph refers to the length of the video in percentage.

FIGURE 13 | Audience Retention Rate for Trapeziectomy and APL Suspensioplasty. *The x-axis of the graph refers to the length of the video in percentage.
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reach globally was achieved with over 1.3 million views and more
than 6,500 subscribers. The data showed a male preponderance of
viewers in the 25–34 age group, reflecting the target audience of
the subject matter covered in the channel. United States, and Asia
accounted for the two largest subscribers. It has been shown that a
vast majority (85%) of all view on YouTube is confined to just 3%
of all channels on YouTube, of which educational videos account
for less than 5% of all videos. There has been a significant
reduction of views of videos, with 50% of all videos uploaded
in 2016 had a total of only 89 views or less [31]. This study’s
dedicated hand surgery channel had an average of 3,888 views per
video, indicating a targeted group engagement. The concept of
channel subscriptions promotes active learning where subscribers
get notified whenever new content is added. The growth in
subscribers over the last 2 years is due to the frequent hybrid
hand surgery learning events (flipped workshops and
instructional/review courses) conducted by the content
creators. Increasing the channel’s reach and engagement
requires the use of Search Engine Optimization (SEO) to
attract traffic and grow a following. YouTube SEO involves
optimizing the channel, by using video’s text in the form of
transcripts, closed captions, and subtitles, including keywords in
title, description, and tags. Thus, it is important for a full, accurate
transcript, which currently is made available via YouTube speech
recognition technology. The “thumbnail” (a random frame of an
uploaded video that allows users to see a quick capture of its
content) can also be optimized by creating a custom thumbnail
that will encourage users to click on the video [32].

The average percentage of the video viewed (also known as
retention rate) of 32% was low compared to an average of 50% of
YouTube sites in general. This is partly due to the longer duration
of the older videos as compared to the current. The short average
duration of views seen in this study is in keeping with other
medical education YouTube videos where the average view per
minute is less than 4 min [33]. Also, ultra-short instructional
videos of 1 min were shown to be effective in retention of skills
after one view [34]. Optimal surgical instructional video duration
is dependent upon the purpose of the video, the intended
audience, the experience of the surgical faculty, and the type
of procedures [35]. However, the relatively high click-through
rates of 7.2% indicate a targeted audience for the channel - half of
all channels and videos on YouTube have an impressions CTR
that can range between 2 and 10%.

Thus, the title, descriptions, and thumbnail of the videos need
to be carefully crafted to improve their viewing and retention rate
[36]. There is a declining trend in the average number of re-
watches, which could be due to the reduction in the frequency of
uploads in the last year.

The channels features such as subscription counts, ranking,
likes, and dislikes indicate the popularity and reception of the
content. However, it has been shown that learners who watched
educational videos on YouTube expressed positive sentiments as
the platform affords online learners a positive self-directed learning
environment. Despite an 88% like to dislike ratio, some of the
dislikes (mainly due to the nature of the surgical content) were not
related to the target audience. They were from the random public
who may not understand the objectives of the channel.

Other studies have shown that online learners were generally
positive about taking control of their learning via YouTube and
were using the videos as supplemental resources for their formal
learning. It has also been shown that learners who searched for
educational videos were motivated individuals who wanted to
have more control of their learning and more satisfied and
confident that the knowledge gained from the resource would
help them in the future [29].

The popularity of the various playlist corresponds to the
nature of the content. The video on flaps in hand surgery was
top. It represents basic surgical techniques for commonly used
flap procedures in hand surgery (an information-intensive
educational resources best served using video OER). It is also
a useful resource for revising the steps before surgery. The other
popular playlist resulted from their use as OER for flipped
training workshops conducted by the content creators and
other surgeon subscribers. Some of the generic factors to
consider in the production of surgical instructional videos are
a high-resolution production with the use of static images and
animation diagrams. Short onscreen text and subtitling with
background music and less background noise were also found
to enhance the popularity of the videos. The fast pace of narration
was also an important factor for a good instructional video [37].

This dedicated channel is a valuable repository for video OERs
and can be used as a standalone or as part of a blended teaching
activity in hand surgery. It is useful in surgical training in low
resource countries [38]. Content creators can use these resources
as legitimate scholarship assets and as part of the creators’
professional appraisal and advancement. The big data analysis
of viewers’ habits can also guide the learning needs of surgical
learners and therefore help in the design and development of the
surgical curriculum and assessment.

The limitations of this study are the sole reliance on the data
generated by the platforms, which lacked individual-level data,
given that viewers cannot be tracked or identified (assume they
represent the target population). There is indirect evidence that
some of the viewers were non-surgical learners. The analytics
algorithm is proprietary to YouTube and cannot be validated.
YouTube Analytics data does not permit the analyses of the
number of videos watched by individual subscribers or
nonsubscribers for videos on the Hand Surgery International
channel or other channels. As the topics covered in the index
channel in this case study are not comprehensive for all topics in
hand surgery, the inferences of the analysis are limited. Further, the
conclusions will be difficult to generalize, especially in hand surgery,
as online educational video platforms are not in abundance. One
way of overcoming this is by triangulating this case study with other
multiple-case designmethods to confirm the validity of the findings.

It was beyond the scope of this study to systematically analyze
the comments on the videos. This would require further
qualitative research on a purposive sample of know users of
the channel. It is crucial to understand that viewing a video does
not correlate to learning, and this metric was outside the scope of
this study. It would be useful if the YouTube platform allowed for
in-video assessment via links in the video for external assessment.
Further research has to be performed on the perceptions and
acceptance of content creation on these social media sites as part
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of the scholastic achievement of academics and professional
surgical practice. Views reach, and engagement of the bigdata
in YouTube can be used as equivalent measures as citation is with
traditional publications.

CONCLUSION

This case study conform to the theoretical framework of
multimedia and micro-learning by online learners. It is
recommended that educational videos as OER should be
confined to 2 min, made compatible for the mobile device, and
be optimized for sharing on social media. These can be used as
resources for blended learning, allowing better utilization of time
for deliberate practice in surgical training. YouTube has the
potential to be an effective platform for self-directed and just
in time learning among surgical learners. This study has shown
the importance of content creators of surgical training to be
cognisant of the potential of the big data analysis from YouTube

to guide their pedagogical style and the curriculum development
based on the collaborative process between contributors and
consumers of the channel. With the current trends in remote
learning, this study shows that it is possible for surgical trainers to
build the resources for a digital learning platform to enable on-
demand, self-paced and lifelong learning for surgical learners
globally.
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