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ABSTRACT

Producing high-quality and engaging educational videos for continuing medical education (CME)
is traditionally time-consuming and costly. Generative Al tools have shown promise in creating
synthetic videos that mimic traditional lecture videos. We conducted a comparative analysis of
four Al video generation platforms HeyGen, Synthesia, Colossyan, and HourOne using the Kano
model. Our analysis revealed that HeyGen met most of our requirements. We created two videos
and collected feedback from 25 learners. The feedback indicated that the videos were of good
quality, engaging, and well-paced for learning. Only 32% recognised the videos as Al-generated,
citing limited facial expressions, hand gestures and monotone vocal expression. Importantly, only
24% considered disclosure of Al-generated content necessary. This research indicates that Al-
generated videos can be a viable alternative to traditionally produced educational videos. It offers
an efficient, cost-effective solution for producing educational content. Ethical considerations
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regarding Al content disclosure should be addressed to maintain transparency.

Introduction

Artificial intelligence (AI) has emerged as a disruptive
technology emerging across various. Within medical edu-
cation, Al technologies are increasingly recognised for their
potential to revolutionise traditional teaching methods and
enhance educational content quality and accessibility.

In the context of continuing medical education (CME)
and continuous professional development (CPD)
a prominent use of generative Al tools is the creation
of synthetic videos including virtual instructors, which
resemble traditional lecture videos. These Al-generated
videos have proven to be viable substitutes for tradi-
tionally produced lecture videos since learners can
achieve comparable content acquisition and learning
experiences [1], making educational content more
accessible and scalable. The quality of the avatars has
improved tremendously with the concomitant rise of
deepfake technology enabling face-swapping and facial
expression control for authentic appearance that is
almost indistinguishable from real individuals [2].
The presence and gestures of the virtual instructor
can positively impact learner behaviours, attitudes,
and motivation [3] and can improve learning in online
settings [4].

Al-generated synthetic videos offered significant
advantages in terms of quality and accessibility of edu-
cational materials and facilitated the development of
more engaging and interactive learning experiences [5].
The production costs are lower compared to traditional
videos that demand extensive human labour, filming
equipment, and specific software. Moreover, creating
synthetic videos is more time-efficient for content
experts and editors, as correcting errors or making
updates only requires script editing and video regen-
eration, rather than another round of traditional film-
ing and editing.

There are several Al tools on the market for gener-
ating synthetic videos, each offering slightly different
features and capabilities. For our global organisation,
the AO Foundation, the primary goal was to find an Al
video generation tool that could create engaging and
scalable content tailored to diverse audiences across
different socio-cultural backgrounds and clinical spe-
cialties. Efficiency was a critical objective for us. By
utilising Al tools, we hoped to significantly lower pro-
duction costs and limit production, review, and itera-
tion processes. Additionally, we sought to avoid
cognitive fatigue, ensuring that learners remain focused
and can absorb information effectively over longer
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periods. Finally, we prioritised flexibility, allowing for
the modification and updating of educational content
in response to emerging research evidence and/or feed-
back from learners.

In this paper we explored and evaluated four Al
video generation tools from the perspective of the
content creator (user). We then generated two videos
with the tool that matched most of our requirements
and collected feedback from 25 learners.

Method
Study Design

This study combined objective feature assessment and
learner feedback to guide the adoption of effective Al
video generation tools. The four generative Al plat-
forms Synthesia (London, UK), Colossyan
(Philadelphia, USA), HourOne (Tel Aviv, Israel), and
HeyGen (Los Angeles, USA) were tested. The Kano
model served as the basis for the objective feature
assessment, which was carried out by one technical
expert in learning management systems and three con-
tent developers for faculty development programmes.
The learner survey was administered to 31 surgeons
from Europe and South Africa that participated in the
pilot of the AO Coach-Refresher training module,
obtaining 25 responses (response rate of 81%).

Feature Survey Design

To conduct an objective analysis of the features pro-
vided by the AI tools, the Kano model [6] was selected
as the primary evaluative framework. The Kano model
is well-suited because it categorises features based on
their impact on user satisfaction. The initial phase of
applying the Kano model involved compiling an inven-
tory of features relevant to Artificial Intelligence-
Generated Content (AIGC) for video. The features
were systematically classified into groups, including
branding, export options, sharing options, templates,
and avatars. For example, the avatars group of features
included aspects such as avatar diversity, natural
appearance, accurate lip synchronisation, and realistic
emotions and movement. The full list is available in
Appendix 1. The subsequent step in the Kano model
process involved designing and administering a survey
to capture user preferences regarding these features.
Seventeen features were identified and evaluated from
both functional and dysfunctional perspectives, requir-
ing the users to respond to 34 questions. Both perspec-
tives ask survey participants to consider the

perspectives of presence and absence of each feature.
The full questionnaire is available in Appendix 2.

To determine the essential features for comparison,
the detailed list in Appendix 1 has been grouped into
higher-level aspects leading to 20 items, including the 3
added for technical requirements which have been used
for comparing the Al tools.

Videos

The two Al-generated videos with HeyGen were
included in a 3-hour online training on coaching, com-
bining them with different interactive activities and other
non-Al-generated videos. One video of 70 seconds was
used for the introduction to the training activities and
one video of 1 minute and 51 seconds summarised the
application of coaching principles in a feedback conver-
sation, as well as an explanation of the Dunning-Kruger
effect. The script was created by the content developer
(script divided by scene) and then imported in to the
HeyGen platform and optimised by using its in-system
Al capabilities. The generated video content was edited
using the available AI options and different avatar fea-
tures and voices were tested to increase expressivity and
fidelity. Punctuation was used to influence the diction,
intonation, and expressivity of the avatars.

Data Analysis

Survey responses were analysed with Excel Version
16.0, Microsoft, 2024.

Ethical Considerations

All the participants were asked for their agreement to
participate in the study. On the survey, we included the
following statement of purpose, which disclosed our
intended use of the data: “The information you provide
is anonymised and will be used for research purposes”.
ChatGPT 4.0 (OpenAl, San Francisco, CA; accessed
July 26, 2024) was utilized for manuscript editing.

Results

To find an optimal tool for generating AI videos based
organisation’s needs we performed
a comparative analysis of the four AI platforms
Synthesia, Colossyan, HourOne and HeyGen.

The first step of the analysis involved classifying the
features based on the survey results (Appendix 1)
according to the Kano model process [7] leading to
classifying each aspect into one of the following cate-
gories (Figure 1):

on our
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Functional

Dysfunctional

A Intuitiveness/ease of use

B Error free

C Branding kit

D Diverse avatars

E Natural-looking avatars

F Accurate lip synchronization
G Conversational avatars

H Body language gestures

| Appearance options

J Custom avatars

K Multiple language support

L Automatic translation

M Versioning

N Al-generated images

O Kaltura embed code support
P Tracked videos

Q Embed code for generated videos
R Framerate convertion

S SOC2 Certified

T GDPR Compliance

Attractive |Performance

Must-Be

Indifferent

Figure 1. Set of Al-video platform key features determined using the Kano model.
Must-be: Features whose presence does not necessarily lead to satisfaction, but whose absence can cause dissatisfaction.

Performance: Features that have a direct correlation with satisfaction; the more of these features a product possesses, the higher the user

satisfaction level.

Attractive: Features that increase user satisfaction when present, but whose absence has little impact on satisfaction.

Indifferent: Features that neither enhance nor diminish user satisfaction.

e Must-be: Features whose presence does not neces-
sarily lead to satisfaction, but whose absence can
cause dissatisfaction.

o Performance: Features that have a direct correla-
tion with satisfaction; the more of these features
a product possesses, the higher the user satisfac-
tion level.

o Attractive: Features that increase user satisfaction
when present, but whose absence has little impact
on satisfaction.

o Indifferent: Features that neither enhance nor
diminish user satisfaction.

Since the Kano model is designed for one tool,
the second step of the analysis involved input from the
content creators (users) who tested the four tools on how
well each tool performed in each feature. Input was
collected to rate the performance of each product for
each feature on a scale from 1 to 4 reflected in the
radar charts (Figure 2). Among all evaluated platforms,
HeyGen achieved the highest overall rating, whereas
HourOne received the lowest. Synthesia and Colossyan
exhibited comparable ratings in the “must-be” category,
except for tracked videos, which distinguished Colossyan,
and SOC2 Certification which Synthesia offered but not
Colossyan. In the “performance” category, Synthesia out-
performed Colossyan in body language gestures.
Conversely, Colossyan surpassed Synthesia in all “attrac-
tive” features, with the exception of versioning (Figure 2).

We then generated 2 videos for our Coaching module
with HeyGen (Figure 3a) and collected feedback from 25
learners. Respondents rated the video quality between fair
and excellent (Figure 3b). They found the content to be
clear to extremely clear (Figure 3c), with 89% indicating
that the videos were well-paced for learning (Figure 3d).
Additionally, 76% of respondents considered the videos to
be engaging to extremely engaging (Figure 3e), and 40%
felt that the videos captured their attention very or extre-
mely well (Figure 3f). Notably, only 32% of respondents
clearly recognised that the videos were Al-generated, 36%
realised that something was different and 32% did not
recognise it (Figure 3g). We also asked what aspects of the
video suggested to them that the video was generated
using Al Limited facial expression, monotony of voice
tone, and limited body language were the ones most
mentioned. Only 24% found disclosure that a video is
generated using AI important (Figure 3h).

Discussion

In this work we evaluated four AI video generation
platforms: Synthesia, Colossyan, HourOne, and
HeyGen. HeyGen was the tool that met most of our
requirements, followed closely by Colossyan. The feed-
back from participants indicates that Al-generated
videos can be a viable alternative to traditionally pro-
duced educational videos.
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Figure 2. Radar chart of Al-tools features. a. Features whose
presence does not necessarily lead to satisfaction, but whose
absence can cause dissatisfaction; b. features that have a direct
correlation with satisfaction; the more of these features
a product possesses, the higher the user satisfaction level.
c. Features that increase user satisfaction when present, but
whose absence has little impact on satisfaction.

User experience

All the compared Al tools generally adhere to best
practice to design effective instructional videos [8]
making it easy to follow. We used it for non-clinical
content however it might be suited for clinical con-
tent. The key benefits of Al-driven video produc-
tion tools were the time and cost-effectiveness,
ability for rapid editing, and the possibility to
adapt the video, or parts of the video, to target
a particular audience (e.g. regional-wise) without
much trouble. The downside is that a full preview
mode is not available in any of the tested tools so
every time a video must be generated with asso-
ciated waiting time.

Learner perception and effectiveness

Learners found the videos generated using HeyGen to
be of good quality, engaging, and well-paced for learn-
ing. Notably, only 32% of respondents clearly recog-
nised that the videos were Al-generated, while 36%
sensed something different. Commonly cited indicators
of Al generation included limited facial expression,
monotony of voice tone, and limited body language.
Despite technological advancements, avatars still lack
a completely natural appearance, which may distract or
interfere with the learner’s experience. Studies have
shown that voice tone and faculty’s nonverbal expres-
siveness (for example gestures when they speak) can
affect learners’ motivation, as well as learning outcomes
[2,9,10]. Educators should be aware of these aspects
when utilising  Artificial  Intelligence-Generated
Content (AIGC) tools.

Challenges and Considerations in Using Al for
CME Video Production

The deployment of Al in this context comes with
several challenges and considerations that must be
carefully managed to ensure successful and ethical
implementation.

Quality and accuracy of input content

The quality and accuracy of input content directly
impacts the effectiveness and quality of Al-generated
video content. Al algorithms rely on accurate, com-
plete, and high-quality data to function correctly.
Inaccurate, incomplete, or erroneous input content
can undermine the educational goals, even if the
video excels in presentation and visuals.

Data privacy, security and legal considerations

One primary concern when using Al in video production
is data privacy and security, particularly when utilising
Al-generative tools that allow for the customisation of
avatars with real faces, creating deepfake videos. While
this feature may seem attractive, enabling the showcasing
of content experts without the need for travel or record-
ing time, it raises significant concerns about data privacy
and security. These platforms can become prime targets
for cyberattacks, potentially leading to data breaches and
unauthorised access to confidential information.
Consequently, we refrained from testing this option as
we currently lack a legal framework.
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a. b.
How would you rate the overall quality of the
two videos?
The AO Coach
Refresher Training
100%
Fair
80%
60% m Good
The AO Coach
) 40% m Very Good
and the importance 10
of giving feedback 20%
mExcellent
0% 2
C. d.

How clear and understandable was the
information presented in these videos?

How would you rate the pace of these videos
for your learning?

100% 100%
4 Extremely 2 Somewhat
80% clear 80% slow-going
9
60% m Clear 60% ® Somewhat
40% 40% 22 rushed
20% 12 mVery clear 20% m Well-paced
0% 00/0
e. f.

How engaging did you find these videos?

100%

How well did these videos hold your
attention?

Not very 100% 2 Extremely
80% 6 engaging 80% well
®m Engaging m Not very
60% 60% 12
40% mVery 40% ® Moderately
engaging
20% m Extremely 20% mVery well
0% engaging 0%
g. h.

Did you recognize that these videos were
generated using Al?

100% No, but_l not?ced
something different
80% m No, but now you told
. me, it makes sense
60% . m No, definitively not
40%
2 mYes, absolutely
20%
0% 6 mYes, | thought so
0

How important to you is the statement that a
video is generated using Al?

100% Yes, absolutely
80% m Yes, partially
5
60% m Not really, but would
40% 5 prefer to have it
mNo, not at all
20% 9
0% m Neutral
0

Learner feedback. a. Al-generated videos b,c. Analysis of survey answers N =25.
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Ethical considerations

Regarding the ethical considerations in the deployment
of Al in CME/CPD video production, educators and
content creators must proactively address potential
biases in Al algorithms to ensure fairness, accuracy,
and inclusivity. As our work in the AO Foundation is
mainly in the sphere of orthopaedic surgery with
a clearly identified homogeneity of the workforce
[11]; [12], it was especially important for us to offer
diverse avatars to our audience.

In our survey, only 24% of respondents deemed it
necessary to disclose that a video was Al-generated,
raising ethical considerations regarding transpar-
ency in educational content. We believe that main-
taining high standards of authenticity and trust is
crucial for educational content. Establishing ethical
guidelines and standards for AI use in CME/CPD
can further ensure responsible development and
deployment.

Limitations

Considering the rapid advancements in the AIGC
domain, it is important to note that the analysis of Al-
platform features was based on information obtained
up to mid-April 2024.

The selection of the Al generative platform is based
on the needs of our organisation and might be different
for other CME/CPD providers.

Conclusion

The integration of Al-generated videos represents
a significant advancement in the delivery of CME
and CPD. As technology continues to evolve, it is
essential to leverage these innovations to enhance
the quality and efficacy of medical education, ulti-
mately improving patient care and healthcare out-
comes. With strong security measures, clear ethical
guidelines, and a commitment to accurate content,
AT can revolutionise the way we deliver educational
content.
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