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ABSTRACT

Aims: The pandemic has increased the importance of remote teaching resources in medical education and highlighted the importance of out-of-
class learning in a hybrid setting. Achieving such a model seems to be challenging, especially for institutions with limited experience and resources. 
This study aims to demonstrate the educational benefit of such hybrid curricula by using simple modules, reproducible in various settings even with 
limited resources. 
Methods: All fifth-year medical students at our institution (n=43) were included in this study. Their original random grouping to take internships at 
different times at our institution was utilized. The first group to undergo their psychiatry internship was registered as a control group (group 1, n=20) 
and the latter as an intervention group (group 2, n=23). First, an initial need assessment was administered to both groups before their internships 
to guide the design of the intervention. According to the needs identified, we came up with a plan consisting of clips and simple animations 
corresponding to three disorders in psychiatry. We integrated this module into the curriculum of the intervention group and checked its efficacy 
using the pre/post-survey method. We later compared the two groups for knowledge retention, self-evaluated sufficiency, and satisfaction with 
multiple-choice questions and a late-post survey. Statistical significance within the intervention group had been determined by dependent samples 
t-test whereas it was determined by independent samples t-test between the two groups, following normality analysis by the Shapiro-Wilk test. 
Results: In the initial need assessment, Likert scores (1-5) of both groups showed agreement with low concentration [mean =4.3 (±0.85) and 4.1 
(±0.85)] and stated disagreement about “patient variety,” [mean =2.5 (±1.28) and 1.8 (±0.94)] and “management” [mean =3.0 (±1.15) and 2.9 
(±1.01)]. After the visual display, Likert scores of the intervention group improved significantly in certain items reflecting self-sufficiency, and the 
post-survey had more correct answers (+21.5%, p=0.017). When the two groups were compared, the intervention group answered more questions 
correctly (+12.6%, p=0.058). They also stated benefits in memory, exam-preparedness, and sufficiency.
Conclusion: Simplistic, affordable, and easily prepared visual supplementation can offer an improvement in quality and increase student satisfaction 
with online teaching.
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INTRODUCTION 

The coronavirus disease-2019 pandemic has made it compulsory 
to transition into remote teaching techniques in a rapid trial 
and error method (1-3). Medical schools tried to incorporate 
different methods within their online curricula such as online 
simulations with simulated patients or supervised virtual 
consultations (4-7). In fields like psychiatry where student-
patient interaction has become limited, the use of such add-ons 
has been reported to be fruitful in terms of both satisfaction and 
knowledge retention (8-10). 

However, in countries such as Türkiye, most institutions could 
not transition fast enough and had to either postpone their 
lectures indefinitely or move on with two-dimensional slide-
based online sessions (11). In those countries where there 
is underreporting and general dependence on face-to-face 
conventional teaching, it can be hard to estimate the real 
repercussions of this situation on students (11). There are 
limited reports around the world about the negative effects 
the students face in resource-limited settings such as the lack 
of “social presence,” limited patient encounters, and decreased 
sense of clinical competency and motivation among the 
students (6, 12, 13). This can be worrisome as it can create 
negative prejudice towards innovative teaching methods and 
technology in medical education (11-13). Under the influence of 
such a negative connotation, graduates may not be equipped 
well with the requirements of modern medical practice (14). 

Almost three years after the onset of the pandemic, face-to-
face medical education ensues today, but remote teaching 
methods also continue to proliferate. It has therefore become 
important for institutions to translate the experience they 
gained during the pandemic into practice now to catch up with 

the state-of-the-art level of teaching. This can be especially 
hard for those institutions that could not incorporate such 
methods into their curricula (11-13). That is why we conducted 
this study on remote teaching to determine student demands, 
self-reported insufficiencies and respond with an intervention 
plan that is applicable and efficient. Specifically, we believe that 
the diversification of the education material by using simplistic 
visual supplementation can yield to improvements -large or 
small- in online medical education even in resource-limited 
settings. We would like to demonstrate that such innovations 
need not be heavily dependent on resources and experience but 
can still influence medical learning even after the pandemic.

MATERIAL AND METHODS

Procedure 

We received formal approval from the Koç University Ethics 
Committee on 25 February 2021, before conducting this study 
(decision no: 2021.098.IRB3.059). Our study involved all the 
medical students in their fifth year -totaling 43- who were 
to begin their psychiatry rotations at different times. This 
approach to include most students -if not all- in one term has 
been demonstrated in the literature for similar interventions (7, 
8, 10). Since fifth-year medical students are already randomly 
divided into two groups in our institution, we decided to 
study each group separately and designated the first group as 
a control group and the second group as an intervention group 
(Figure 1). Enrollment within the analysis was voluntary and 
formal consent was given by all student participants.

During the planning phase, we first devised an initial needs 
assessment. It targeted both the psychiatric curriculum 
completed by group 1 and the general state of online education. 

Figure 1: Our timeline of events depicting both the intervention and the measurements taken. Note that there is a separate pre-survey, visual material, 
and post-survey for each of the three topics selected. For each topic, the two surveys and the intervention in between took place on the same day that the 
corresponding lecture was scheduled. The statements found in the initial need assessment are the same with the ones in the late-post survey of the second 
group. The statements found in the pre-survey and the post-survey are also the same and different from the ones in the initial need assessment. The multiple-
choice questions consist of three questions per topic with 5 choices. The questions used in the mini-quizzes are the same. The questions used in the pre-survey 
and the post-survey are also the same and different from the ones used in the mini-quizzes. 

ASD: Autism spectrum disorder, ADHD: Attention deficit hyperactivity disorder, CD: Conduct disorder
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The survey consisted of three domains: online education 
compared to prior face-to-face settings, self-evaluated 
sufficiency, and types of additional external resources. Each 
domain had a list of statements measured by the Likert 5 scale 
(15). The responses and the types of additional resources guided 
the design of the intervention (refer to Table 1 in the results 
section for the questions involved). Following that, the initial 
topics to target with our intervention were selected from the 
child and adolescent psychiatry curriculum. We prioritized three 
core topics: Attention deficit hyperactivity disorder (ADHD), 
conduct disorder (CD), and autism spectrum disorder (ASD). 
These topics were later dissected into their learning objectives 
as approach, diagnosis, and management.

Two months after completing their psychiatry rotation, the 
first group was administered a MiniQuiz to determine memory 
without the intervention. It included three multiple-choice 

questions (MCQs) for each topic (ADHD, CD, ASD) focused 
on formerly mentioned objectives; approach, diagnosis, and 
management. Questions were prepared by us using the most 
recent diagnostic criteria (16). 

Before the beginning of the psychiatry rotation of group 2, 
intervention design was carried out based on the responses within 
the initial needs assessment and auxiliary material already being 
used. We narrowed down our options of easy and applicable 
materials: clips from TV shows/movies containing psychiatric 
elements, and software-generated custom animations. For the 
first visual element, a list of TV shows/movies/clips was put 
together (Supplement A) by the psychiatric faculty members. 
We aimed to select the most representative footage to display 
symptom patterns of CD, ASD, and ADHD. Our selection 
included Modern Family (2010) Season 1 Episode 18 for ADHD, 
Temple Grandin (2010) for ASD, and the 400 Blows (from 

Table 1. The results of the initial need assessments of both groups and their change before and after our intervention in group 2.

Group 1
(control)
(n=20)

Pre-
intervention
group 2 
(n=23)

Significance
between
two groups
(p-value)

Post-
intervention
group 2
(n=23)

Significance of 
change after 
intervention 
(p-value)

A. Online vs. prior face-to-face education [mean (SD)]a

1. “I believe face-to-face lectures are more efficient when compared to 
online lectures.”

4.1 (0.97) 3.5 (1.27) 0.083 3.3 (0.93) 0.680

2. “It is easier to concentrate during face-to-face lectures than during 
online lectures.”

4.3 (0.85) 4.1 (0.85) 0.534 3.4 (1.03) 0.043*

3. “I had to allot more time for self-study in the online system when 
compared to the prior face-to-face setting.”

3.8 (1.12) 3.6 (1.08) 0.585 3.1(1.20) 0.185

4. “Face-to-face lectures were easier to follow when compared to online 
lectures.” 

4.8 (1.23) 3.8 (1.15) 0.542 3.9 (0.97) 0.888

5. “Cases in online lectures are as informative as cases we encounter in 
bedsides/rounds/clinic hours.”

2.25 (1.28) 2.0 (1.00) 0.203 3.2 (0.89) 0.000*

B. Self-evaluated sufficiency during online education [mean (SD)]

1. “I believe I have encountered enough number/variety of cases/
patients.”

2.5 (1.28) 1.8 (0.94) 0.053 2.3 (0.78) 0.056

2. “It is comfortable for me to take history/converse with patients.” 3.0 (1.17) 2.7 (1.10) 0.455 3.7 (0.82) 0.005*

3. “I can easily form differential diagnoses upon patient encounter.” 3.5 (1.00) 3.2 (1.11) 0.400 3.6 (0.99) 0.186

4. “It is easy for me to find the best approach to patients.” 3.2 (1.06) 3.0 (1.07) 0.632 3.8 (0.90) 0.014*

5. “I can easily formulate management options and understand the 
benefits/risks.”

3.0 (1.15) 2.9 (1.01) 0.808 3.7 (0.93) 0.028*

C. Additional resources during online education [percentage (n)]b Group 1 
(n=20)

Group 2
(n=23)

Textbooks 6.7 (5) 14.9 (15)

AmbossTM (Miamed Inc. Cologne, Germany) 26.7 (20) 21.8 (22)

UpToDateTM (UpToDate Inc. Wellesley, MA, USA) 13.3 (10) 5.0 (5)

OsmosisTM (Osmosis Inc. Baltimore, MD, USA) 10.7 (8) 14.9 (15)

YoutubeTM (Youtube Inc. San Bruno, CA, USA) 14.7 (11) 7.9 (8)

SketchyTM (Sketchy Medical Inc. Los Angeles, CA, USA) 5.3 (4) 4.0 (4)

LecturioTM (Lecturio Medical Magazine, Leipzig, Germany) 0 (0) 1.0 (1)

Boards & BeyondTM (Boards and Beyond, CT, USA) 6.7 (5) 7.9 (8)

Question Bank [i.e UworldTM (UWorld Inc. Dallas, TX, USA)] 14.7 (11) 20.0 (20)

SD: Standard deviation
aThe mean Likert scores are given from 1 to 5. Scores above 3 indicate agreement. SDs are given in parentheses. 
bThe percentage of the given source in relation to total answers within that group are given. Note that one participant could have selected multiple options for this part of the 
survey.
*Statistical significance, p<0.05.
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French Original “Les Quatre Cents Coups”) (1959) for CD. In 
the end, three 5-minute clips were prepared to be displayed 
for group 2. For the second visual element, the online ToonlyTM 
(Bryxen Inc. Dublin, OH, USA) software is selected to generate 
animations of exemplary patient-doctor interviews. Using the 
software, a script is played out using 2D characters to generate 
a roughly 5-minute animation (Supplement B). It included the 
first encounter with the patient, the initial history, and the first 
steps of management. The scripts were written by the research 
team, using academic case reviews and up-to-date DSM5 
criteria (17, 18). The final products were shown to students via 
separate links on the days of corresponding lectures.

In order to check the response of group 2 students, we used the 
pre-and-post-survey method with multiple choice questions 
and Likert 5 statements (Figure 1). It had three multiple choice 
questions referring to each of the abovementioned sections of 
learning objectives, prepared by the psychiatry department. 
Their answers did not consist of anything exclusive to the online 
lectures already available. Upon completion of the psychiatry 
rotation by group 2 students, a late-post survey was given two 
months later (Figure 1). The late post-survey tried to measure 
any change in the needs of students by using the same layout 
of statements in the “initial needs assessment.” The same 
Mini-Quiz applied to group 1 was then applied to group 2, post-
intervention.

Statistical Analysis 

All the participant data is assembled in a single SPSSTM (IBM Inc. 
Armonk NY, USA) sheet. We based our analysis on mean Likert 
scores given to each survey item and analyzed the distribution 
(n<30 in each group) using the Shapiro-Wilk test. The distribution 
of the measurements yielded results in parallel to normal 
distribution with p>0.05. Taking this into consideration, we used 
independent samples t-test to compare the answers given to 
the initial need assessment by the two groups or the statements 
scored separately by group 2 about each type of visual modality. 
We additionally used paired samples t-test to determine the 
significance of change within group 2. The change from the pre-
survey to the post-survey and from the initial need assessment 
to the late-post survey are determined this way. The answers 
given to the MCQs are compared in terms of correctness by 
the chi-square test. We analyzed the power of our intervention 
within group 2 for the statements of the needs assessment with 
significant change in a post-hoc fashion with an online tool (19).

RESULTS 

All 43 of the students volunteered to participate in the study 
with 20 students in group 1 and 23 in group 2. However, four 
students in group 2 failed to be present during either one or 
all the days of visual intervention and therefore were excluded 
from the pre-survey/post-survey analysis. Since the visual 
supplementation was later separately shared with them, they 
were included in later steps (late-post survey and mini-quiz). 
The study population consisted of 21 males and 22 females with 

a mean age of 22.7 years. In parallel to this study, all students 
completed and passed their psychiatry rotation on the expected 
dates. The initial need assessment conducted at the beginning of 
the study revealed similar trends (Table 1) in both groups. After 
the intervention, in part A, agreement by mean Likert scores of the 
first three statements decreased, unlike the last two statements. 
In part B, agreement with all statements climbed up. 

Significantly positive changes were observed in statements 
about “concentration” (statement A2), “case informativeness” 
(statement A5), “history taking” (statement B), “approach” 
(statement B), and “management” (statement B) with post-hoc 
powers 65%, 98%, 90.3%, 72.5%, and 74.1%, respectively. 

The visual intervention introduced changes to both students’ 
perspectives and also their grasp of knowledge (Table 2, Sections 
A and B) as highlighted by the improvements in the post-survey 
results of group 2 students.

The number of correct answers given to multiple choice 
questions also rose (+20.5%, p=0.017) within the pre- and post-
survey results of group 2 (Table 2, Section B). Two questions 
(Q1 of CD and Q1 of ASD) were answered correctly by everyone 
even in the pre-survey. 

Regarding the comparison between the intervention group 
and the control group, even though there was a difference in 
the correct answers (group 2: 87% vs. group 1: 74.4%) given to 
MCQs in the mini-quizzes, it was not significant and therefore 
further analysis is not shown (+12.6%, p=0.058). The feedback 
reflecting at the visual material on the late-post survey returned 
mainly positive and comparable between the two modalities 
(Table 2, Sections C and D).

DISCUSSION 

Our study highlighted certain needs within a hybrid medical 
education setting, unlike a certain number of reports that 
stated increased student satisfaction (9, 20). However, the 
term “online education” on its own is a broad concept, and 
applications change even from one medical school to another in 
the same region. In schools where the online content was limited 
to didactic recordings of lectures and low-quality synchronous 
meetings, reports signify the decrease in student motivation and 
the lack of dimensionality within the current medical education 
(4, 5). This might have yielded a negative connotation for such 
innovative methods in settings where experience with such 
tools remained limited (11-13). 

As identified by our study, students agreed with the 
“efficiency” and “realism” of the prior educational setting 
and stated higher “concentration” before (Table 1). They also 
reported insecurities about “approaching patients,” running 
“diagnostics,” and “management.” When we take a look at 
the list of complementary resources used, visual platforms 
like OsmosisTM (Osmosis Inc. Baltimore, MD, USA), YoutubeTM 
(Youtube Inc. San Bruno, CA, USA), and SketchyTM (Sketchy 
Medical Inc. Los Angeles, CA, USA) collectively seem to be 
highly preferred by both groups. The role of such materials 
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Table 2. The pre-, post- and late-post survey results, reflecting responses given before and after the visual supplementation (A, B) and 
separate feedback about the visual modalities (C, D).

 
Pre-survey
(n=19)

Post-survey 
(n=19)

Significance of change
(p-value)b

A. Overall satisfaction with/perceived efficiency of the online lectures [mean (SD)]a

1. “I believe I understood this subject well.” 4.2 (0.63) 4.3 (0.58) 0.578

2. “The materials used were sufficient.” 3.6 (0.83) 4.3 (0.75) 0.023*

3. “There were memorable elements in this lecture.” 3.2 (1.17) 3.8 (0.71) 0.048*

4. “Participating in this lecture was enjoyable.” 3.3 (0.99) 4.3 (0.75) 0.001*

5. “It was easy to concentrate in this lecture.” 3.2 (0.83) 4.1 (0.71) 0.000*

6. “I can establish the diagnosis of this condition.” 4.1 (0.78) 4.1 (0.57) 0.804

7. “I can recognize the symptoms of this condition.” 3.8 (0.83) 4.1 (0.62) 0.429

8. “I know what to inquire in a patient with this condition.” 3.9 (0.85) 4.0 (0.67) 0.816

9. “I can follow the steps of management with this condition.” 3.6 (0.84) 3.9 (0.71) 0.167

10. “I feel sufficient as a doctor on this condition.” 3.4 (0.90) 3.9 (0.74) 0.058

B. Multiple choice questions

Overall [correct %] 65.5 86.0 0.017*

ASD [correct %]c

 ASD subtotal 75.4 94.7 0.031*

Q1 (Approach) 100 100 -

Q2 (Diagnosis) 68.42 94.7 0.056

Q3 (Management) 57.89 89.5 0.055

ADHD [correct %]

 ADHD subtotal 47.4 73.7 0.017*

Q1 (Approach) 68.4 89.5 0.104

Q2 Diagnosis) 52.6 68.4 0.454

Q3 (Management) 21.1 63.2 0.007*

CD [correct %]

 CD subtotal 73.7 89.5 0.083

Q1 (Approach) 100 100 -

Q2 (Diagnosis) 73.7 100 0.021*

Q3 (Management) 47.4 68.4 0.331

C. Feedback statements [mean (SD)]a Animations
(n=19)

Clips/Movies 
(n=19)

Significance 
(p-value)d

1. “It made me understand the subject better.” 4.4 (0.61) 3.7 (0.89) 0.005*

2. “It made the lecture more enjoyable.” 4.1 (0.99) 4.2 (0.76) 0.856

3. “I believe it is an efficient method of learning.” 4.5 (0.51) 4.0 (0.75) 0.016*

4. “It made it easier to remember key concepts.” 4.3 (0.75) 3.9 (0.99) 0.149

5.“I feel more motivated after watching it.” 3.0 (0.75) 4.4 (0.69) 0.001*

6. “I believe it will be beneficial to widen its use in other topics as well.” 4.6 (0.60) 4.1 (0.94) 0.046*

D. Long-term feedback given by group 2 students [mean (SD)]c
Group 2 
Late-post survey
(n=23)

1. “Visual materials helped me remember concepts in the long-term.”  4.3 (0.63)

2. “I can recall lectures with visual materials better than the ones without.”  4.3 (0.76)

3. “Visual materials used were preparatory for real-life patients I encountered.”  4.2 (0.90)

4. “I felt more prepared for the exams with the visual materials.”  4.1 (0.79)

5. “I feel it is necessary to increase the use of visual materials within online education.”  4.5 (0.67)

SD: Standard deviation, ASD: Autism spectrum disorder, ADHD: Attention deficit hyperactivity disorder, CD: Conduct disorder
aThe mean Likert scores are given from 1 to 5. Scores above 3 indicate agreement. SDs are given in parentheses. 
*Statistical significance, p<0.05.
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and popular culture in medical education is shown by multiple 
studies such as organizing movie nights, teleconferences 
with patients, and showing patient footage (8-10, 21, 22). 
We, therefore, shaped our intervention design accordingly 
and preferred to use animations and clips because it was 
easy to find, disseminate, and operate with positive reports 
in the literature (9, 23). The first improvement we observed 
was reported by group 2 students in their post-survey. 
They assigned higher scores to “sufficiency of the material,” 
“memorability,” “enjoyability,” and “ease of concentration” 
(Table 1). Other statements such as “recognition of symptoms,” 
“taking history,” and “management” -although statistically 
insignificant- also were scored higher after the intervention 
(Tables 1 and 2). Being a more objective measure, the overall 
correct answers given to multiple choice questions also 
improved significantly (Table 1) after the intervention. Since 
there was no lecturing present in the supplementation, the 
visual input we provided could have helped the students to use 
the information they have previously learned more efficiently. 
Therefore, beyond being simply a tool for enjoyment and 
motivation, our study displays that visual materials can have a 
role in turning theory into practice. When students were asked 
to compare the two modalities we used in our intervention, 
statistically significant differences (Table 2) in responses were 
given. Students deemed the animations to be more helpful in 
“understanding” the subject and “efficiency.”This can be due 
to the fact that the animations contained an ideal encounter 
and therefore had more teaching value than the clips. For 
the clips, the students significantly gave higher scores to the 
statements  about “motivation” and “enjoyability.”

In terms of the answers given to multiple choice questions in 
the mini-quizzes to assess long-term memory, it may seem hard 
to conclude since certain questions are answered correctly by 
all and statistical significance was limited. However, the effect 
of visual content on memory has also been analyzed before, 
especially for movies (23). Therefore, even though the benefit 
of the information retained is unclear, our study displays that 
simple visual supplementation can provide students with further 
motivation to look back on previous topics when preparing for 
exams and when they encounter psychiatric patients in other 
rotations. 

We had several limitations within this study. The first one was 
about the number of students who were included in this study 
due to the small annual capacity of our institution. This likely has 
affected the statistical significance of our results and weakened 
the testing of our hypothesis. This scarcity of responders has 
also affected our capability to perform a healthy power analysis. 
Even though some of our results in the significant statements 
have relatively high power, these values are calculated with 
post-hoc calculation which is known to yield relatively unreliable 
results (19). We are aware that our findings would become more 
convincing if supported by the addition of the upcoming fifth-
year medical students each year. Furthermore, we would like 
to overcome this limitation by extending the supplementation 

to other rotations as well to include more students. Other 
institutions can also benefit from the content we have created 
(Supplements A, B) and replicate the study. This way, we can 
perform sampling out of a larger student body and have a 
healthier outcome about the population of medical students. 
It can also boost the generalizability of our results and persuade 
other regions to take part in similar initiatives. Another issue we 
have faced was regarding the quality of the MCQs we prepared. 
The discrimination between the two groups and within the 
second group was challenging since some questions were either 
too easy or too well-known by the students. This has obscured 
the effect on memory and knowledge retention. Better quality 
assessment tools with a larger design team can overcome this 
problem.

CONCLUSION 

We present a form of visual supplementation as a simple, cheap, 
readily available, and efficient method of diversifying the 
content of a hybrid medical education setting. As demonstrated 
here, disproportionate to the small scale of the intervention, a 
modest but positive outcome in multiple domains of teaching 
can be achieved with such a module. Institutions and teaching 
faculty can therefore be encouraged to engage in similar 
initiatives which make use of the resources at hand regardless of 
how limited. This way, even if a fully online educational setting 
is abandoned after the pandemic, the new and innovative 
methods introduced by the hybrid classrooms can be utilized 
to maintain a high standard of teaching in medical schools. 
We believe this can alter the negative connotation behind 
“online education” in regions with less experience and access 
by rendering it a complementary tool to support traditional 
learning in medicine.
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Supplement A 

The list of resources found for the three conditions: ASD, ADHD, CD 

A) Autism spectrum disorder 

Temple Grandin-HBO Films-2010

Forrest Gump-Paramount Pictures-1994

The Good Doctor-Disney (series)-2017

Atypical-Netflix (series)-2017

The Boy Who Could Fly-20th Century Fox-1986 

Miracle Run-Lifetime Television-2004 

Snow Cake-IFC Films-2006 

A Boy Called Po-New Coast Productions-2016 

A Mile In His Shoes-NGN Productions-2011

Adam-Fox Searchlight-2009 

Bad Hurt-Screen Media-2015

David’s Mother-CBS-1994 

Extremely Loud and Incredibly Close-Warner Bros.-2011

Fly Away-New Video-2011 

Jack of the Red Hearts-ARC Entertainment-2015

Mozart and the Whale-Millennium-2005

My Name Is Khan-Fox Searchlight-2010

The Imitation Game-Weinstein-2014

B) Attention deficit hyperactivity disorder 

Modern Family-20th Century (series)-2009-2020

Take Your Pills Netflix (documentary)-2018

Wunderlich’s World-Zodiac Pictures-2016

Finding Nemo-Pixar-2003 

Mrs. Doubtfire-Blue Wolf Productions-1993

Juno-Fox Searchlight-2007 

C) Conduct disorder 

400 Blows-Les Films du Carrosse-1959 

We Need to Talk About Kevin-BBC Films-2011

Donnie Darko-Pandora Cinema-2001 

Sucker Punch-Warner Bros. Pictures-2011

Breakfast Club-A&M Films-1985 

Euphoria-HBO (series)-2019-Present

A Clockwork Orange-Warner Bros. Pictures-1971

ASD: Autism spectrum disorder, ADHD: Attention deficit hyperactivity disorder, CD: Conduct disorder

Supplement B 

The links to the animation and clip footages 

Animation Footage-ADHD: https://www.youtube.com/watch?v=YHcnI1ZVxSI&t=4s 

Animation Footage-CD: https://www.youtube.com/watch?v=G8gEpkfWWUY&t=6s 

Animation Footage-ASD: https://www.youtube.com/watch?v=GmrqP8UItYo&t=3s 

Clip Footage-ADHD: https://www.youtube.com/watch?v=_3HFFolyQWk&t=52s 

Clip Footage-CD: https://www.youtube.com/watch?v=xoWCjJl-Pag&t=6s 

Clip Footage-ASD: https://www.youtube.com/watch?v=ARC3Us1JaTk&t=49s

ASD: Autism spectrum disorder, ADHD: Attention deficit hyperactivity disorder, CD: Conduct disorder


