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Abstract
Background Multiple factors have challenged the surgical training which led to the development of the
instructional videos to hasten the pro�ciency in performing surgical procedures. However, their
educational effect has not been objectively studied yet. This study aims at objectively assessing the
effect of instructional videos along with the subjective assessment of the self-e�cacy of the training
residents. The videos used were selected from YouTube, which is a valuable resource currently because
of its ubiquitous availability and cost effectiveness. Methods A strati�ed randomized controlled trial was
performed using an objective assessment tool for the procedural knowledge along with a questionnaire
to assess the effect of videos on the perceived self-e�cacy of the residents. Results There was a
signi�cant positive effect of watching instructional videos on the procedural knowledge. Even though
residents report positive experience with using the videos, there was no signi�cant effect of videos on the
self-e�cacy scores as reported by the residents. Conclusion instructional videos improved the procedural
knowledge of the residents. This positive observation of the use of the YouTube videos offers great
opportunities for the educationalists to select from thousands of videos instead of making the videos
themselves.

Background
Pro�ciency in doing surgical procedures is one of the major competencies required to graduate an
independent practicing surgeon. This operative competence requires more than the pure technical
competence, the psychomotor skills. In fact, the cognitive domain, which entails the appreciation of the
anatomy and the comprehension of the procedural steps, plays a critical role (1-4). Indeed, the
importance of the cognitive competence overcomes that of the pure technical counterpart (5). It was
reported that only 25% of important events are related to the technical skills (6). Similarly, other
researchers found that the non-technical aspects of performance accounts for many of operative adverse
events encountered. This explains the great emphasis on focusing on the cognitive part of the procedural
training.

The principle model used in procedural training is the observational theory, which states that residents
learn by observation (7). In surgical training, this is very well encountered through the commonly used
phrase "see one, do one, teach one" which is still used and said to depict the sequence of learning a
surgical procedure (8). Interestingly, research has con�rmed that observing a procedure prior to doing it
results in better performance (9).

The observational theory stems from the famous social cognitive theory  (10). This theory describes the
concept of the interaction between the person, the surrounding environment and his/her behavior. More
interestingly, Prof. Bandura describes a reciprocal effect of those factors as shown in �gure 1.
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This theory describes important phenomena. It shows the interaction between the environment and the
behavior. First, people learn by watching and then imitating the way someone else performs a task.
Second, people learn by observing others’ success or failure during the performance of a task. Those
observations show how the environment affect behavior. On the other hand, the behavior of a person can
affect the surrounding environment.

Another interesting and relevant phenomenon is the interaction between personal factors with behavior
and environment(11). Personal factors refer to level of interest, self-e�cacy and cognitive ability. Of
interest, the perceived self-e�cacy, which is de�ned as how someone believes in his ability to perform a
task, affects his/her behavior and his/her learning from the environment. Self-con�dent people are more
likely to have better learning from their environments and better performance of tasks. In the same time,
the environment and the behavior affect the perceived self-e�cacy of a person. For instance, having
successful task performance and positive environment is more likely to result in improved feeling of self-
e�cacy.

Traditionally, for the procedural knowledge, residents prepare by using mainly atlases and textbooks (12).
Interestingly, residents �nd those resources marginally useful to address their knowledge gaps (13, 14).

Recently, the increasing number of residents which leads to fewer learning opportunities (15-17) along
with increasing the cost on the institutions and the strain on the teaching staffs (18, 19). Additionally,
there is an increased attention towards the patients' safety (20, 21). Those factors promoted the call for
changes in the surgical curricula. Multiple educational interventions, for instance, video demonstrations,
simulations etc.

Instructional videos can be de�ned as videos which are made to teach a speci�c task or set of tasks.
Interestingly, instructional videos are shown to be the most time and cost effective, which drive the focus
and the interest of this paper (22). Instructional videos are considered major vehicles for observational
learning since the development of computers, internet and social media (23) and they are also are
considered valuable sources for professional learning (7). Generally, instructional videos offer multiple
advantages as shown in multiple domains; dentistry, computer science, etc. They are observed to be
associated with better long-term retention as compared to the traditional methods (24, 25). Students
prefer videos over formal instructions because of reply function, being enjoyable, interesting and
informative (26). Additionally, instructional videos are found to provide a uniform, e�cient and safe
learning environment (21).

In the context of surgical pro�ciency, the instructional videos are made to address mainly the procedural
knowledge or speci�c technical skills. Surgical procedural knowledge has been de�ned as “the ability to
enumerate the steps of a given surgical procedure in the order that they occur in the OR” (3). On the other
hand, procedural skills are mainly about the technicality aspect used to perform a procedure. The primary
intended rule of the instructional videos is adjunctive to the current surgical curriculum. As observed in
the context of instructional videos made to model the procedural skills is which showed that they cannot
substitute the observation of an actual procedure, rather, they can synergistically support the learning (7).
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The procedural knowledge instructional videos were not investigated until recently when Hayden (2015)
investigated the use of an instructional video for lobectomy, the removal of one lobe of a lung, made
upon the needs assessment done in their institute. The video was made up of voice-over narration of
schematic representation of the procedure or thoracoscopic video footage in addition to a thoracoscopic
video explanation of the technique. The focus of the study was to test for the usefulness and the
appropriateness of the video as assessed by residents and their training consultants assessed by a
questionnaire. Residents who replied to the questionnaire reported that videos were helpful and give
appropriate review of the procedure. The critique for this study is, �rst, that only 8/20 residents �lled up
the questionnaire. Second, the educational effect was not measured in this study objectively; rather, the
assessment tool is subjective and asks whether the video was helpful or not.

In this paper, the aim is to study the effect of watching procedural knowledge instructional videos on
trainers' self-e�cacy and the procedural knowledge, which are the training outcomes that in�uence task
performance (27).  This topic is important to be studied because if those selected YouTube videos are
shown to be effective, their ubiquitous availability makes them a valuable and cost-effective resource for
education in general surgery. 

Research Question:

Do selected instructional videos from YouTube for general surgical procedures have an educational
effect on the procedural steps knowledge of the residents?

Do selected instructional videos from YouTube for general surgical procedures improve the perceived
self-e�cacy of the residents in general surgery?

Methods
This study adheres to CONSORT guidelines.

Setting: General Surgery department, Prince Sultan Military Medical City, Riyadh, Saudi Arabia.

Study participants: In the department of general surgery, there are 37 residents, all were offered to
participate. The participation was voluntary and verbal consent for participation was obtained prior to
enrolling in the study. An outline of the distribution is presented in �gure 1. One �fth year resident elected
not to participate as the procedures of interest in the study are basic procedures and she has already
reached mastery in them. Hence, 36 residents were randomized. 17 residents were randomized to the
intervention group and 19 were randomized to the control group. During the process of data collection, 7
residents dropped out from the intervention group for multiple reasons outlined in �gure 2.

Design: A strati�ed randomized control non blinded trial was used in which residents from each year were
randomized to the intervention group or the control group. Computer generated randomization was used
in which each participant was assigned a number by the department secretary and the
https://www.randomizer.org/ website was used by the principle author to randomize participants. In the

https://www.randomizer.org/
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intervention group watched the instructional videos on YouTube, while participants in the control group
did not. The randomization was strati�ed. Each level of residency was randomized separately. Procedural
knowledge and self-e�cacy were assessed at three times: before the intervention, one week after the
intervention and one month after the intervention. The assessment was made using a questionnaire as
shown in Appendix 1 and the Procedural steps knowledge assessment tool as shown in Appendix 2.

The intervention:

The procedural steps videos were selected from YouTube for open indirect inguinal hernia repair for men
https://www.youtube.com/watch?v=H0wVNhvuljo and laparoscopic cholecystectomy
https://www.youtube.com/watch?v=ej49YLgbqVs. Those videos were validated for their quality by the
help of the training consultants. From practical point of view, the procedures chosen are seen in any
rotation of the training and a month is usually enough to get enough exposure to the procedures.
Additionally, for the objectivity of our study, we used an existing validated tool for the assessment of
residents on those speci�c procedures.

The measurement tools:

Two assessment tools were used. The �rst assessment tool is an objective tool that has been developed
and validated for the assessment of procedural knowledge (3). It is composed of a checklist of the
chronological order of the procedural steps from incising the skin up to closing the skin, see appendix 2a
and 2b. Each procedure has number of steps and at the end a score is given to the participant, any
incorrect ordered step or missed step was deducted from the score on that procedure.

The second assessment tool is a questionnaire aimed at assessing the perceived self-e�cacy and
con�dence of the residents, see appendix 1. The scale was adapted from  Hayden, Seagull, & Reddy, 2015
and (28) a 5-point Likert scale with 1 being very low and 5 being very high.

Analysis: Quantitative analysis for the differences in procedural steps knowledge and self-e�cacy was
done using SPSS 21. A descriptive analysis was �rst generated to present the data followed by a
comparative analysis using independent T-tests to compare the intervention and the control group. Paired
sample T-tests were used to compare the effect of YouTube videos at one week and one month. The t-
tests results displayed using the assumption of equality of variance as the Levene's test was higher than
5%.

Results
The effect of videos on the procedural knowledge, using the objective assessment:

36 residents were randomized. 17 residents were randomized to the intervention group and 19 were
randomized to the control group. During the process of data collection, 7 residents dropped out from the
intervention group, 4 were too busy to have time for follow up and 3 were on leave on the time of �nal
data collection.

https://www.youtube.com/watch?v=H0wVNhvuljo
https://www.youtube.com/watch?v=ej49YLgbqVs
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The study started on March 1st 2015 and the data collection was completed by the end of the month as
the �nal assessment was completed.

The baseline characteristics of the participants in the two groups are similar as shown in table 1 and
table 2.

  Control Intervention P value

Gender Male/total 16/19 9/10 0.68

Age Mean (SD) 27.2(1.47) 27.1(1.66) 0.85

Table 1 Baseline characteristics of the participants

Distribution of residents by the level of training
  Group Total

control Intervention
Year 1 8 5 13

2 4 2 6
3 3 1 4
4 3 1 4
5 1 1 2

Total 19 10 29

Table 2 Baseline charactristics, level of participents in each group 

  Group N Mean Std. Deviation
Knowledge of steps of inguinal hernia steps intervention 9 7,3333 2,95804

control 20 7,7000 4,02754
knowledge of laparoscopic cholecystectomy
steps

intervention 9 12,3333 3,08221
Control 20 12,7000 3,37327

Table 3 Baseline scores for the objective assessment of the operative knowledge
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  t-test for Equality of Means
  t df Sig.

(2-
tailed)

Mean
Difference

Std. Error
Difference

95% Confidence
Interval of the

Difference
Lower Upper

Knowledge of steps of
inguinal hernia steps
 
 

-,244 27 ,809 -,36667 1,50225 -3,449 2,715

knowledge of laparoscopic
cholecystectomy steps
 
 

-,278 27 ,783 -,36667 1,32045 -3,076 2,342

Table 4 Comparison between the two groups in objective assessment of the knowledge of procedural steps at baseline

At one week, the objective assessment for the procedural knowledge is presented in table 5. The
comparison between the two groups shows signi�cantly higher scores for residents who watched the
videos as presented in table 6.

  Group N Mean Std. Deviation
Steps of inguinal hernia intervention 10 12,1000 2,68535

control 19 7,8421 3,65549
Steps of laparoscopic cholecystectomy intervention 10 14,4000 1,57762

Control 19 11,4737 3,18623

Table 5 Scores of the objective assessment for the procedural knowledge at one week



Page 8/17

  t-test for Equality of Means
t df Sig. (2-

tailed)
Mean

Difference
Std. Error
Difference

95% Confidence
Interval of the

Difference
Lower Upper

Steps of inguinal
hernia
 

3,240 27 ,003 4,25789 1,31399 1,56180 6,95399

Steps of laparoscopic
cholecystectomy
 

2,717 27 ,011 2,92632 1,07687 ,71677 5,13586

Table 6 Comparison between the two groups using the objective assessment of the procedural knowledge at one
week

At one month, the objective scores are presented in table 7. The comparison between the two groups
showed signi�cantly higher scores in the residents who watched the videos as represented in table 8.

  Group N Mean Std. Deviation
Steps of inguinal hernia intervention 10 13,6000 2,45855

control 19 7,8421 3,65549
Steps of laparoscopic cholecystectomy intervention 10 14,8000 1,81353

control 19 11,4737 3,18623

Table 7 The scores of the objective assessment for the procedural knowledge at one month

  t-test for Equality of Means
t df Sig. (2-

tailed)
Mean

Difference
Std. Error
Difference

95% Confidence
Interval of the

Difference
Lower Upper

Steps of inguinal
hernia
 

4,459 27 ,000 5,75789 1,29121 3,10855 8,40724

Steps of laparoscopic
cholecystectomy
 

3,036 27 ,005 3,32632 1,09560 1,07833 5,57431
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Table 8 Comparison between the two groups at procedural knowledge using the objective assessment tool at one month

The comparison between the effect of YouTube videos at one week and one month showed no signi�cant
difference as shown in table 9.

Comparison Paired Differences T df Sig.
(2-

tailed)
  Mean Std.

Deviation
Std.

Error
Mean

95% Confidence
Interval of the

Difference

     

Lower Upper
Pair
1
 

Week - month
inguinal hernia
steps

-1,50000 2,50555 ,79232 -3,29236 ,29236 -1,893 9 ,091

Pair
2

week - month
laparoscopic
cholecystectomy
steps

-,40000 1,34990 ,42687 -1,36566 ,56566 -,937 9 ,373

Table 9 comparison between the effect of videos at one week and at one month

The effect of videos on the self-e�cacy scores:

The baseline scores in the self-e�cacy questionnaire at the baseline are presented in table 10. The
comparison between the two groups in shown in table 11 which showed equivalence between the groups.

  Group N Mean Std. Deviation
Baseline Correct identification of structures intervention 10 3,8000 ,78881

control 19 3,7368 ,65338
Baseline Correct identification of steps intervention 10 3,3000 ,82327

control 19 3,5789 ,76853
baseline Organized operative approach intervention 10 3,3000 ,67495

control 19 3,4737 ,84119
Baseline Participation in OR intervention 10 3,1000 ,99443

control 19 3,1053 ,80930
Baseline Self-confidence to do the surgery alone intervention 10 2,4000 ,96609

control 19 2,7368 1,19453
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Table 10 Baseline scores for the self-e�cacy questionnaire

  t-test for Equality of Means
  t df Sig.

(2-
tailed)

Mean
Difference

Std. Error
Difference

95% Confidence
Interval of the

Difference
Lower Upper

Baseline Correct
identification of structures

,230 27 ,819 ,06316 ,27404 -,49912 ,62543

Baseline Correct
identification of steps

-,907 27 ,372 -,27895 ,30755 -,90998 ,35208

baseline Organized
operative approach

-,563 27 ,578 -,17368 ,30851 -,80670 ,45933

Baseline Participation in
OR

-,015 27 ,988 -,00526 ,34199 -,70697 ,69644

Baseline Self-confidence to
do the surgery alone

-,767 27 ,450 -,33684 ,43895 -1,23750 ,56381

Table 11 The comparison between the two groups using the self-e�cacy scores

At one week, the scores of the self-e�cacy scores are presented in table 12. The comparison between the
two groups showed no statistically signi�cant difference as shown in table 13.

  Group N Mean Std. Deviation
Correct identification of structures intervention 10 4,0000 ,94281

control 19 3,6316 ,76089
Correct identification of steps intervention 10 3,8000 ,63246

control 19 3,8421 ,60214
Organized operative approach intervention 10 3,6000 ,69921

control 19 3,4737 ,77233
Participation in OR intervention 10 3,2000 ,78881

control 19 3,2632 ,87191
Self-confidence to do the surgery alone intervention 10 3,1000 1,10050

Control 19 2,9474 1,17727

Table 12 Self-e�cacy scores at the �rst week
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  t-test for Equality of Means
t df Sig. (2-

tailed)
Mean

Difference
Std. Error
Difference

95% Confidence
Interval of the

Difference
Lower Upper

Correct identification
of structures

1,142 27 ,264 ,36842 ,32270 -,29370 1,03054

Correct identification
of steps

-,176 27 ,862 -,04211 ,23926 -,53302 ,44881

Organized operative
approach

,432 27 ,669 ,12632 ,29252 -,47389 ,72652

Participation in OR -,191 27 ,850 -,06316 ,33017 -,74062 ,61430
Self-confidence to do
the surgery alone

,339 27 ,737 ,15263 ,45016 -,77102 1,07629

Table 13 Comparison between the two groups using the Self-e�cacy scores at the �rst week

At one month, the self-e�cacy scores are presented in table 14 whereas, the comparison between the two
groups showed no statistically signi�cant difference as shown in table 15.

  Group N Mean Std. Deviation
Correct identification of structures intervention 10 4,2000 ,78881

control 19 3,8421 ,68825
Correct identification of steps intervention 10 4,2000 ,63246

control 19 3,8421 ,68825
Organized operative approach intervention 10 4,0000 ,66667

control 19 3,6316 ,76089
Participation in OR intervention 10 3,7000 ,48305

control 19 3,4211 ,90159
Self-confidence to do the surgery alone intervention 10 3,4000 ,84327

control 19 3,0526 1,12909

Table 14 The self-e�cacy scores at the one month
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  t-test for Equality of Means
t df Sig. (2-

tailed)
Mean

Difference
Std. Error
Difference

95% Confidence
Interval of the

Difference
Lower Upper

Correct identification
of structures

1,266 27 ,216 ,35789 ,28259 -,22193 ,93772

Correct identification
of steps

1,367 27 ,183 ,35789 ,26182 -,17932 ,89511

Organized operative
approach

1,290 27 ,208 ,36842 ,28552 -,21742 ,95426

Participation in OR ,907 27 ,372 ,27895 ,30755 -,35208 ,90998
Self-confidence to do
the surgery alone

,853 27 ,401 ,34737 ,40731 -,48836 1,18310

Table 15 Comparison between the two groups using the self-e�cacy scores at one month

The experience of residents who watched the videos are presented in table 16 which shows that residents
�nd the videos very helpful, more fun to study than textbooks, the videos were scored to be more helpful
than textbooks. Residents recommend strongly others to watch the videos and they strongly like to
receive more videos in the future.

  N Minimum Maximum Mean Std. Deviation
Videos were helpful 10 4,00 5,00 4,7000 ,48305
Videos are more fun 10 1,00 5,00 4,2000 1,22927
Videos are more helpful 10 4,00 5,00 4,6000 ,51640
Recommend videos to others 10 4,00 5,00 4,9000 ,31623
Do you like to receive more videos? 10 4,00 5,00 4,7000 ,48305

Table 16 Impression about the videos

All the residents who watched the videos reported that they watched the videos at work and individually.

Discussion
This study aimed to study the effect of watching procedural knowledge instructional videos on trainers'
self-e�cacy and the procedural knowledge. Our results show that instructional videos resulted in a
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statistically signi�cant improvement in the procedural knowledge of the residents as compared to the
control group. This difference persisted at one month. Of great interest, the videos showed the difference
in the procedural knowledge which was observed at one week did not evolve at one month, which
suggests a fast learning effect secondary to the videos.

This observation of educational effect of the instructional videos come in light with the observational
theory which is described earlier, that people learn by observing others performing an action (23).

With regards to the medical �eld, instructional videos in general offer multiple advantages as shown in
other medical domains e.g. dentistry. They provide long term retention as compared to the traditional
methods (24). Students prefer videos over formal instructions because of reply function, being enjoyable,
interesting and informative (26). Additionally, instructional videos are found to provide a uniform, e�cient
and safe learning environment (21).

Interestingly, the scores for the perceived self-e�cacy were similar between residents who watched the
videos and the control group. This could represent that con�dence in performing a procedure is attained
mainly from hands on practice rather than from knowing the procedural steps per se.

Limitations:

The number of the residents in our institute is limited to 37 residents which is a small number. The study
is done in one institute, which is inferior to doing a multicentric study. There is a dropout of 7 residents in
the intervention group which is due to pure chance and challenge to the results of the study. The videos
used in the study were carefully selected from YouTube, similar caution should be exercised by the
surgical educationalist to recommend any video from the YouTube.

Generalizability:

This study aims to open a great opportunity for surgical educationalists as YouTube contains thousands
of instructional videos including procedures done with different techniques, rare procedures and di�cult
cases.  This offers a great hope to open a great chance for the learners to use selected videos from the
very rich resource being the YouTube.

Directions for future research:

Instructional videos are great tools for learning surgical procedures. As a follow-up to this �rst explorative
study, we offer some directions for future research. First, we suggest that future research can employ a
replication with a higher sample size and a multicentric approach. Second, we suggest that future studies
could investigate other anatomical sites that extend those used in the previous study. Third, future
studies can compare the educational effect of instructional videos for simple as compared to complex
surgical routines because the level of surgical complexity could act as a moderator variable between self-
e�cacy and procedural knowledge gains. Finally, to assess validity, future research can address the
�delity of YouTube videos as compared to de novo made videos.
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Conclusion
YouTube instructional procedural videos improved the procedural knowledge of the residents. This offers
great opportunities for the educationalists to select from thousands of videos instead of making the
videos themselves. However, the videos need to be carefully selected to ensure high quality education.
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Figure 2

Participants allocation
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