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Abstract

Background: YouTube is considered one of the most popular sources of information among college students.

Objective: This study aimed to explore the use of YouTube as a pathology learning tool and its relationship with pathology
scores among medical students at Jordanian public universities.

Methods: This cross-sectional, questionnaire-based study included second-year to sixth-year medical students from 6 schools
of medicine in Jordan. The questionnaire was distributed among the students using social platforms over a period of 2 months
extending from August 2022 to October 2022. The questionnaire included 6 attributes. The first section collected demographic
data, and the second section investigated the general use of YouTube and recorded material. The remaining 4 sections targeted
the participants who used YouTube to learn pathology including using YouTube for pathology-related content.

Results: As of October 2022, 699 students were enrolled in the study. More than 60% (422/699, 60.4%) of the participants were
women, and approximately 50% (354/699, 50.6%) were second-year students. The results showed that 96.5% (675/699) of medical
students in Jordan were using YouTube in general and 89.1% (623/699) were using it as a source of general information. YouTube
use was associated with good and very good scores among the users. In addition, 82.3% (575/699) of medical students in Jordan
used YouTube as a learning tool for pathology in particular. These students achieved high scores, with 428 of 699 (61.2%) students
scoring above 70%. Most participants (484/699, 69.2%) reported that lectures on YouTube were more interesting than classic
teaching and the lectures could enhance the quality of learning (533/699, 76.3%). Studying via YouTube videos was associated
with higher odds (odds ratio [OR] 3.86, 95% CI 1.33-11.18) and lower odds (OR 0.27, 95% CI 0.09-0.8) of achieving higher
scores in the central nervous system and peripheral nervous system courses, respectively. Watching pathology lectures on YouTube
was related to a better chance of attaining higher scores (OR 1.96, 95% CI 1.08-3.57). Surprisingly, spending more time watching

JMIR Med Educ 2023 | vol. 9 | e45372 | p. 1https://mededu.jmir.org/2023/1/e45372
(page number not for citation purposes)

Alzoubi et alJMIR MEDICAL EDUCATION

XSL•FO
RenderX

mailto:HAbuserhan@hamad.qa
http://www.w3.org/Style/XSL
http://www.renderx.com/


pathology videos on YouTube while studying for examinations corresponded with lower performance, with an OR of 0.46 (95%
CI 0.26-0.82).

Conclusions: YouTube may play a role in enhancing pathology learning, and aiding in understanding, memorization, recalling
information, and obtaining higher scores. Many medical students in Jordan have positive attitudes toward using YouTube as a
supplementary pathology learning tool. Based on this, it is recommended that pathology instructors should explore the use of
YouTube and other emerging educational tools as potential supplementary learning resources.

(JMIR Med Educ 2023;9:e45372) doi: 10.2196/45372
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Introduction

YouTube, which launched in 2005, gained tremendous
progressive popularity as an online video-sharing website, and
it remains the most popular social media platform in the world,
with more than 8.5 billion monthly visitors. In addition,
YouTube.com is the most visited website. Over 2 billion users
log in to YouTube each month, and the users consume over 1
billion hours of content daily [1].

Although YouTube was invented as a video-sharing platform
for the everyday user, the tendency for educational use has not
gone unnoticed. Over time, scores of colleges and universities
have established a presence and created their own tips on
YouTube by using their own video-sharing web pages called
YouTube channels. In March 2009, YouTube announced the
launch of YouTube EDU, which was a highly organized
collection of YouTube channels synthesized by college and
university partners. At the end of YouTube EDU’s first year,
YouTube EDU had grown to include more than 300 colleges
and universities with more than 65,000 videos of lectures, news,
and campus life available freely for the public view [2].

Currently, YouTube is considered one of the most popular
sources of information among college students. In addition to
YouTube videos providing students with immediate information
freely, using YouTube videos is noted to improve students’
engagement, increase their perception of learning efficacy,
enhance and sharpen critical thinking, and aid their deep
understanding and visualization of the viewed materials [3,4].
However, traditional teaching using boards, laptop screens, and
projectors is progressively declining and becoming more boring
to many students. This is becoming obvious, especially with
the emergence of different highly interactive technology-based
educational and learning tools [5]. Several studies postulated
that an effective educational role could be played by
technology-based tools such as social media websites including
YouTube [6].

Pathology is the study of disease, and it is the bridge between
basic and clinical sciences for medical students. It concerns
every aspect of patient care, from diagnosis to treatment, and
it is an essential science for the clinical practice of future
doctors. Given that pathology material is full of gross and
microscopic images, it is expected that learning pathology
requires more visual methods like YouTube videos and other
attractive technology methods that increase visual engagement
to enhance learning. A continuously increasing number of

pathology-related videos are available on YouTube. These
videos include many recorded lectures, animations, microscopic
and gross illustrations, tutorials for gross dissection of
anatomical organs, and much more. As previously noted, with
a well-organized video, anatomical footage of live patients along
with cadavers, medical imaging, plastic models, and diagrams
can be used to enhance and solidify the understanding of 3D
structures [7]. Additionally, a UK case study about the use of
YouTube videos in learning and teaching an introductory course
concluded that the use of YouTube was an effective method of
supporting learning and surmised that YouTube helps students
learn by providing alternative views and opinions on subjects,
a variety of delivery mechanisms, and the use of everyday
examples to illustrate points [8]. Such reports suggest that the
efficient use of YouTube videos as a student learning aid might
also be very helpful for building pathological knowledge that
is very important for clinical practice.

This study was designed to confirm that medical students in
Jordan recognize YouTube as an important medical and, in
particular, pathology educational tool. Consequently, this could
positively affect student scores in the pathology course
Moreover, we report some challenges faced by students while
using YouTube and suggest some recommendations to adopt
YouTube as an educational tool in the pathology curricula of
universities.

Methods

Study Design and Participants
This descriptive, cross-sectional study was conducted using an
online questionnaire targeting second-year to sixth-year medical
students in all public universities in Jordan. We followed the
Checklist for Reporting Results of Internet E-Surveys
(CHERRIES) in conducting this study [9]. Data were collected
using web-based questionnaire software (Google Forms).
Participants were recruited from August 2022 to October 2022
through social media (Facebook) by posting an invitation to
complete the questionnaire after providing a brief description
of the study. The link to the questionnaire was included in the
invitations that were posted on pages and groups commonly
accessed by medical students in Jordanian public universities
(eg, university-related pages, study group pages).

Items in the Questionnaire
We used a 10-minute online questionnaire created in Google
Forms that was based on current scientific literature by referring
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to the literature and included main ideas and primary items
relevant to our topic. The face and content validity of the
questionnaire were established by review of the questionnaire
by 5 experts in the field who provided their feedback and
suggested necessary changes. The reliability of the questionnaire
was established through pilot testing by collecting data from
20 medical students who were asked to provide their feedback.
These students were not included in the study sample.

The questionnaire consisted of 6 attributes. The first section
collected participant demographic data, including gender,
university, and level of study. The second section included 4
questions on the general use of YouTube and recorded material.
The remaining 4 sections targeted the participants who used
YouTube to learn pathology including using YouTube for
pathology-related content. The second section included a
comparison of content and presentation between recorded
pathology material (lectures or videos) provided by the faculty
of medicine at the student’s university and pathology-related
YouTube videos viewed by the participant. The comparison
used ratings of excellent, good, acceptable, and poor, with an
option to choose “not applicable.” The third section assessed
the prevalence of the use of YouTube for pathology-related
content and learning pathological sciences and systems with
“YES” and “NO” answers available. The fourth section included
12 questions on perceived value, challenges, and
recommendations for using YouTube as a learning tool for
pathology. Students were also asked about time spent watching
YouTube videos when preparing for pathology-related
examinations and reasons for using YouTube as a learning tool
for pathology.

Sample Size and Sampling Technique
The sample size was calculated using epiinfoTM v.7.2.4.0 (US
Centers for Disease Control and Prevention) [10], a database
and statistics program for public health professionals,
considering a previous study performed in Jordan with a sample
population proportion of 68% [11]. Using a cross-sectional
study design, where n is the required sample size (n=Z (α/2) 2
pq/d2), we calculated the sample size based on the following
parameters: prevalence of 68%, precision of 0.04, 99% CI, and
5% margin of error. We estimated 577 as the minimum sample
size required to represent the true population. A convenience
sampling size (n=699) was used in this study.

Data Analysis
Frequencies and proportions were used to summarize the data.
Comparisons between categorical variables were analyzed using
the Pearson chi-square test. In order to examine the factors
linked to students’ pathology exam scores in terms of YouTube
utilization, binary logistic regression analysis was performed.
Scores above 70% were considered a sufficient level of
proficiency in pathology (true), and scores lower than 70% were
considered an insufficient level of proficiency in pathology
(false). Statistical significance was set at P=.05. SPSS version
26 (IBM Corp) was used to conduct the statistical analysis.

Ethics Approval
Ethics approval was obtained from the Yarmouk University
institutional review board (Ref R D\119\12\3460). All study

procedures were conducted according to the principles of the
World Medical Association Declaration of Helsinki and its
amendments [12]. Participants were informed prior to starting
the questionnaire that it was completely anonymous and
voluntary and that all data would be treated as confidential.

Results

As of October 2022, a total of 699 Jordanian medical students
responded and completed the survey. Of the 699 responses, 445
(63.7%) were collected in Arabic, while the rest were in English.
Over 60% (422/699, 60.4%) of the participants were women,
and approximately 50% (354/699, 50.6%) of the participants
were second-year students. A very good score (81%-90%) in
the pathology course was the most often reported score
(209/699, 29.9%), followed by 202 good scores (71%-80%).
Table 1 describes the demographic characteristics of the
participating medical students.

In terms of using YouTube for learning and its relationship with
pathology scores, a large proportion of students included in this
study (675/699, 96.5%; P=.31) acknowledged using it. Similarly,
among students who used YouTube in general, very good and
good scores were the most frequently described (405/699,
57.9%). Fewer students (623/699, 89.1%) reported using
YouTube as a source of general information, with students with
very good and good scores being the most frequent to answer
this way. Among students who did not use YouTube as a source
of learning, using recorded material (lectures or videos) provided
by the faculty of medicine at their universities was the least
often mentioned source of information (198/699, 28.3%).
However, among the students who used the recorded material
(lectures or videos) provided by the faculty of medicine, better
scores were reported, with very good and good being the most
commonly reported scores. When asked if they used YouTube
as a learning tool for pathology, the majority of the participants
(575/699, 82.3%) responded affirmatively. A comparison of
the 2 results (affirmative and negative) revealed that the scores
of the students who used YouTube as a source of pathology
learning tool were higher, with 428 students scoring above 70%,
particularly in comparison with only 90 students scoring the
same result but without the use of a YouTube learning source.
The detailed results are shown in Table 2.

Concerning the content of the recorded lectures or videos offered
by their universities, 233 students rated it as good, a similar
number (n=199) stated that it was acceptable, and a slightly
smaller number (n=145) described it as poor. Further, students
reported comparable results on the presentation quality of the
recorded material for the pathology course (lectures or videos)
provided by the college of medicine, with approximately 56%
(395/699, 56.5%) reporting that the presentation quality was
acceptable or good. However, when asked about the
pathology-related YouTube videos, 376 and 424 students
evaluated them as “excellent” in content and presentation,
respectively. Table 3 shows the perceived value of
using university pathology lectures compared with YouTube
lectures.

When comparing the attitudes of students toward university
pathology lectures with their attitudes toward YouTube lectures,
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most participants found that YouTube lectures are more
interesting (484/699, 69.2%), contain a lot of animations and
pictures (537/699, 76.8%), and could enhance the quality of
learning (533/699, 76.2%). In addition, 68% (475/699) of
students answered with “yes” when asked if university pathology
lectures are not attractive to all students. Table 4 shows the
students' attitudes toward university pathology lectures and
YouTube lectures.

In terms of the association between the actual use of YouTube
to study pathology and students' grades, 323 students said they
had been confused when choosing the appropriate pathology
information. However, of the 323 students, 193 received good
or very good scores, while a few (n=8) received only a 50%
score. Only 99 students, on the other hand, claimed that they
had not been confused when selecting the appropriate pathologic
information. Most of the students (524/699, 75%) achieved a
score higher than 70%. Furthermore, when asked if it would be
helpful if your instructor chose appropriate pathological
YouTube videos in his lectures, most students who had an
overall score in the pathology course >70% agreed. Table 5
summarizes the student opinions on the effectiveness of using
YouTube in combination with instructor lectures.

Binary logistic regression analysis was used to correlate the
factors that influence students’ scores. These factors were
divided into 3 questions: the first regarding the studied module,
the second regarding the type of content, and the third question
regarding the time spent watching YouTube videos while
preparing for pathology exams. Overall, the majority of these
variables were indeterministic and statistically insignificant.
Nevertheless, studying the central nervous system via YouTube
videos was associated with higher odds of achieving higher
scores (odds ratio [OR] 3.86, 95% CI 1.33-11.18; P=.01).
YouTube-assisted study of the peripheral nervous system, on
the contrary, was related to lower odds of achieving higher
scores (OR 0.27, 95% CI 0.09-0.8; P=.02). Similarly, watching
pathology lectures on YouTube was related to a better chance
of attaining higher scores (OR 1.96, 95% CI 1.08-3.57; P=.03),
but watching study tips and pieces of advice were correlated
with a decreased likelihood of achieving higher scores (OR
0.47, 95% CI 0.29-0.77; P=.01). Surprisingly, spending more
time watching pathology videos on YouTube while studying
for examinations corresponded with lower performance, with
an OR of 0.46 (95% CI 0.26-0.82; P=.01). Table 6 shows the
binary logistic regression analysis results for the factors that
contributed to students’ exam performance.
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Table 1. Demographic characteristics of the participating medical students (n=699).

P valueScore in the pathology course, n (%)Total sam-
ple, n (%)

Characteristic

N/Aa

(n=5)

>90%
(n=107)

81%-90%
(n=209)

71%-80%
(n=202)

61%-70%
(n=93)

50%-60%
(n=58)

<50%
(n=25)

.01In which language would you prefer to complete this survey?

2 (0.3)56 (8)141 (20.2)142 (20.3)72 (10.3)29 (4.2)3 (0.4)445 (63.7)Arabic

3 (0.4)51 (7.3)68 (9.7)60 (8.6)21 (3)29 (4.2)22 (3.2)254 (36.3)English

.45Sex

3 (0.4)58 (8.3)129 (18.5)119 (17)59 (8.4)41 (5.9)13 (1.9)422 (60.4)Female

2 (0.3)49 (7)80 (11.4)83 (11.9)34 (4.9)17 (2.4)12 (1.7)277 (39.6)Male

.03Age (years)

3 (0.4)53 (7.6)111 (15.9)122 (17.5)55 (7.9)37 (5.3)10 (1.4)391 (55.9)≤20

2 (0.3)53 (7.6)97 (13.9)78 (11.2)38 (5.4)19 (2.7)13 (1.9)300 (42.9)21-24

01 (0.1)1 (0.1)2 (0.3)02 (0.3)2 (0.3)8 (1.1)>24

<.001Level of study

1 (0.1)01 (0.1)00002 (0.3)First year

2 (0.3)46 (6.6)100 (14.3)115 (16.5)49 (7)33 (4.7)9 (1.3)354 (50.6)Second
year

021 (3)48 (6.9)34 (4.9)19 (2.7)12 (1.7)2 (0.3)136 (19.5)Third year

1 (0.1)17 (2.4)21 (3)25 (3.6)11 (1.6)5 (0.7)4 (0.6)84 (12)Fourth year

1 (0.1)11 (1.6)17 (2.4)10 (1.4)9 (1.3)3 (0.4)5 (0.7)56 (8)Fifth year

012 (1.7)22 (3.2)18 (2.6)5 (0.7)5 (0.7)5 (0.7)67 (9.6)Sixth year

.01University

03 (0.4)11 (1.6)13 (1.9)11 (1.6)9 (1.3)047 (6.7)BAUb

06 (0.9)6 (0.9)9 (1.3)4 (0.6)9 (1.3)2 (0.3)36 (5.2)HUc

1 (0.1)24 (3.4)49 (7)46 (6.6)24 (3.4)9 (1.3)14 (2)167 (23.9)JUSTd

2 (0.3)1 (0.1)3 (0.4)17 (2.4)9 (1.3)11 (1.6)1 (0.1)44 (6.3)MUe

1 (0.1)18 (2.6)26 (3.7)22 (3.2)10 (1.4)4 (0.6)4 (0.6)85 (12.2)UJf

1 (0.1)55 (7.9)114 (16.3)95 (13.6)35 (5)16 (2.3)4 (0.6)320 (45.8)YUg

aN/A: not available.
bBAU: Balqa Applied University.
cHU: Hashmaite University.
dJUST: Jordan University of Science and Technology.
eMU: Mutah University.
fUJ: University of Jordan.
gYU: Yarmouk University.
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Table 2. The use of YouTube as a learning tool (n=699).

P valueScore in the pathology course, n (%)Total sample,
n (%)

Question

N/Aa (n=5)>90% (n=107)81%-90%
(n=209)

71%-80%
(n=202)

61%-70%
(n=93)

50%-60%
(n=58)

<50%
(n=25)

.31Do you use YouTube in general ?

02 (0.3)11 (1.6)3 (0.4)4 (0.6)2 (0.3)2 (0.3)24 (3.4)No

5 (0.7)105 (15)198 (28.3)199 (28.5)89 (12.7)56 (8)23 (3.3)675 (96.6)Yes

.36Do you use YouTube as a source for general information?

2 (0.3)8 (1.1)25 (3.6)24 (3.4)10 (1.4)5 (0.7)2 (0.3)76 (10.9)No

3 (0.4)99 (14.2)184 (26.3)178 (25.5)83 (11.9)53 (7.6)23 (3.3)623 (89.1)Yes

.11Do you use YouTube as a learning tool in medical school?

07 (1)17 (2.4)9 (1.3)12 (1.7)3 (0.4)4 (0.6)52 (7.4)No

5 (0.7)100 (14.3)192 (27.5)193 (27.6)81 (11.6)55 (7.9)21 (3)647 (92.6)Yes

.14Do you use recorded material (lectures or videos) provided by the faculty of medicine at your university?

021 (3)66 (9.4)52 (7.4)30 (4.3)22 (3.2)8 (1.1)198 (28.3)No

5 (0.7)86 (12.3)143 (20.5)150 (21.5)63 (9)36 (5.2)17 (2.4)500 (71.5)Yes

.058Do you use YouTube as a learning tool for pathology?

1 (0.1)20 (2.9)40 (5.7)30 (4.3)17 (2.4)6 (0.9)10 (1.4)124 (17.7)No

4 (0.6)87 (12.5)169 (24.2)172 (24.6)76 (10.9)52 (7.4)15 (2.2)575 (82.3)Yes

aN/A: not available.
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Table 3. The perceived value of using university pathology lectures compared with YouTube lectures (n=699).

P valueScore in the pathology course, n (%)Total sample, n
(%)

Evaluation items

N/Aa

(n=5)

>90%
(n=107)

81%-90%
(n=209)

71%-80%
(n=202)

61%-70%
(n=93)

50%-60%
(n=58)

<50%
(n=25)

How do you rate the recorded pathology material (lectures or videos) provided by the faculty of medicine at your university?

.08Content

016 (2.3)16 (2.3)15 (2.2)6 (0.9)3 (0.4)4 (0.6)60 (8.6)Excellent

1 (0.1)35 (5)74 (10.6)77 (11)27 (3.9)13 (1.9)6 (0.9)233 (33.3)Good

2 (0.3)26 (3.7)57 (8.2)63 (9)28 (4)16 (2.3)7 (1)199 (28.5)Acceptable

1 (0.1)20 (2.9)40 (5.7)34 (4.9)24 (3.4)20 (2.9)6 (0.9)145 (20.7)Poor

1 (0.1)10 (1.4)22 (3.2)13 (1.9)8 (1.2)6 (0.9)2 (0.3)62 (8.9)Not applica-
ble

.03Presentation

09 (1.3)14 (2)16 (2.3)7 (1)3 (0.4)4 (0.6)53 (7.6)Excellent

1 (0.1)38 (5.4)65 (9.3)58 (8.3)24 (3.4)11 (1.6)3 (0.4)200 (28.6)Good

026 (3.7)55 (7.9)69 (9.9)23 (3.3)13 (1.9)9 (1.3)195 (27.9)Acceptable

3 (0.4)25 (3.6)53 (7.6)48 (6.9)34 (4.9)23 (3.3)8 (1.1)194 (27.8)Poor

1 (0.1)9 (1.3)22 (3.2)11 (1.6)5 (0.7)8 (1.1)1 (0.1)57 (8.2)Not applica-
ble

How do you rate the pathology-related YouTube videos you viewed?

.02Content

1 (0.1)65 (9.3)115 (16.5)114 (16.3)47 (6.7)26 (3.7)8 (1.1)376 (53.8)Excellent

3 (0.4)23 (3.3)61 (8.7)58 (8.3)33 (4.7)25 (3.6)7 (1)210 (30)Good

02 (0.3)4 (0.6)10 (1.4)2 (0.3)3 (0.4)2 (0.3)23 (3.3)Acceptable

0001 (0.1)001 (0.1)2 (0.3)Poor

1 (0.1)17 (2.4)29 (4.2)19 (2.7)11 (1.6)4 (0.6)7 (1)88 (12.6)Not applica-
ble

.01Presentation

2 (0.3)66 (9.4)135 (19.3)125 (17.9)56 (8)28 (4)12 (1.7)424 (60.7)Excellent

2 (0.3)21 (3)44 (6.3)48 (6.9)23 (3.3)24 (3.4)5 (0.7)167 (23.9)Good

03 (0.4)2 (0.3)10 (1.4)3 (0.4)2 (0.3)1 (0.1)21 (3)Acceptable

0000002 (0.3)2 (0.3)Poor

1 (0.1)17 (2.4)28 (4)19 (2.7)11 (1.6)4 (0.6)5 (0.7)85 (12.2)Not applica-
ble

aN/A: not available.

Table 4. Comparison between attitudes toward the university pathology lectures and YouTube lectures (n=699).

AgreeNeutralDisagreeNo answerQuestion

323 (46.2)185 (26.5)67 (9.6)124 (17.7)University pathology lectures are not enough.

475 (68)69 (9.9)31 (4.4)124 (17.7)University pathology lectures are not attractive to all students.

484 (69.2)76 (10.9)15 (2.2)124 (17.7)YouTube lectures are more interesting.

289 (41.3)180 (25.8)106 (15.2)124 (17.7)YouTube lectures are more informative.

537 (76.8)32 (4.6)6 (0.9)124 (17.7)YouTube contains a lot of animations and pictures.

556 (79.5)17 (2.4)2 (0.3)124 (17.7)YouTube contains many methods of illustrations.

533 (76.3)38 (5.4)4 (0.6)124 (17.7)YouTube enhances the quality of learning.
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Table 5. Perspective towards the effectiveness of using YouTube as a learning tool for pathology (n=699).

P val-
ue

Score in the pathology course, n (%)Total sam-
ple, n (%)

Question

N/Aa (n=5)>90%
(n=107)

81%-90%
(n=209)

71%-80%
(n=202)

61%-70%
(n=93)

50%-60%
(n=58)

<50%
(n=25)

.02Do you think that using YouTube alone is enough to learn pathology?

3 (0.4)48 (6.9)85 (12.2)71 (10.2)29 (4.2)21 (3)12 (1.7)269 (38.5)No

1 (0.1)22 (3.2)44 (6.3)49 (7)18 (2.6)12 (1.7)1 (0.1)147 (21)Maybe

017 (2.4)40 (5.7)52 (7.4)29 (4.2)19 (2.7)2 (0.3)159 (22.8)Yes

.13Do you feel confused regarding which pathology content to rely on when using YouTube for learning?

1 (0.1)18 (2.6)31 (4.4)25 (3.6)10 (1.4)9 (1.3)5 (0.7)99 (14.2)No

3 (0.4)18 (2.6)44 (6.3)48 (6.9)20 (2.9)18 (2.6)2 (0.3)153 (21.9)Maybe

051 (7.2)94 (13.5)99 (14.2)46 (6.6)25 (3.6)8 (1.1)323 (46.2)Yes

.46Do you think that all the available pathology materials corresponded with your learning phase?

1 (0.1)21 (3)40 (5.7)37 (5.3)15 (2.2)14 (2)6 (0.9)134 (19.2)No

022 (3.2)50 (7.2)46 (6.6)22 (3.2)15 (2.2)3 (0.4)158 (22.6)Maybe

3 (0.4)43 (6.2)79 (11.3)89 (12.7)39 (5.6)23 (3.3)6 (0.9)282 (40.3)Yes

.46Do you think it would be helpful if your instructor chooses the right pathology YouTube videos in his lectures?

1 (0.1)8 (1.1)20 (2.9)17 (2.4)6 (0.9)4 (0.6)056 (8)No

013 (1.9)28 (4)23 (3.3)12 (1.7)6 (0.9)3 (0.4)85 (12.2)Maybe

3 (0.4)66 (9.4)121 (17.3)132 (18.9)58 (8.3)42 (6)12 (1.7)434 (62.1)Yes

.048Do you think it would be helpful if your pathology instructor guides you regarding the relevant content to follow on YouTube for
the acquisition of knowledge related to a particular topic?

2 (0.3)12 (1.7)11 (1.6)11 (1.6)5 (0.7)5 (0.7)2 (0.3)48 (6.9)No

07 (1)17 (2.4)16 (2.3)8 (1.1)9 (1.3)1 (0.1)58 (8.3)Maybe

2 (0.3)68 (9.7)141 (20.2)145 (20.7)63 (9)38 (5.4)12 (1.7)469 (67.1)Yes

aN/A: not available.
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Table 6. Binary logistic regression analysis of studied courses and topics on YouTube and the overall performance of students on pathology tests.

P valueOdds ratio (95% CI)Students, n (%)Factor

Pathology sciences and systems studied on YouTubea

.670.88 (0.5-1.55)486 (69.5)General pathology

.891.04 (0.56-1.94)341 (48.8)Cardiovascular system

.520.84 (0.49-1.43)406 (58.1)Hematopoietic and lymphoid system

.091.65 (0.93-2.94)330 (47.2)Respiratory system

.013.86 (1.33-11.18)249 (35.6)Central nervous system

.020.27 (0.09-0.8)228 (32.6)Peripheral nervous system

.851.06 (0.55-2.06)211 (30.2)Urogenital system

.220.69 (0.38-1.24)267 (38.2)Gastrointestinal system

.340.74 (0.41-1.36)99 (14.2)Endocrine system

Pathology-related content viewed on YouTube by studentsa

.031.96 (1.08-3.57)502 (71.8)Pathology lectures

.871.04 (0.63-1.73)223 (31.9)Microscopic images

.141.46 (0.88-2.43)270 (38.6)Gross images

.361.23 (0.79-1.92)402 (57.5)Animated pathology videos

<.0010.47 (0.29-0.77)179 (25.6)Study tips and advice

.281.33 (0.8-2.2)167 (23.9)Surgical operations

.810.94 (0.58-1.54)165 (23.6)Pathology questions and answers

.30.76 (0.46-1.27)107 (15.3)Others

Percentage of pathology test preparation time spent watching YouTube videos

.06—c280 (40.1)0%-25%b

.040.58 (0.34-0.99)223 (31.9)26%-50%

.010.46 (0.26-0.82)149 (21.3)51%-75%

.120.51 (0.22-1.2)47 (6.7)76%-100%

.012.75—dConstant

aCategory (No) was considered the reference category.
bReference category.
cNot applicable because it is the reference category.
dNot applicable because it is the constant.

Discussion

Principal Findings
The findings of our study are in harmony with those of previous
studies published in the literature: that YouTube has evolved
into one of the most popular social media platforms utilized by
many people worldwide for many general purposes and as a
learning tool for students in particular [5,13-17]. This was
indicated in our study, as 96.5% of the medical students who
participated in the survey in Jordan acknowledged using
YouTube, and this was reflected in their scores: Very good and
good scores were the most frequently described scores (57.9%).
There are many published articles about students using YouTube
as a learning tool in different specialties [4,6,8,18], with anatomy
as a particularly good example [5,13,19,20]. This led us to
explore how medical students use YouTube for pathology

especially because there have been few previous reports about
this topic and because pathology and anatomy share many
similarities, particularly in terms of visual engagement [5]. The
study showed that 82.2% of the students were using YouTube
to learn pathology and that the scores of the students who used
YouTube as a tool to learn pathology were higher, with 428
students scoring above 70%. Therefore, based on the results of
this study and other studies [5,6,13,18,21], YouTube can be a
helpful and preferable educational tool for students, and it should
be utilized in a very effective way in universities.

YouTube was used mostly to watch pathology lectures and
animated pathology videos. In addition, medical students used
it to enhance their understanding of gross and microscopic
images. Moreover, students were using YouTube to watch
surgical operations to see the pathological organs. These
examples were not the only viewed content; students indicated
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that they were also using YouTube to access study tips and
advice videos as well as videos about pathology questions and
answers. Further, as in a previous study for anatomy [5], students
appear to use YouTube more often to learn about certain topics
related to body systems and regions. In our study, students were
using YouTube mainly for hematopoietic and lymphoid systems,
cardiovascular systems, and other body systems. This might
reflect the difficulty of learning these topics and, accordingly,
the need to use additional educational resources including
YouTube videos. It is worth mentioning that watching YouTube
videos to study the central nervous system was associated with
higher odds of achieving higher scores but was related to lower
odds when studying the peripheral nervous system. This could
be attributed to the difficulty of the content in the peripheral
nervous system course, the difficulty in memorizing the details
of nerves and their distribution, and the possible poor quality
of YouTube videos. Surprisingly, spending more time watching
pathology videos on YouTube while studying for examinations
corresponded with lower performance, and this might be
explained by distraction caused by watching many videos,
focusing on materials not related to their curricula, watching
without memorization, and loss of concentration.

Medical students seem to have a very positive attitude toward
YouTube as a pathology learning tool. Almost all the students
agreed that they found useful pathology-related information on
YouTube and that YouTube helped understand pathology topics,
memorize and recall pathological information, and achieve
higher scores in pathology-related exams. This combination of
memorization, understanding, and visualization is needed for
successful learning in most courses, especially those including
pictures and images such as anatomy and pathology in medical
schools [5,22]. Actually, videos are suggested to have a positive
impact on these mental processes. This is fortified by the results
of a study in which videos uploaded to an anatomy YouTube
channel were reported to be helpful in creating memorable visual
images [13]. Moreover, most of the students in our study
encouraged their faculty members to make their own pathology
YouTube channels to be a reference for them and their
colleagues in the future.

Comparison With Prior Work
The content and presentation of pathology-related YouTube
videos were found to be superior to those of recorded pathology
lectures or videos. This was mainly attributed to including
animations and pictures and using a variety of methods for
illustrations. Moreover, medical students perceived pathology
lectures on YouTube as more attractive, informative, and
interesting, and they enhanced the quality of pathology learning,
which is consistent with many previous studies [4,5,13-17].
This indicates the importance of the available online platforms
including YouTube as a supplementary educational tool.
However, it should be noted that, although YouTube can offer
educational value, it should not be solely relied upon for
pathology learning, passing pathology exams, and obtaining
the needed information for the curricula, as supported by many
students in our study and a previous study on embryology and
histology [13] that found that 34.2% and 25% of students were
hesitant to use YouTube to learn embryology and histology,
respectively. This suggests that labeled images, true

histopathological slides, and virtual microscopy are preferred
over videos.

Moreover, although the recorded material (lectures or videos)
provided by the faculty of medicine at their universities was the
least often mentioned source of information (198/699, 28.3%),
students who relied only on this material stilled received very
good and good scores. This suggests that pathology educators
could benefit from creating their own YouTube channels and
incorporating them into their face-to-face lectures, as this
approach has been found to improve the learning process [5,23].

It is worth noting that YouTube videos are of variable quality
and are, accordingly, of varying educational value, which might
be challenging and time-consuming for students, as indicated
in our study and another corresponding study about anatomy
[5]. Students were confused regarding which content to rely on
when using YouTube for learning, and the available
content-related material or course did not correspond with their
learning phase, despite achieving good or very good scores. On
the other hand, most of the students who claimed that they were
not confused when selecting the appropriate pathologic
information achieved a score higher than 70%. As explored in
our study, this could necessitate the help of instructors by using
some YouTube videos in their lectures, guiding the students on
the relevant pathology content to follow on YouTube, and
providing them with suggested links that meet the course
objectives and match the student’s level of knowledge.

Overall, this study adds to the existing literature on the potential
use of YouTube as an effective supplementary pathology
learning tool. It also emphasizes the importance of using a
variety of methods and sources to ensure comprehensive
education in pathology.

Strengths, Limitations, and Future Directions

Recommendations
In light of this, pathology educators at Jordanian universities
may consider the potential benefits of using YouTube as an
educational tool. This could be achieved by providing their
students with educationally effective pathology channels while
also admitting the possible limitations and drawbacks of this
approach.

Moreover, pathology educators could consider the creation of
a pathology YouTube channel for Jordanian universities that
prompt discussion and sharing of information while ensuring
students’ privacy and academic integrity.

Limitations
Although this study has provided explorative information about
the use of YouTube to learn pathology, it has some limitations.
First, the questionnaire was general and did not include
questions that evaluated students’ satisfaction with specific
YouTube channels that are frequently used by the students.
Future research could consider using a mixed methods approach
that includes both self-reported data and objective measures to
investigate this issue in addition to investigating the usefulness
of creating new YouTube channels for Jordanian universities.
Second, although the study included an adequate sample size,
generalization of the results must not be easily assumed, since
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some universities had much greater participation than others
(nearly 50% of the participants were from Yarmouk University),
and some groups had higher participation rates (second-year
students). Future studies could consider recruiting students with
near equal proportion from different universities at different
levels of medical study. Third, this study only focused on the
use of YouTube as a supplementary learning tool, and other
aspects such as the videos’ quality, level of engagement, or
learning preferences of the students were not investigated. Future
research could explore these factors to provide a more
comprehensive understanding of the use of YouTube as a
learning tool. Fourth, since we conducted our study amid the
COVID-19 era, not considering the effect of the COVID-19
pandemic on students' education is considered another limitation
of this study. Therefore, we recommend other investigators
study the effect of COVID-19 lockdowns on the online learning
process in general and using YouTube channels in particular.

Last, this study did not address any limitations pertaining to
copyright laws or other ethical issues associated with using
open-source content on YouTube. Future studies could also
consider addressing these ethical considerations to ensure that
utilizing YouTube as a resource for learning is legally and
ethically sound.

Conclusion
The results of this study suggest that YouTube may play a role
in enhancing pathology learning, and aiding in understanding,
memorization, recalling information, and obtaining higher
scores. Many medical students in Jordan have positive attitudes
toward using YouTube as a supplementary pathology learning
tool. Based on this, it is recommended that pathology instructors
should explore the use of YouTube and other emerging
educational tools as a potential supplementary learning resource.
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