
ABSTRACT
The impact of student-generated videos on students’ learning and understanding of specific topics has not been fully 
examined. Therefore, this study aimed to evaluate the effectiveness of student-generated videos as an educational 
collaborative learning tool on a group of students’ self-reported perceptions and satisfaction levels in a preclinical dental 
course. Third-year students enrolled in a biomaterials course—having already taken their prerequisites—participated in 
this study. They were each asked to produce an educational video on one of the many subjects in their dental course 
materials. Three years later, these students’ perceptions were assessed with a 26-item, self-administered questionnaire. 
Data were analyzed using the Statistical Package for the Social Sciences (SPSS). The response rate in this study was 
85.7%. The students believed that preparing the video scripts motivated them to read about the topics (52.5%) and to 
work with a team (55%). Education, Approximately 73% of the students agreed that preparing the videos enhanced their 
understanding of dental materials and their applications in both the lab and the clinic. About 76% of the participants 
learned that the video medium can be a powerful communication tool. In addition, the videos improved their understanding 
of teamwork, as well as their communication, problem-solving, and organizational skills. These videos also improved 
their responsibility and professional behavior toward their dental teams. Almost all of the students perceived the student-
generated video as a contemporary, essential educational tool that enhances student collaborative learning and problem 
solving, promotes mastery of learning, clarifies various topics, and provides authentic learning opportunities.

KEY WORDS: education, videos, learning, thinking, dental, GPA, communication.

INTRODUCTION

Lectures have been widely criticized as a learning strategy 
because they are often associated with frustration, 
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lethargy, or somnolence (McLaughlin and Mandin, 2001). 
In health professions education, one of the roles of 
educators is to continuously endorse students’ abilities to 
practically apply theoretical lessons. During the transition 
from the preclinical to the clinical phases, a “theory 
practice gap” may occur due to a lack of linking classroom 
learning to clinical application (Baxter, 2007). Applying 
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knowledge in practical situations is essential in preparing 
proficient, skillful practitioners (Mahmoud, 2014).

Thus, educators are challenged to integrate new teaching 
methods, adapting their approaches to enrich the 
educational process and satisfy the varying learning 
needs of their students (Logan, 2012).  Pre-recorded videos 
developed by the course director and student-submitted 
videos were among the methods recently adopted as a 
hybrid format that would allow for the development of 
the fine psychomotor skills necessary in dental hygiene 
during COVID-19 crisis (Horne et al., 2021). Dentistry 
is considered a challenging profession since students 
must acquire complex cognitive and practical skills and 
be able to apply these to clinical situations. Beyond 
this, dental students must continuously improve their 
clinical judgment and practical skills through ongoing 
education—including lectures, conferences, and reading 
assignments—to become competent dental practitioners 
(Reissmann et al., 2015).

In a recent study, learning dental treatment procedures 
through e-learning on a smartphone was found to be 
more effective in developing participants’ understanding 
of dental treatment procedures and four-handed 
techniques (Takenouchi et al., 2020).There are many 
difficulties facing dental students in getting a clear view 
of the operating field during clinical demonstrations. 
These include limited operating spaces, the small sizes 
of oral cavities, and the precise detailed nature of dental 
procedures. However, these difficulties can be overcome 
by using video-based learning (Fakhry et al., 2007). To this 
end, videos can present knowledge in a clear, structured 
way, producing better understanding of concepts that 
are hard to describe through text. In addition, using 
videos in healthcare is a better way to learn clinical and 
procedural skills, as well as problem-solving (Gao et al., 
2015). More recently videos were reported to be more 
effective in understanding the pharmacology concepts 
as measured by the students’ performance in exams 
(Sumanasekera et al., 2020). Both medical and dental 
instructors have had to overcome certain limitations 
to meet educational needs, including educational staff 
and instructor shortages, increasing class sizes, fewer 
patients, and treatment complexities (Walker et al., 2008). 
Video learning could be useful in helping medical and 
dental instructors by helping to promote self-directed 
learning, in which students could view previously 
recorded clinical procedures before directly performing 
them on patients (Amer et al., 2011). 

For instance, the undergraduate Chinese dental students 
at the University of Hong Kong considered videos to be 
essential learning tools because they can access them 
whenever they need, they can easily control the videos’ 
functions, and they can use these videos in certain 
situations missing from textbooks or lectures (Botelho 
et al., 2019). Crean et al. (2001) described how videos 
generated by university students can be used as one type 
of learning tool (Crean, 2001). Among the previously 
reported benefits of using these videos as learning 
tools, they are enhancing learners’ motivations and 

engagement in the learning process. In addition, they 
are strengthening students’ abilities to communicate 
effectively and collaboratively with their colleagues 
(Hanan Omar and Khan, Ajuwon et al., 2016, Shewbridge 
and Berge, 2004). From the perspectives of the students, 
they preferred watching video to using conventional 
learning methods. The application of the enhanced video 
demonstration resulted in a better theoretical knowledge 
retention but not practical performance. (Abd-Shukor 
et al., 2020).

Video-based learning is a popular tool, although its 
production requires significant time and other resources 
(Basu Roy and McMahon, 2012). Limited studies have 
examined the impact of the use of student-generated 
videos on students’ understanding of the applicable 
aspects of the preclinical dental courses. Therefore, 
the aim of this study was to assess dental students’ 
perceptions and learning experiences, as well as the long-
term effects of student-generated videos as educational, 
collaborative learning tools during a preclinical dental 
course.

MATERIAL AND METHODS

Ethical Approval: This interventional study was 
conducted at the Faculty of Dentistry at King Abdulaziz 
University between September 2015 and 2019. The study 
was approved by the Research Ethics Committee at King 
Abdulaziz University, Faculty of Dentistry.

Study Design: A total of 189 third-year dental students 
(94 female, 68 male) were enrolled in this study after 
taking their prerequisite classes for the preclinical 
biomaterials course. After finishing the required lectures, 
video development was taught to the students as a 
learning activity. The students were first divided into 
eight groups. Each group were assigned to create and 
produce a video on a specific assigned topic of the 
dental material, and each group was to explain their 
topic’s composition, properties, uses, advantages, and 
disadvantages. In addition, they were to demonstrate how 
to use their subject in the dental clinic or lab. Beyond 
this, each group had a faculty advisor with experience 
lecturing on the same or a related topic. Finally, students 
were given three weeks to prepare their videos.

After producing their videos, students were requested 
to upload their videos on YouTube and to present 
them to their classmates in their biomaterials sessions. 
Meanwhile, a special committee of eight faculty members 
in different specialties evaluated the videos according 
to a given rubric and gave feedback to the students.
Finally, the students presented their movies to all of the 
faculty members on a special “Biomaterials movie day.” 
Next, the students were evaluated by two independent 
committees, which included eight faculty members from 
eight different departments. The committees evaluated 
the content and preparation of the videos, as well as the 
students’ presentation skills, using a structured rubric 
prepared for this purpose. After this, they gave the 
students feedback on their performances. Finalists from 
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both committees were declared, and the winners were 
awarded certificates of recognition.

Three years later, in the same students’ final year 
of dental school, the students’ perceptions of their 
learning experiences during the video creation and 
their satisfaction with its impact on their skills and 
knowledge throughout the program were assessed 
through a questionnaire. This 26-item, self-administered 
questionnaire was constructed and validated (Cronbach’s 
alpha 0.951). This questionnaire was distributed 
anonymously to all the students who participated in the 
creation of the videos (n = 189).The results were analyzed 
by using the Statistical Package for the Social Sciences 
(SPSS), Version 16. The correlation between the rank 
variables was assessed using Kendall’s test. At last, the 
percentages were compared for significance using the 
qi-square test. P values less than 0.05 were considered 
significant.

RESULTS AND DISCUSSION

The response rate to this study (162 out of 189 students). 
It was observed that 58% of the students who participated 
in this study were female, and more than 70% of the 
participants were between 24 and 25 years. Fifty percent 
of the students had a GPA between 4 and 4.5 (on a scale 
from 0 to 5). Regarding the time it took the students to 
create the videos, approximately 54% of the students 
took more than one week to complete their videos, 
whereas about 40% of them needed only one week, as 
shown in Table 1.

They added that preparing the scripts made them read 
more on their topics (52.5%), which enhanced their 
understanding of these topics (52.5%) and encouraged 
them to work in teams (55%). Beyond this, there was no 
significant difference in students’ satisfaction with their 
benefits from the video preparation process, as shown in  
Figure 1.

VARIABLE	 NUMBER	 PERCENTAGE

AGE
-	 22-<23	 3	 1.9
-	 23-<24	 40	 24.7
-	 24-<25	 115	 71
-	 25-<26	 4	 2.5
GENDER
-	M ALE	 68	 42
-	F EMALE	 94	 58
GPA
-	 <3	 2	 1.2
-	 3-3.5	 7	 4.3
-	 3.5-4	 61	 37.7
-	 4-4.5	 81	 50
-	 4.5-5	 11	 6.8
HOW LONG DOES IT TAKE TO PERFORM THE VIDEO
-	L ESS THAN A WEEK	 10	 6.2
-	 A WEEK	 65	 40.1
-	MOR E THAN A WEEK	 87	 53.7

Table 1. Demographics of the participants

As for the students’ video preparation processes, 
approximately 55% of them believed that access to 
the information in their video was easy to attain. 

Figure 1: Students perception regarding the process of 
video preparation.

The issue that most satisfied the students concerning the 
videos was that the latter were organized in such a way 
that it was easy to search and review information for 
each instrument (72.9%). Furthermore, approximately 
67% were satisfied with the design of their videos and 
60% with the look, with no significant difference in 
students’ satisfaction with any of the video parameters, 
as shown in Figure (2).

Figure 2: Students’ level of satisfaction with their dental 
material videos

Overall, the students’ were satisfied with their video-
based learning experience. In fact, a considerable 
percentage of the students thought that video creation 
improved their language and communication (69.8%), 
organizational (60.5%), problem-solving (55.5%), and 
project management skills (54.9%). However, there was 
no significant difference between these skills, as shown 
in Figure (3).

Among the benefits reported by the students about 
watching videos were that they improved their 
understanding of the composition of dental material 
(72.8%), the properties of this material (71%) and the 
safety precautions in their preclinical labs (63.6%). On 
the other hand, no significant difference was found 
between these benefits, as shown in Figure (4). Similarly, 
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there was no significant correlation between the GPAs 
and overall satisfaction of the students who generated 
the videos (r = 0.056, p = 0.43) or their willingness to 
participate in a similar activity in the future (r = 0.042, 
p = 0.55), as shown in Table (2).

accomplish this aim, these students need particular 
training on procedures and demonstrations in hands-
on sessions (Wong et al., 2019a). E-learning has been 
reported to effectively support medical and clinical 
education, as people learn efficiently through multimedia, 
which is thus significant in medical education (Jang and 
Kim, 2014).

Transferring practical skills during teaching sessions 
could be enhanced by using visual aids, including images 
and audio recordings. Current evidences suggest that the 
use of videos in teaching practical skills and techniques 
has many benefits in pedagogy. It has been reported that 
videos attract attention and involve students in practicing 
necessary skills, as such teaching methods allow them to 
communicate facts and demonstrate procedures (Wong 
et al., 2019a). On the other hand, a recent study was 
conducted to investigate the effectiveness of an in-class 
and on-demand enhanced video to support learning 
on removable partial dentures in terms of knowledge 
acquisition, perception and clinical skill performance. 
They reported that enhanced video demonstration 
improved the students’ short-term knowledge acquisition 
compared to the non-enhanced group. The practical 
performance did not differ between the two groups. The 
students were more likely accept the enhanced video as a 
replacement of the existing teaching method rather than 
a teaching supplement (Abd-Shukor et al., 2020)

In this study, a large percentage of the participants 
reported that student-created videos enhanced their 
understanding of the topics of the biomaterials 
course—e.g., the composition and properties of dental 
materials, as well as the safety precautions required 
in the preclinical lab. These findings were in line with 
those of (Wong et al., 2019a). They reported that the 
content provided through visual aids could establish a 
connection between handling and recalling of knowledge 
by controlling functionality.

In this way, students can review components of complex 
techniques to achieve better processing of clinical 
procedures. In addition, this format motivates students, 
stimulating deep learning and improving the learning 
process in general. Their study reported that using 
videos to supplement traditional class instruction could 
help students develop cognitive skills, enhancing their 
performance and increasing the knowledge they retained 
(Cooper and Higgins, 2015, Wong et al., 2019b). This was 
evident in this study as well.

Figure 3: Students’ perception about skills developed 
during participation in video creation.

Figure 4: Students’ perception about benefits of watching 
videos.

Approximately 33% of the students participating in the 
video creation activity thought it was worthwhile, and 
47% of them noted that they would like to participate in 
video creation again and would recommend this activity 
to other students in the future. Moreover, a significantly 
(p < 0.05) higher percent, 76%, of the participants learned 
that the video medium can be a powerful communication 
tool, as shown in Figure (5).

Transferring practical skills obtained through didactic 
sessions into clinical practice is considered a challenging 
process for undergraduate dental students. In order to 

	 Overall, this activity		  I would like to participate
	 was worthwhile.		  in this type of activity again
	 Correlation	 P value	 Correlation coefficient	 P value

GPA	 0.056	 0.43	 0.042	 0.55

Table 2. Correlation between GPA and overall satisfaction with the video creation
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Confirming this conclusion, the fourth- and fifth-year 
dental students reported that video learning materials 
allowed them to clarify knowledge, improve cognitive 
thinking, and enhance revisions of theoretical concepts 
and clinical skills (Botelho et al., 2019). On the same note, 
such videos supply audiovisual stimuli and can enhance 
different teaching conceptions (Farooq and Al-Jandan, 
2015). Therefore, using video has been endorsed in dental 
education (Kalwitzki et al., 2011). In a recent study, using 
instructional video showing the light-curing technique 
was comparable to individual verbal instruction and an 
effective tool for teaching the light-curing technique 
per the students’ ability to deliver sufficient amounts of 
irradiance and radiant exposure to simulated cavities 
(Al-Zain and Al-Osaimi, 2021).

Figure 5: Students’ perception about the general aspects 
of learning through video generation. *Significant 
(p<0.05).

In the dental field, video education has shown numerous 
benefits in both teaching and training (Edrees et al., 
2015). Although using videos to deliver content has 
been practiced for many years, videos have yet to be 
implemented in all dental schools. In a previous study, 
communication and treatment procedures were among 
the aspects perceived as beneficial by dental students at 
Karolinska Dental Institute in Stockholm, Sweden, after 
patient demonstration videos were given in predoctoral 
endodontic education (Edrees et al., 2015). These findings 
were in agreement with this study. The students reported 
a positive experience with the video creation because it 
enhanced their language, communication, organizational, 
problem-solving, and project management skills and 
required them to work in a team.

Such reactions were consistent with another study, which 
found that the student-generated video activity was used 
to introduce an early appreciation of the clinical role 
and responsibilities of a dentist in the dental program 
(Haron et al., 2012). In addition, it increased students’ 
autonomy, promoted active learning, and provided the 
opportunity for group learning, as well as language 
development (Haron et al., 2012). A recent Saudi study 
was performed to evaluate using videos, either watched 
or student-generated, for teaching stronger interpersonal 
communication skills to dental students. They found 
that using videos in teaching communication skills was 
effective and added that producing videos had more 

benefits than simply watching videos (Al-Khalifa and 
Gaffar, 2021).

Although the dental students reported in more than 
one study that they preferred video-based teaching to 
traditional teaching, there have been mixed findings on 
the effect of video-based teaching on students’ grades 
and performance (Chi et al., 2014, Kyaw et al., 2019). In a 
previous study, video cases used by dental students in an 
introductory public health dentistry course were reported 
to be associated with significantly higher mean scores 
and were effective in helping students achieve cognitive 
and affective objectives, in contrast with paper cases 
(Chi et al., 2014). On the other hand, the meta-analysis 
conducted by Kyaw et al. (Kyaw et al., 2019) revealed 
that there was no statistically significant difference in 
post-intervention skills scores between digital education 
and traditional learning.

In addition, it was concluded that there were no 
statistically significant differences in post-intervention 
skills or knowledge scores between the blended 
traditional and online or offline digital education and 
traditional learning alone (Kyaw et al., 2019). These 
studies supported the findings of this study, as there was 
no significant correlation here between the academic 
performance scores of the students and their overall 
satisfaction with the generated videos.

The students were asked to upload their videos on 
YouTube, which is one of the most popular media services 
and is available to anyone with internet access. The 
use of YouTube in dental education has been shown to 
sometimes play a complementary role in dental teaching, 
but it should not be used without validated instructional 
material (Aldallal et al., 2019). Students independently 
wrote the scripts and directed their videos, and most of the 
videos were of acceptable quality.YouTube can be used 
as a tool to supplement dental education due to its easy 
accessibility. It provides many sources of information 
that can be used by those working in the dental field or 
preparing to instruct dental students (Mukhopadhyay and 
Suryadevara, 2014). One unexpected finding in this study 
was that students weren’t interested in participating 
again in this kind of activity, which could be due to the 
condensed content of the third-year dental curriculum, 
which gave them little availability.

Recall bias given the three-year lag between when 
the students participated in the video creation and 
when the students were surveyed could be one of the 
limitations of this study. Among the limitations as well, 
was the inability to measure the students’ retention of 
knowledge and applications of skills learned from the 
student-generated videos. Therefore, there is a need for 
further research assessing the long-term efficiency of 
these videos in the areas of knowledge or skills retention. 
Another limitation was the activity evaluation, which 
was based mainly on students’ perceptions. Thus, more 
thorough evaluation of students’ performance should 
be considered.
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CONCLUSION

To summarize, the results of this study showed that 
almost all students positively perceived the video-
based learning and teaching. More specifically, they 
perceived the student-generated videos as relevant, vital 
educational tools that enhance student collaborative 
learning, promote mastery of learning, and increase 
understanding of topics in the field. Students’ own video 
recording can be used for further research discussion and 
stimulate critical thinking.
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