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ةبصختاودأيهةلقنتملاةددعتملاطئاسولاتاصنمنإ:ثحبلافادهأ
ضعبترهظأدقف،كلذعمو.ىوتحملاةكراشملتاكرشلاودارفلأااهمدختسي
نمضرغلا.ةيميلعتتاودأكةلقنتملاةددعتملاطئاسولاتاصنمةيلعافتاساردلا
تاراهمنيسحتيفةلقنتملاةددعتملاطئاسولاتاصنمةيلعافمييقتوهةساردلاهذه
بلاطلاتاظحلامانلجس،كلذىلإةفاضلإاب.نانسلأابطلةيساسلأاصيخشتلا
.نانسلأابطجهانميفةلقنتملاةددعتملاطئاسولاتاصنممادختسالوح

بطبلاطنم٨٩ىلعةيعوطلاةيلخادتلاةساردلاهذهيف:ثحبلاقرط
تاصنمللاخنمةدئارةيميلعتتادحوانأشنأ.ةريخلأاتاونسلايفنانسلأا
انمق.نانسلأاصيخشتميلعتلمارغتسناصصقىمستةلقنتملاةددعتملاطئاسولا
بطبلاطلتيطعأيتلاةيصيخشتلاتارابتخلااللاخنمتادحولاةيلعافمييقتب
.جرختلانمنيبيرقلانانسلأا

٪٤٩نمةيصيخشتلاتارابتخلااتاجرديفةريبكةدايزبلاطلارهظأ:جئاتنلا
،كلذىلعةولاع.ةلقنتملاةددعتملاطئاسولاتاصنممادختسادعب٪٧٣ىلإ
ةيبلاغنأىلإةلقنتملاةددعتملاطئاسولاتاصنمىلعبلاطلاتاقيلعتتراشأ
.ةعتمموةلهساهنأاودجوبلاطلا

دقةلقنتملاةددعتملاطئاسولاتاصنمنأانتساردتانايبرهظت:تاجاتنتسلاا
نأنكميونانسلألةيساسلأاصيخشتلاتاراهمىلعبيردتلانيسحتلمدختست
تاصنمتادحولنكمي،كلذىلعةولاع.ةدعاسمةيميلعتةادأةباثمبنوكت
نوكيثيحةيمانلانادلبلايفينهملاميلعتلايرثتنأةلقنتملاةددعتملاطئاسولا
.ادودحمةيميلعتلادراوملاىلإلوصولا

طئاسولاتاصنم؛يملاع؛لعفلادودر؛نانسلأابطميلعت:ةيحاتفملاتاملكلا
.يعامتجلاالصاوتلالئاسو؛ةلقنتملاةددعتملا
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Abstract

Objective: Mobile Multimedia Platforms (MMPs) are

prolific tools that can be used by individuals and corpo-

rations to share content. However, few studies have

shown the effectiveness of MMPs as educational tools.

Through this study, we aimed to evaluate the effective-

ness of MMPs in improving basic dental diagnostic skills.

In addition, we captured student feedback on the use of

MMPs in a dental curriculum.

Method: In this voluntary interventional study on 89

senior dental students, we created pilot learning modules

through an MMP called Instagram Stories to teach

dental diagnosis. We evaluated the efficacy of the mod-

ules through diagnostic tests that were given to dental

students who were close to graduating.

Results: The students showed a significant increase in

diagnostic test scores from 49% to 73% (p < 0.05) after

the use of an MMP. Furthermore, the students’ feedback

on the MMP indicated that most students found it easy

and enjoyable to use.

Conclusion: Our study data show that MMPs may be

used to improve training in basic dental diagnostic skills

and can serve as an adjunct teaching tool. Moreover,

MMP modules can potentially enrich professional edu-

cation in developing countries where access to educa-

tional resources is limited.

Keywords: Dental education; Feedback; Global; Mobile

multimedia platforms; Social media
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Introduction

Dental schools in many developing countries have limited

educational resources and lack opportunities for chair-side
teaching. Faculty at the School of Dentistry at Muhimbili
University in Tanzania noted that shortages in teaching re-

sources limited students’ ability to learn didactic material
and affected their performance in clinical exercises and pa-
tient care.1 Dental students at the University of the Western
Cape, South Africa, did not have much training in a clinical

setting before becoming dentists themselves.2 Consequently,
many of these countries are finding ways to upgrade their
dental education systems.3 A study conducted in Vietnam

showed that, after a three-hour global teaching initiative,
students improved their surgical skills significantly.4

Furthermore, there is a growing interest in helping dental

students in developing countries improve their professional
training. A study conducted with dental students in the US
and Bulgaria showed that most students agreed that dental
schools should have a moral obligation to improve oral

health care worldwide.5

Much of dental diagnosis, which constitutes a significant
portion of dental education, requires practice and experi-

ence to perfect, which is difficult given the time constraints
in dental schools.6 Traditionally, dental radiology is taught
through lectures, which can be costly and time-consuming.7

Moreover, the diagnosis of dental caries and pathology is
highly visual by nature; therefore, teaching dental
diagnostics in lecture format may not be effective for

some learners. Experienced clinicians have the advantage
of having seen thousands of radiographs and clinical
cases.8 Increasing the exposure of students to
radiographic and clinical images may help improve their

diagnostic skills.
In recent years, there has been a proliferation of blended

education or the combination of traditional lectures with

online instruction.6 Online platforms can not only provide a
new medium for delivering information but also motivate
learning and create opportunities to make lecture materials

more available and interactive. The use of mobile
multimedia platforms (MMPs) may particularly help
supplement learning from traditional lectures and equip

students with the skills necessary to improve diagnostics.
Mobile multimedia platforms (MMPs) are currently used
by individuals and corporations to share user-generated
content or serve as visual marketing tools. MMPs such as

Instagram, Facebook, and Snapchat are used to consume
social media content and have recently found a niche in
delivering educational information. The generation born

after the 1990s is particularly proficient in the use of these
platforms and is exposed to extensive content from peers and
companies.9 The increased use of MMPs for educational

purposes, coupled with their popularity among the current
generation of students, creates opportunities for MMPs to
serve as an alternative method of teaching.

There is minimal literature on the use of MMPs as an

educational tool in health care professions, let alone in
dentistry. More specifically, there is a gap in the literature in
studies exploring the usefulness of MMPs in teaching dental

diagnosis. However, the few studies that do examine MMPs
as an educational tool may have implications for the use of
social media in dental education. A 2018 study showed that,
at a joint ADEE/ADEA workshop in London, social media

were useful in training faculty to teach more effectively.10

Another study showed that there was significant self-
assessed progress in MEDP skills after Facebook was used

as the teaching medium for a course taken by Syrian dental
students on medical emergencies in dental practice
(MEDP).11 Student perceptions of the use of social media in

education have also been largely positive. A 2018 study
showed that most medical students preferred to use social
media to learn pathology.12 Another study conducted with
dental students in central India showed that most students

believed that they could benefit from incorporating social
media into their professional course studies.13 Twitter was
used in an oral radiology course, and a study showed that

students perceived the use of Twitter as helpful in
increasing exposure to radiographic examples and access to
the instructor.14 Further, a study showed that most

students perceived the use of social mediadFacebook,
WhatsApp, and Instagramdadvantageous in learning
infection prevention and control methods because the
platforms were easily accessible, allowed information to be

obtained quickly, and included images that enabled
effective assimilation of information.15 Another study
detailed how the highly visual nature of Instagram was

particularly well-suited to teaching surgical content.16

Currently, there has been a decline in the use of Twitter
and Facebook but a notable increase in the use of

Instagram among students.17 Approximately 90% of
Instagram’s over 150 million users are aged 35 years or
younger.18 Among students using Instagram, 82.8% were

using social media for educational purposes.12 In addition,
more dental educators are starting to post online
educational content on Instagram. In a study, Instagram
accounts were audited, and 80 accounts were found to have

a focus on medical and dental anatomy; these accounts had
numbers of followers ranging from 513 to 2.1 million.18

Based on research that has shown positive responses from

students regarding social media use in dental curricula and
increasing preference among students for platforms like
Instagram, there appears to be an opportunity to explore

the benefits and limitations of Instagram as a learning tool
in teaching dental diagnostics. By creating dental learning
modules that can be presented on an MMP, we may be

able to connect students more efficiently to high-quality ed-
ucation at lower costs. This study may be useful in creating
an inexpensive tool that educational institutions in devel-
oping countries can use to improve their dental curricula.

Incorporating learning modules into a social media platform
may help improve professional education in developing
countries where access to educational resources is limited. In

this study, we aim to evaluate whether MMPs can be used as
an effective teaching tool for dental education.

Materials and Methods

This study was a voluntary interventional trial composed
of senior dental students at Hué̂ University of Medicine and

Pharmacy. Students were given the option to participate in
the study. All students received a brochure explaining the
details of the study translated into Vietnamese (Appendix 1).



Figure 1: Sample slides from an MMP learning module: (a) a

typical slide from one of the five Instagram Stories modules, (b) a

radiographic image with an arrow pointing to the anatomic

landmark of note and a label identifying the landmark in both

English and Vietnamese.
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Students implied consent if they decided to participate in the
study.

The MMP used to incorporate dental diagnostic learning
modules was Instagram Stories. Five Instagram Stories
modules were created based on the following topics: dental

anatomy, caries diagnosis, periodontics, endodontics, and
oral radiology.12 These topics were chosen because they
covered the breadth of what is generally taught to

predoctoral dental students to prepare them for clinical
practice.19 Initially, Keynote�, a presentation software
application, was used to draft the learning modules. The
slides were mostly visual, with minimal text, and were

consistent with the basic dental curriculum taught at the
predoctoral level in dental schools in the US.19 The images
were taken from online open-access sources as well as lec-

ture material from Harvard School of Dental Medicine. All
slides were translated into Vietnamese by a translation ser-
vice. The slides were subsequently uploaded as modules on

Instagram Stories (Figure 1).20 After the modules were
published on Instagram, students were granted access to
them and instructed to study the MMP modules. They
could use the learning modules as many times as they liked

and at any time during a four-day period on a mobile
phone or internet-connected computer. A period duration of
four days was chosen to give students enough time to study

280 slides when students would have otherwise attended a
lecture consisting of about 70 slides each day. With this
amount of exposure, it was thought that students would

learn at the same pace as in a traditional lecture setting.
While working through the modules, students had two

options. First, they could allow the story to run on its own.

This resulted in each slide’s image being displayed for 7 s
before automatically advancing to the next, but the pro-
gression could be paused by the student at any time
(Figure 1b). If a student selected this option, it would take

approximately 30 min to view all the story content.
Second, by clicking or touching the screen, students could
advance the story before seven seconds had passed or skip

slides that they were already familiar with, allowing them
to control the content exposure rate.

The participating students were assigned random identi-

fication numbers used to label submitted documents. All
data collected remained anonymous. Initially, students
answered a baseline 35-question test on dental diagnosis and

filled out a validated learning style questionnaire, as shown
in Appendix 2. The students were given the examination in a
lecture hall via an overhead projector. There was one
question per slide, and the projector automatically

advanced after 20 s. Students recorded their answers on a
sheet of paper with their unique identification number.
Once completed, the answer sheets and the learning style

questionnaire were collected by the student representative
and placed in an envelope.

After students finished taking the baseline test, the

Instagram account name was displayed, granting students
access to the MMP modules. This allowed students to view
the account on their mobile devices and study the modules of
the Instagram story. Four days later, students’ diagnostic

skills were tested (35 questions) using a test like the one used
to determine the baseline. The test included the same images
as the baseline, but they were presented in a different order

with shuffled answers. Further, students filled out a feedback
survey on how they felt about using the modules. The survey
questions focused on student perception of learning through

an MMP, student preferences for its implementation in the
curriculum, and students’ internet use and access prior to the
study. Moreover, students reported on their prior use of

mobile technology to facilitate their dental training
(Appendix 3). The datasets, including students’ test scores,
learning style indexes, and session feedback, were entered

into a Numbers� (Version 5.3) spreadsheet. The data were
sorted using the students’ unique identification numbers
and analysed using Numbers�. One-tailed paired t-tests
were used to compare the differences between sample sets.

The statistical significance was set at a p-value of <0.05.

Results

There were 106 students who elected to join the study. Of
this set, 17 students chose to drop out or were unable to

complete all the exercises. Students who did not complete
both tests were excluded from the analysis. The final number
of students whose data were used for the analysis was 89.

Access and use of technology amongst dental students at
Huế University of Medicine and Pharmacy before the study

Figure 1 shows a typical content slide from an MMP

module. All 89 dental students who participated fully in the
study reported that they owned a device that supported
MMPs. Figure 2 shows that most students had access to

laptops or computers (89%), and almost all owned either an
iOS or Android-type smartphone (98%). Students primarily
used Facebook and Instagram MMPs, and these platforms

were usedmainly for chatting with friends and sharing photos
and videos. Eighty-two percent of the students were already
using MMP technology for educational purposes, and most
students used technology for 3 to 6 h a day. One student pri-

marily accessed the internet while at school, whereas the rest



Figure 2: Pre-trial surveyed use of MMP technology: (a) shows the

devices students had for accessing MMPs. Facebook and Insta-

gram were used the most by students (b) to view pictures and

videos, chat with friends, and learn for educational purposes (c).

Most students spent 3e6 h a day using technology (d). Before the

study, most students used Instagram at least once a day, and only

10% reported never having used it (e).

Table 2: Duration of reported time spent usingMMP and effect

on score change. The greatest score change was in the 15e30-

minute group, and most students used the modules for fewer

than 15 min.

Approximately how long did n Score change
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of the cohort reported that they primarily accessed it at home.
All students checked social media at least once a day, with
93% checking multiple times a day and 7% checking once a
day. Figure 2 also shows the amount of pre-trial Instagram
Table 1: Students’ diagnostic test scores before and after

exposure to an MMP.

Baseline score After MMP t-test n

49% 73% <0.001 89
use reported by students. Forty percent of students used
Instagram once a day (40%), while 10% reported never

having used the platform before the study.

Effect of the intervention

After students were exposed to the MMP teaching mod-
ules, their diagnostic test scores increased significantly
(p < 0.05) (Table 1). Those who reported using the modules

for 15e30 min showed the greatest improvement in their
diagnostic test scores (16%) (Table 2).

Use of MMP modules

The duration and frequency with which students accessed
theMMPmodules over the four-day period varied (Figure 3).
Most accessed the MMP more than three times. A quarter of

the students did not access it at all, another quarter accessed
the MMP a single time, and half accessed the modules at
least two times. Half of the students used the modules for

15 min, and over a third used them for more than 15 min.

Feedback on MMPs

The students overwhelmingly agreed that the Instagram
Stories platform was easy to access and use for studying
(Figure 3). Sixty-seven percent of the students preferred us-

ing the Instagram modules to traditional lectures to learn
about oral diagnostics. Ninety-two percent of students
wanted more of their dental curriculum to be taught using
social media. All the students in the study wanted some social

media incorporated into their dental curriculum.

Effect of MMPs on diagnostic skills

Table 3 shows how various learning styles may affect how
well students can learn oral diagnostics from Instagram
modules. We sorted score changes based on the learning

styles of the 86 students who took the learning style survey.
Those who identified themselves as moderate or strong
visual learners had the greatest score change, with a 23%

increase, whereas those who identified themselves as
moderate or strong sequential learners had the lowest score
change at 17% (not statistically significant).
you spend using the

Instagram modules?

None 10 6.1

0e15 min 46 8.7

15e30 min 18 16.3

1e2 h 11 9.8

2e4 h 2 7.0

9þ h 1 8.0



Figure 3: Student feedback on MMP use: most students spent 15 min on the modules (a) and accessed them more than three times (b). All

students wanted at least 25% of their curriculum to be MMP-based, (c) most students found the modules easy to access (d) and study, (e)

and most wanted more MMP lessons in the curriculum (f) and preferred them to traditional lectures (g).

Table 3: The effect of dental students’ learning styles on diagnostic skill improvement via an MMP. The improvement percentage was

the final test score minus the baseline test score. The improvement percentages were sorted by learning styles (if moderate or strong)

from the Felder and Silverman ‘index of learning styles’ questionnaire.

Learning style Activist Reflective Sensing Intuitive Visual Verbal Sequential Global

Improvement percentage 7.21 6.43 7.91 Na 8.19 6.33 6.00 6.43

N 19 14 47 0 58 3 8 14

Source: Franzoni, A.L., Assar, S., Defude, B., & Rojas, J. Student Learning Styles Adaptation Method Based on Teaching Strategies and

Electronic Media. In the 2008 Eighth IEEE International Conference on Advanced Learning Technologies 778e782 (2008).
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Discussion

The use of technology in teaching is becoming more

widespread. For example, more university students are
choosing to purchase e-textbooks on their mobile devices
instead of buying physical textbooks without detriment to
their grades or cognitive learning.21 Digital teaching

applications are being built on new concepts such as
virtual reality, augmented reality, and gamification.22

Instant messaging (IM) is increasingly being incorporated
into educational settings, primarily as a communication
tool.23 A study of first-year biomedical science students
found that those who used Twitter as a means to

communicate with staff and peers concerning course con-
tent received significantly higher semester grades than
those who did not.24 This study was conducted to explore

the use of an MMP to learn oral diagnostics and provide
an overview of students’ perceptions regarding the
desirability of incorporating an MMP into the dental

curriculum.
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In this study, four results should be noted: 1) most stu-
dents had positive score changes on the tests administered

after learning oral diagnostics through an MMP; 2) most
students preferred learning oral diagnostics through Insta-
gram modules compared to traditional lectures and wanted

more of the dental curriculum to be taught using social me-
dia; 3) most students found accessing and studying the
Instagram modules easy; and 4) students who had a visual

learning style tended to experience the greatest score change,
but all students experienced a positive score change regard-
less of their learning style. There was a general improvement
in scores after students used the Instagram modules to learn

oral diagnostics; this could have positive implications for the
effectiveness of using MMPs to learn oral diagnostics. The
largely positive response and feedback of the dental students

at Hué̂ University of Medicine and Pharmacy regarding the
incorporation of Instagram modules into the dental curric-
ulum and the fact that most students use social media daily

suggest that dental students, in general, would find using
MMPs to learn about oral diagnostics beneficial to their
education. Finally, MMPs present information visually, and
there seems to be a correlation between having a visual

learning style and benefitting the most from learning through
MMPs (not statistically significant). However, students with
other learning styles most likely also benefited from using the

MMP for educational purposes, as there was a positive
change in test scores regardless of learning style. This could
have implications for incorporating MMPs into an educa-

tional setting in which students have various learning styles.
In further studies, it might be helpful to introduce the long-

term use of MMPs at dental schools in developing countries.

We acknowledge that this study was conducted over a period
of a single week. This may not have been enough time to fully
investigate the effectiveness of teaching oral diagnostics
throughMMPs; however, it is evident that students effectively

learned oral diagnostics through exposure to an MMP based
on the positive score changes. Other variables, such as
whether students can retain the information well long term

through thismode of learning, were not included in this study.
If MMPs were incorporated into the dental curriculum, stu-
dents might approach the material presented in them more

seriously, as it would be a part of their curriculum rather than
for a one-time study. Requiring students to use MMPs
throughout the academic year might also allow them to ac-

quire strategies for how to best utilise MMPs to maximise
their learning experience. Thus, it would be useful to increase
the exposure time of students to MMPs (over weeks or even
months). By collecting data on overall usage and test score

results over a longer period, we could better assess the effec-
tiveness of MMPs in helping students learn oral diagnostics
throughout their dental school training.

We also acknowledge that this study was conducted with
a single class of dental students and did not have a true
control group. A crossover study would have been a more

appropriate design; however, at the time of the study, most
students at Hue University of Medicine and Pharmacy were
already using Instagram. It would have been nearly impos-
sible to release the Instagram story to only half the class

without exposing the control group as well. Moreover,
having an isolated control group might have provided an
educational disadvantage to the students in it and was thus

deemed unethical. Future studies might involve having tests
administered to an entire class that has not been exposed to
the traditional lecture-based dental curriculum or designing a

crossover study with students from two isolated dental
schools. This would allow a comparison between students
who learned oral diagnostics through an MMP and those

who learned oral diagnostics in a traditional classroom
setting. A comprehensive collection of material in slide form
is necessary to create learning modules. This can be a labour-

intensive process but can have practical benefits, as such a
collection can be used with subsequent classes of students
and in multiple dental schools across the world if done well.

Limitations

This study’s limitations include the fact that a single class
of students from a single institution was recruited, which

could affect the generalisability of the findings. However, the
strength of the study lies in the high participation and survey
response rate. The findings garnered from this study can be

used to develop further studies assessing the perception and
performance of students of multiple classes and institutions.

Another challenge involves concerns over the privacy of

the technology.However, privacy issueswere overcome in this
study, as students could ‘follow’ the account where the
learning modules had been posted without the learning ac-
count ‘following’ each student. Another limitation of the

study is the short amount of time over which the study was
conducted (a week). Future longitudinal studies should be
performed over longer periods, preferably for an entire aca-

demic semester or year, to assess whether an MMP enables
better learning of oral diagnostics. Further, it may be neces-
sary to consider the perceptions of faculty towards incorpo-

rating an MMP into their teaching curricula.
In addition, the study measured students’ diagnostic skills

through didactic tests and did not involve testing students’

skills in clinical practice. Despite this limitation, the study
still showed that MMPs might be advantageous in an
educational setting, particularly in resource-limited areas.

Conclusion

MMPs are widely used, can facilitate the distribution of
large quantities of content, run on existing devices that are

ubiquitous in developing countries, and provide a user-
controlled experience. Further, they allow the teaching and
learning process to occur at any time and place. This research

could help bring high-quality, low-cost medical and dental
education to developing countries and ultimately improve
patient care. It may also have applications in the US, such as
helping to lower the cost of dental and medical education.

Source of funding

This research was supported by the Harvard Asia Center

Fund, which did not have direct involvement in the execution
of the research or preparation of the article.

Conflict of interest

The authors have no conflict of interest to declare.



Mobile multimedia for dental education 271
Ethical approval

Ethics approval was received from the Harvard Univer-

sity area Institutional Review Board IRB 18-0994. Partici-
pation in this study was voluntary, and students implied
consent if they decided to participate in the study. This study

does not contain any individually identifiable data, as each
student was assigned a random identification number used to
label submitted documents. All data collected remained

anonymous, and the data were sorted using students’ unique
identification numbers.

Authors contributions

RT, RHT, and YHN co-conceived the study design,
created the research materials, and drafted the manuscript.

CDBH constructed the MMP learning modules and trans-
lated them into Vietnamese. DMH collected, organised, and
analysed the data and coordinated the intervention. All au-

thors have critically reviewed and approved the final draft
and are responsible for the content and similarity index of the
manuscript.

Appendix A. Supplementary data

Supplementary data to this article can be found online at

https://doi.org/10.1016/j.jtumed.2020.05.008.

References
1. Loomer PM, Masalu JR, Mumghamba E, Perry DA. New

curriculum in dentistry for Tanzania: competency-based edu-

cation for patient and population health (2008-2011). J Publ

Health Pol 2012; 33: S92eS109.

2. Munro V, Morello A, Oster C, Redmond C, Vnuk A, Lennon S,

et al. E-learning for self-management support: introducing blended

learning for graduate students - a cohort study. BMC Med Educ

2018; 18(1): 219. https://doi.org/10.1186/s12909-018-1328-6.

3. Montegut AJ, Schirmer J, Cartwright C, Holt C, Chuc NTK,

An PN, et al. Creation of postgraduate training programs for

family medicine in Vietnam. Family Med 2007; 39: 634e638.
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