JMIR MEDICAL EDUCATION Escamilla-Sanchez et &

Original Paper

Instagram as a Tool to Improve Human Histology Learning in
Medical Education: Descriptive Study

Algjandro Escamilla-Sanchez*?', MD, PhD; Juan Antonio Lopez-Villodres*?, MD, PhD; Carmen Alba-Tercedor?,
PhD; Maria Victoria Ortega-Jiménez-**, MD, PhD; Francisca Rius-Diaz*, MD, PhD; Raquel Sanchez-Varo"*°, PhD:
Diego Bermudez!, MD, PhD

lDepartment of Human Physiology, Human Histology, Anatomical Pathology and Physical and Sports Education, Faculty of Medicine, University of
Malaga, Malaga, Spain

2|BIMA Bionand Platform Biomedical Research Institute, University of Malaga, Malaga, Spain

3Unit of Anatomical Pathology, University Hospital Virgen de la Victoria, Malaga, Spain

4Department of Public Health and Psychiatry, Faculty of Medicine, University of Malaga, Malaga, Spain

SCentre for Networked Biomedical Research in Neurodegenerative Diseases, Madrid, Spain

* these authors contributed equally

Corresponding Author:

Raguel Sanchez-Varo, PhD

Department of Human Physiology, Human Histology, Anatomical Pathology and Physical and Sports Education
Faculty of Medicine

University of Malaga

Bl Luis Pasteur 32, 1st floor

Malaga, 29071

Spain

Phone: 34 952131585

Email: raguel sv@uma.es

Abstract

Background: Student development is currently taking placein an environment governed by new technologies and social media.
Some platforms, such as Instagram or X (previously known as“ Twitter"), have been incorporated as additional toolsfor teaching
and learning processes in higher education, especially in the framework of image-based applied disciplines, including radiology
and pathology. Nevertheless, the role of social mediain the teaching of core subjects such as histology has hardly been studied,
and there are very few reports on this issue.

Objective: The aim of this work was to investigate the impact of implementing social media on the ability to learn human
histology. For this purpose, a set of voluntary e-learning activities was shared on Instagram as a complement to traditional
face-to-face teaching.

Methods: The proposal included questionnaires based on multiple-choice questions, descriptions of histological images, and
schematic diagrams about the subject content. These activities were posted on an Instagram account only accessible by second-year
medical students from the University of Malaga. In addition, students could share their own images taken during the laboratory
practice and interact with their peers.

Results: Of the students enrolled in Human Histology 2, 85.6% (143/167) agreed to participate in the platform. Most of the
students valued theinitiative positively and considered it an adequate instrument to improve their final marks. Specifically, 68.5%
(98/143) of the student body regarded the multiple-choice questions and image-based questions as the most useful activities.
Interestingly, there were statistically significant differences between the marks on the final exam (without considering other
evaluation activities) for students who participated in the activity compared with those who did not or barely participated in the
activity (P<.001). There were no significant differences by degree of participation between the more active groups.

Conclusions: These results provide evidence that incorporating social media may be considered a useful, easy, and accessible
tool to improve the learning of human histology in the context of medical degrees.
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Introduction

Socia mediaplatforms are web-based technol ogies particularly
suited to facilitate the exchange of ideas through collaboration,
interaction, and discussion. The accessibility and low cost of
internet access, together with the high number of users of these
platforms, make socia media one of the easiest and most
effective ways to disseminate information. In fact, 4.65 billion
people, equivalent to 58.4% of theworld’s population, use socia
media [1]. In addition, most current medical students are far
more knowledgeable and experienced with emerging
technologies than preceding generations. Unlike traditional
media (journals or television), social media emphasizes
interactivity, motivation through social connections, and
immediacy [2]. Inthis sense, the“social constructivism theory”
states that interaction and socialization may help studentslearn
and construct their knowledge and personal |earning processes,
supporting the use of social mediafor educational activities as
a different tool for teaching and learning [3]. For all these
reasons, socia media platforms have progressively been
incorporated into health care and medical education [4].

Technological advances have enabled rapid dissemination of
medical updates through socia networks such as Facebook, X
(previously known as Twitter), or Instagram. Thus, students
often have access to significant amounts of information,
including content taught during traditional classes. Nevertheless,
this information has not always been rigoroudly verified or is
outdated, representing a formative disadvantage for medical
students. Moreover, there is a lack of engagement and even
dropout from classes becausetraditional education methodology
is considered by the student body to be boring, unnecessary, or
repetitive. Therefore, the faculty must adapt to meet their
specific needs, changing traditional teaching styles and
implementing new e-learning technologies [5].

Recently, the COVID-19 pandemic forced teaching staff to
move further into a virtual education environment and
highlighted theimportance of communication between educators
and learners through social media platforms. The rapid and
efficient dissemination of information during the pandemic
illustrated the significant influence of social media in the
dissemination of medical literature and knowledge, not only
among health care professionals but also among the student
body [6,7]. For instance, Chan et a [8] demonstrated the benefits
of using tools such as infographics posted on socia media
platforms (such as X and WeChat) to educate frontline health
care workers about respiratory tract management and infection
control in the setting of COVID-19. Thus, the pandemic
prompted a paradigm shift in learning for students and medical
residents by using different platforms (eg, YouTube, Zoom,
Microsoft Teams) as e-learning tools under the new
circumstances. Although face-to-face teaching is possible and
desirable today, the use of social networks as educational
instruments must continuewith apps such aslnstagram and aim
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to share image-based educational content to complement the
classes.

Histology has long been an integral part of the medical
curriculum [9] and continuesto provide key information about
biological tissues, physiology, and disease; it istherefore highly
valued in clinical medicine and research. Furthermore,
histopathology isafundamental tool for diagnosisand prognosis.
In addition, athorough knowledge of histology is necessary for
the surgical field and in general practice. However, histology
and its nomenclature can be complex to understand for novice
medical students, and consequently, it is often perceived as a
secondary subject without clinical relevance [10]. From a
pedagogical point of view, one of the main goals of histology
COUrses is to ensure that students acquire the competencies
necessary to understand histophysiology. For example, histology
requires students to develop pattern recognition skills.
Specifically, they must be able to identify what they are
observing based on specific histologic features. Consequently,
histology courses commonly include laboratory practices for
studentsto train and devel op these abilities. In this context, the
study of histology through digital imaging might be a relevant
alternative for the development of their curricula.

Instagram is a sociad networking service owned by Meta
Platforms Inc that was launched in October 2010. Instagram
allows photo and video sharing accompanied by text. The
information can be shared either publicly or privately. Followers
can archive shared posts, and the account’s owner can track the
number of people reached and give feedback to their followers.
The literature shows that this social network is being used for
educational purposes in medical schools, predominantly in
imaging-related subjects such asradiology [11], ophthalmology
[12], dermatology [13], anatomy [14], fertility [15], pathology
[16], plastic surgery [17], dentistry [18], and (with very few
proposals) in histology [19]. Understanding how students
interact with these novel social media-based teaching
environments and their approaches during e-learning processes
isamatter of high relevance [20]. On the other hand, thereisa
lack of evidence on how the use of social networksimpactsthe
learning and follow-up of Spanish medical studentsin the first
years of their formation in the field of histology. In the first
courses, the curricula of a Spanish medical degree include a
basic thematic area with fundamental core subjects to obtain
the essential knowledge for the subsequent study of pathol ogical
alterations. Among these subjects, some necessarily requirethe
use of images, such as anatomy, cytology, histology, and
microbiology. For that purpose, an educational experience was
carried out using the social network Instagram to make the
subject more attractive to the students of the official degree of
Medicine at the University of Malaga in Spain during the
2022-2023 academic year. Our main objective was to test
whether the use of Instagram might facilitate knowledge
acquisition and increase engagement with histology, leading to
a positive impact on students’ qualifications. Additionally, we
aimed to elucidate which type of visual material was more useful
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for medical students. Finally, we determined students
perceptions of the integration of thistool in medical education.

Methods

Content of Histology in the Degree of Medicine at the
University of Malaga

According to the syllabus for the degree in Medicine at the
University of Malaga, histology is divided into 2 subjects
(Human Histology 1 and 2) that are taught during the first and
second years, respectively. The different didactic content is
distributed sequentially, progressively increasing the theoretical
difficulty (Table 1). First-year students learn general histology

Escamilla-Sanchez et d

along with some special histology topics (eg, the immune
system). The remaining systems and organs are studied during
the second school year in the subject Human Histology 2. Some
of the potential skills to be developed during these courses are
knowledge about the architecture, morphol ogy, and function of
the different tissues or systems; recognizing the morphology
and structure of tissues by microscopy and imaging techniques;
and how to handle basic |aboratory equipment and methodol ogy.
In addition, our curricula include the acquisition of some
transversal competencies such as the capacity for analysis and
synthesis, problem-solving or critical reasoning, and analysis,
together with other abilities and skills (autonomous work,
information management, and oral or written communication
skills).

Table 1. Curriculacontent of the human histology subjectsin the degreein Medicine at Malaga University.

Content

Issues dedicated to each topic, n

Human Histology 1
Tissues (epithelial, muscle, osseous, connective, nervous)
Stem cells
Blood and hematopoiesis
Circulatory system
Immunity and lymphoid tissues
Human Histology 2
Digestive system
Respiratory system
Urinary system
Genital apparatus
Tegumentary system
Endocrine system

Nervous system and neurosensoria organs

aa r W

D B OO N N O

12

Sample Size

This study was carried out with 167 students enrolled in the
subject Human Histology 2 in the degree in Medicine at the
University of Malagaduring the 2022-2023 academic year. The
final examination was performed by most of the students (153
students), of which 143 participated until the end of the
I nstagram experience. Thus, only 10 (6.5%) of the 153 involved
students did not follow our account.

Design of the Instagram Profile

After downloading the free app on a smartphone, a private
Instagram account (username: @histologiauma) was created
for the subject Human Histology 2 at the University of Malaga.
The Instagram profile was linked to an ingtitutional email
address created to receive questions and comments from the
student body of this subject. Students were notified of the
availability of this account and were informed about the
procedure to participate. For instance, they had to register by
giving their rea first name and last name. Once we checked
they belong to the subject, the students were accepted as
followers of @histologiauma.

https://mededu.jmir.org/2025/1/e55861

Virtual Microscope | mages

The images published in @histol ogiauma belong to the image
bank of the Histology Unit of the Department of Human
Physiology, Human Histology, Anatomical Pathology and
Physical-Sports Education of the Medical School at the
University of Malaga. During the COVID-19 pandemic, we
introduced a highly interactive, web-based digital microscope
system to view histological images during online practical
lessons, either from classroom or personal computers. This
virtual microscopeiscurrently based on the digitalization of 66
dides, providing the element of real-time dynamic microscopy
and offering students a truly innovative experience at
exceptionally high resolution. Interestingly, this virtua
microscope offersthe possibility to capture specific tissue areas
and use these pictures to formul ate specific questions.

Account Content Feed

Two software applications were used to design the images:
Canva and Microsoft Office PowerPoint. The free basic mode
of Canva offers access to thousands of templates and 1 million
free photos. Both applications allow drag-and-drop operations
familiar to both average users and design professionals and
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feature templates, photo filters, images, icons, and shapes useful
for customizing histological images (eg, including different
shapes to highlight structures or cells within a tissue, adding
numbers or letters).

Escamilla-Sanchez et d

During a3-month trial period, 35 postswere published, of which
5 were announcements about the account rules. The general
process for uploading new content to @histol ogiauma account
issummarized in Figure 1.

Figurel. (A) Workflow for uploading a post in @histologiauma account, (B) screenshot of a post from @histol ogiauma account, (C) multiple-choice
test interface, (D) image of aspinal cord transversal section with Kluver-Barrerastaining, and (E) astudent’s direct message including areasoned correct

answer.
A DESIGN OF C
THE PROFILE —#| usrotoaviNAbES ITluitipler choice
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epe
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Ethical Consider ations

The repository of digital imagesis composed of scanned slides
with anonymized tissue remnants from Virgen de la Victoria
University Hospital, whose patients provided signed informed
consent for educational purposes.

The account @histologiauma was created as a private profile
to be exclusively accessed by those second-year students of the
degreein Medicineat the University of Maagawho voluntarily
requested to participate. Images displaying captures from
@histologiauma have been edited to make students' profiles
unidentifiable. Moreover, all the surveys were anonymously
filled out by students.

The manuscript is a retrospective case report that does not
require ethics committee approval at our institution since no
demographic nor clinical data from patients were used.

Type of Questions Posted on @histologiauma
Thefollowing sectionswereincluded in the Instagram platform
for human histology education.

I mage-Based Multiple-Choice Questions

Therewere 13 postswith image-based multiple-choice questions
(Figure 2). Histological images of several organs studied during

https://mededu.jmir.org/2025/1/e55861
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@ histologlauma ANSWER: D

D) Organ: Spinal cord. Red A.: anterior cord (white
matter); blue A.: anterior horn {motor function, grey
matter); purple A.: lateral card; green A.: posterior
hom {grey matter, sensary function); orange A.:
ependymal duct; yellow A.: posterior cord
(propioceptive sense and deep pressure, white
matter)

Options A y € were ruled out because the medullary
cords are composed of white matter.

Option B is discarded as it indicates that the
anterior horn is composed of white matter, whereas
the medullary homs are always of grey matter.
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{arey matter,
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the academic year were posted. Different structures or cells
were highlighted with arrows or other shapes (eg, stars, circles,
asterisks). Multiple-choice questions with a single correct
answer were posted, and 4 options were marked with labels A,
B, C, and D in each question. For example, Figure 2 shows a
post that asked students to select the incorrect option from the
following answer choices: “A) Organ: cerebellum; Largeyellow
arrow: Piamater; Red circle: Cerebellar folia; Green star: white
matter; Red star: white matter; Orange star: granular layer; Blue
star: molecular layer; Small yellow arrows: Purkinje cell layer.
Example of pathology: Cerebellar syndrome, nystagmus as a
quick and involuntary eye movement is included. B) Organ:
cerebellum; Large yellow arrow: Dura mater; red circle:
Cerebellar folia; Green star: gray matter; Red star: white matter;
Orange star: granular layer; Blue star: molecular layer; Small
yellow arrows: Purkinje cell layer. Example of pathology:
Cerebellar syndrome, ataxia as a problem to speak isincluded.
C) Organ: cerebellum; Largeyellow arrow: Piamater; red circle:
Cerebellar folia; Green star: white matter; Red star: white matter;
Orange star: granular layer; Blue Star: molecular layer; Small
yellow arrows: Purkinje cell layer. Example of pathology:
Cerebellar syndrome, ataxia or incoordination of movements
is included. 4) Organ: cerebellum; Large yellow arrow: Pia
meater; red circle: Cerebellar folia; Green star: white matter; Red
star: white matter; Orange Star: granular layer; Blue star:
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molecular layer; Small yellow arrows: Purkinje cell layer. their answer, including a brief justification in the form of a
Example of pathology: Cerebellar syndrome patients develop  private message on Instagram. They were then notified about
dysarthria (difficulty in speaking).” The correct answer is B. their success or encouraged to try again in case of failure. The
answers were made public 5 days later in a comment,

No negative scores were given in the case of wrong answers. accompanied by a summary of the most common mistakes,

All questionshad asingle correct answer. Each student provided

Figure 2. Screenshot of an image-based multiple-choice question about the cerebellum from the account @histologiauma.

@ histologiauma

histologiauma MULTIPLE CHOICE QUESTIONNAIRE (16/12/22)
TO BE RESOLVED ON 23/12/22 According to these two
nistological images and the structures indicated within them,
could you please tell us which of the answers is INCORRECT?

Select the Incorrect option from the following:

A) Organ: cerebellum; Big Yellow arrow: Pia mater; red circle:
Cerebellar folia; Green star (S): white matter; Red S: white matter;
Orange & granular layer; Blue St molecular layer, Little yellow
arrows: Purkinje cell layer. Example of pathology: Cerebellar
syndrome patients develop nystagmus (quick and involuntary
eye movernent).

B) Organ: cerebellum; Big Yellow arrow: Dura mater; red circle:
Cerebellar folis; Green star (S): grey matter; Red S: white matter;
Orange & granular layer; Blue St molecular layer, Little yellow
arrows: Purkinje cell layer, Example of pathology: Cerebellar
syndrome patients develop ataxia (speech disability).

C) Organ: cerebellum; Big Yellow arrow: Pia mater: red circle:
Cerebellar folia; Green star (S): white matter; Red St white matter;
Orange S granuler layer; Blue S molecular layer: Little yellow
arrows: Purkinje cell layer. Example of pathclogy: Cerebellar
syndrome patients develop ataxia (incoordination of
movernents).

D) Organ: cerebellum; Big Yellow arrow: Pla mater; red circle:
Cerebellar folia; Green star (S): white matter; Red S: white matter;
Orange & granular layer; Blue St molecular layer, Little yellow
arrows: Purkinje cell layer, Example of pathology: Cerebellar
syndrome patients develop dysarthria (difficulty in speaking).

the blue arrow? Occasionally, comparisons between
pathological and healthy tissues were posted, along with an
introduction to clinical medicine. This section was conceived
Thissection, consisting of 10 posts, showed histological images  in accordance with the curricular competency entitled “From
pointing out different structuresand componentsto beidentified  Histology to Medicine,” which aims to highlight the clinical
by the students. For example, Figure 3 shows a post that aspects of human histology. The correct answer was published
included the following questions: “1) Identify the organ shown 5 days|ater as acomment on the post, and feedback was given
intheimage. Isit atubular or aparenchymatous organ?2) What  to the students, as explained for the multiple-choice questions.
isthe green star (A) pointing at? And the yellow star (B)? And

Descriptions or Questions Associated With Histological
Images
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Figure 3. Screenshot of a histological image section (kidney) w
; N e - \ M, bty

Y e et
\ ] - P i =
: i

ith the accompanying questions.

A Ty R -

histologiauma IMAGE-RELATED QUESTIONS

(TO BE RESOLVED ON 25/10/2023, we're giving a little more tme
pecause it's a longer exergse. Plesse try to oe condse in your
responses & ):

1) What organ are we looking at? Is it tubular or parenchymal?
Wnat parts does it consist of depending on the fype?

2) Intne first image there are two stars, What is the green star
pointing to? What about the yellow one? And the blue arrous?

3) Inthe second image, there are two yellow stars, Wnat do they
point to?

4)In the third image, there are several structures in detall, Please
identify them as followss: Purple arrour your response; Blue anrow:
YOUr re5p0nse...

Didactic Schemes

This section included 7 posts based on student requests for
visual or explanatory diagrams of the content they found most
difficult. Teachersthen prepared specific outlines based on these
requests, avoiding the inclusion of new content. An exampleis
shown in Figure 4. Diagrams were created using free-design

stored in a shared Google Drive folder. The link to access the
content was posted on the I nstagram account and made available
for 1 week. The content of these diagrams was derived from
thetheoretical material already provided to the students, asthey
were conceived as a complementary tool to the study. Students
were also encouraged to make their own schemesto learn how
to summarize concepts.

and educational software, such as PowerPoint or Canva and

Figure 4. Screenshot of a scheme requested by students about the respiratory tract.

General outline of the respiratory
pathways from the trachea to the
alveolar sacs

This diagram shows the diversity of
histological structures constituting
the respiratory pathway, along with
their specific characteristics.

You can download the diagram from
the following Google Drive link:
https://drive.google.com/file/d/1oVt
LUyuWPen5WnkuLLbCKxdIQfhotfta/
view?usp=drive_link

Remember that these outlines have
been conceived as a complement to
the study, never as a replacement.

the images for 24 hours in the form of a story on
@histol ogiaumaaccompanied by aspecific question to be solved
by their classmates. In total, 25 images were shared as stories,
and an exampleis shown in Figure 5.

“Do It Yourself” Section

During the practical classes, students were encouraged to take
images of histological dlides through the eyepiece of the
microscopes with their own smartphones. Later, they posted

https://mededu.jmir.org/2025/1/e55861
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Figure5. Screenshot of a“Do it yourself” section depicting a histological section of skin that was taken and elaborated on by one of the students.

- —
W8 Doityoursef 33 Sem
E

<

the arrow pointto?

[ What organ is this, and what does

Teaching Commitment

The teaching staff played a crucial role in providing feedback
to the students, notifying them about their successes or mistakes
through private messages and designing diagrams. Overall, 1
hour of work was required daily during the experience.

Rating

The activity was conceived as a voluntary pilot study. Students
who actively participated could add a maximum of up to 0.50
points to their fina mark, regardless of whether their
interventions were successful. Thus, students earned pointsin
proportion to their level of participation. A score of 10 was
assigned to students who answered 100% of the questions. The
student body was organized in 4 groups according to the rewards
received on @histologiauma (group 1=0-4.4 points; group
2=45-6.5 points; group 3=6.5-8.5 points; group 4=8.5-10
points). Therefore, these points served as an indicator of
participation.

Evaluation of the Activity asan Educational Innovation

To explore the influence of this innovative learning tool, data
on student engagement and perceptions were collected during

https://mededu.jmir.org/2025/1/e55861

the lectures and at the end of the course through a final
evaluation. The results were gathered throughout the academic
semester with 3 anonymous surveysusing a5-point Likert scale.
Each topic in the surveys covered a gradient of agreement with
the statement presented (1=strongly disagree, 5=strongly agree).
All questions were designed in Spanish by members of the
teaching staff (AES, RSV, and DB) and later trandated into
English for publication.

At the beginning of this educational experience, the opinions
of students about the inclusion of new technologies and the
implementation of social media in our medical school were
assessed through afirst survey (called the pre-experience survey;
Textbox 1).

This first survey aso included specific questions regarding
students' perceptions of the use of Instagram in the histology
course (Textbox 2).

The second survey (middle experience; Textbox 3) was
conducted 2 months after the start of the project. This
guestionnaire focused on the general operation of the account
and their early perceptions of the experience. Thethird and final
survey contained the same questions (Textbox 3) and was carried
out during the last week of theory classes.

IMIR Med Educ 2025 | vol. 11 | e55861 | p. 7
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Textbox 1. General questionsin theinitial survey (pre-experience).

Escamilla-Sanchez et d

Most teachers use social networks as an educational resource.

Currently, the use of aternative educational toolsis essential.

a A~ w NP

In general, teachers are concerned about updating educational tools.

The university's educational systems are up to date and adapted to the times.

Bringing the basic subjects of amedical degree closer to the reality of professional practiceis essential.

Textbox 2. Specific questions for the initia survey (pre-experience).

1. Instagram facilitates access to educational content on histology.

2. Accessing Instagram allows me to consult the content anywhere at any time (eg, bus, train).
3. Test questions are a useful tool to review theoretical or practical content.

4.  Downloading the subject outlines hel ps me to complete histology concepts.
5

| expect to improve my academic grades thanks to this academic experience.

Textbox 3. Specific questions for the 2nd (mid-experience) and 3rd (end of the experience) surveys.

| followed the @histologiauma updates daily.

| answered test questions.

| answered questions shared in the @histologiauma stories.
| shared some photographsin the “Do it yourself” section.
| answered the image-associated questions.

| used @histologiauma when traveling by public transport.
| used @histologiauma during class exchanges.

The test questions were adequate.

© © N o g A~ w N -

The schemes were useful.

10. Wereceived highly personalized attention.

12. | will use @histologiumato prepare for my final exams.

11. Circle the most useful sections of @histologiauma: “Do it yourself,” image-associated questions,” “multiple-choice questions,” “ schemes.”

Statistical Analysis

Raw datafrom the survey responseswere collected and anayzed
using SPSS v.24 (IBM Corp). Descriptive statistics were used
to characterize the data, with a frequency study carried out for
each of the variables evaluated in the different surveys.
Homoscedasticity (equality of variances) and normal distribution
of the datawere checked. Data corresponding to students’ marks
(scorerange 0-10) are expressed as mean (SD). Mann-Whitney
tests were conducted to compare overall grades from different
cohorts (groups from different academic years or current cohort
with the extra points versus the cohort without the extra points).
The comparisons between the marks of the different groups
(previoudly categorized into groups 1-4 according to the level
of participation) and the degree of acquired knowledge
evidenced by the final exam (global marks) were conducted
using 1-way ANOVA followed by a post hoc Bonferroni test.
Pearson correlation coefficients were calculated using the
individual scores according to the students' participation in

https://mededu.jmir.org/2025/1/e55861

RenderX

@histologiauma and their final grades. An r>1 indicated a
positive linear correlation between the 2 variables. The
significance was set at 95% of confidence.

Results

Participant Demographics

From the very first post, 73 of 167 students enrolled in Human
Histology 2 followed the account. At the end of the learning
experience, therewere 143 followers (143/167, 85.6%), of which
106 students had actively participated during the entire period.
Analyticsfrom these 143 students showed that 76.2% (109/143)
were women and 23.8% (34/143) were men. Most (133/143,
93%) of them were 18 yearsto 22 yearsold and in their second
year of the medical degree (139/143, 97.2%). There were only
4 repeaters of this subject, who were concomitantly in the third
year of the degree. Full-time students represented 97.9%
(140/143) of the respondents. The full demographic profile of
the studentsis shown in Table 2.
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Table 2. Student demographic data (N=143).

Escamilla-Sanchez et d

Characteristics

Results, n (%)

Gender
Female
Male

Age (years)
18-22
23-26
27-30
31-40

Academic year
2
3

Enrollment
Complete
Partial

109 (76.2)
34 (23.9)

133 (93)
7(4.9)
2(1.4)
1(0.7)

139(97.2)
4(2.8)

140 (97.9)
3(2.1)

Pre-Experience Test About Students’ Perceptions of
the Use of Social Media and New Technologiesin
Medical School Curricula

Of the participants, 83.9% (120/143) considered that the current
educational system requires a significant update. Thus, 97.9%
(139/143) of them strongly believed that the use of socid
networks should be significantly improved. Of the students,
99% (141/143) considered that using alternative educational
toolsis relevant, and 77.1% (110/143) of the students agreed
that the use of social media such as Instagram facilitates access
to the didactic content. Thereby, 95% (133/143) of the
respondents found the subject more accessible thanks to
@histologiauma, and 99.5% (142/143) believed they might
improve their academic marks thanks to this experience.

Survey About the Students’ Perceptions During the
Experience

Multiple-choice questions (65/143, 45.7%) and image-based
questions (33/143, 22.8%) were the students' favorite sections,
with 96.5% (138/143) and 99.3% (142/143) of the students,
respectively, considering them highly useful for learning the
subject. In contrast, the schemes and “ Do it yourself” sections
werethefavorite sectionsfor 12.6% (18/143) and 0.8% (1/143),
respectively, of the students. The remaining 18.1% (26/143)
reported a stated preference for combinations of the different
sections (multiple-choice questions + image-based questions:
17/143, 11.8%; multiple-choice questions + schemes: 5/143,
3.9%,; image-based questions + schemes: 3/143, 2.4%). No other
activitieswereincluded in the experience. Additionally, 96.7%
(138/143) of the students felt well-supported and guided by the
teaching staff throughout the experience. In addition, students

https://mededu.jmir.org/2025/1/e55861

showed no preference between public transport or the exchange
of classes for visualizing the didactic content available on
Instagram.

Impact of the Experience on Final Marks

The average grade obtained by the students from the Histology
course during the academic year prior to the implementation of
the experience (2021-2022: n=158 students) was 6.49 (SD 1.87)
out of 10, whereas marks from the 2022-2023 cohort were
significantly higher (mean 7.13, SD 1.68; P<.002; n=153),
regardless of the extrapointsfor participating in the experience.
Once the earned points were included, the final outcome was
not significantly different (2022/2023 without extra points:
mean 7.29, SD 1.70; 2022/2023 with extra points: mean 7.13,
SD 1.68; P=.03). Furthermore, the mean final grade from the
4 previous academic courses showed homogeneity in terms of
having lower results (mean 6.12, SD 0.27; n=628 students) in
comparison to our cohort. Overall, our data support that the use
of sociad media produced a positive impact on students
performance, even without considering the points for
participating in @histologiauma.

Interestingly, a positive linear correlation between individual
participation scores and final marks (not including the extra
reward points) was found (r=0.439, P<.001). Moreover, the
ANOVA showed significant differences between students
marks according to their degree of participation (P<.001; Table
3). Therewas atrend of higher ratings according to the level of
participation. The Bonferroni test showed that group 1 (the least
engaged group with 0-4.4 points) achieved significantly lower
global mean scoresthan the other 3 groups (all P<.001). Finally,
there were no significant differences among groups 2 to 4 (all
P=.99).
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Table 3. Students' global marks (without the extra points) and rating obtained according to the degree of participation in @histologiauma.

Group Global score, mean (SD)
Group 1 (0-4.4 points) 5.43 (2.65)
Group 2 (4.5-6.5 points) 7.44 (0.93)
Group 3 (6.5-8.5 points) 8.04 (0.51)
Group 4 (8.5-10 points) 8.27 (1.32)

Discussion

Background

Histology is one of thefirst morphological disciplinesfaced by
medical students. Since it is necessary to integrate basic
knowledge from other fields (eg, anatomy, cytology, biology,
biochemistry) with spatial awareness, histology is perceived as
adifficult subject by most learners. Moreover, students consider
histology asirrelevant on their board examination (ie, “ Spanish
Specialized Health Training examination”) and even for their
future clinical practice [21,22]. Most current medical students
use social networks daily and demand considerabl e effort from
educators to make the subjects more attractive and dynamic.
Creating asocial mediaaccount isafree educational option that
enables accessto information and all ows usersto easily connect
with others[23]. Thus, in thiswork, we analyzed the impact of
using a specific Instagram account (@histologiauma) as a
teaching resource during a histology course (2022-2023).

Principal Findingsand Implications

Overadl, our data demonstrate that medical students who
followed and interacted with @histologiauma improved their
exam scores compared with those who did not. In fact, a
complete lack or a low level of participation generated
significant differencesin comparison with studentswho actively
engaged with the activity. Most importantly, the enhancement
of final grades compared with previous cohorts was not adirect
consequence of the extra points awarded to the participants.
Thus, improved test performance may serve as indirect and
tangible evidence of better long-term knowledge acquisition
[24]. These results are supported by the previous opinion of the
majority of our students about the positive impact of this
experience on academic results. In the first instance, the
pre-experiment survey already showed that most of our students
believed that social mediaisrarely used in educational contexts
and considered that it may be relevant to include social media
platforms as teaching tools, not only to increase accessibility
to the content but also to improvetheir marks. In fact, the results
demonstrated a positive disposition toward this innovative
approach, since 99.5% of the participants believed they could
improve their academic grades thanks to this experience even
before participating in it.

Research on the strength or quality of motivation as a predictor
of academic success hasyielded both definitive and inconclusive
findings. In thiswork, higher engagement and interaction with
the content through the proposed interactive activities may have
helped in the learning process, which was later reflected in the
scores. Indeed, motivation is a determining factor not only for
medical students but also for all students to develop
sophisticated and successful learning strategies. A study on
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small group learning found that increased knowledge and
understanding of subject matter increase students' motivation
for studying and interest in the course content [24]. The “social
constructivist theory” states that socialization can also help
students during their personal learning processes [3]. In this
sense, social media facilitates active interaction and
collaboration by enabling instant communi cation and motivation
[24,25].

Furthermore, our Instagram activities also served as additional
virtual tests. Testing is no longer considered as only atool for
evaluation but also for learning [26,27]. Thus, using Instagram
for educational purposesincorporates not only these phenomena
in the process (as it could have been done through a virtual
platform like Moodl€) but also other factorsthat are particularly
relevant for current young students: direct interaction with their
classmates and immediacy, in addition to their own behavior
and daily routine with smartphones and socia media. Webelieve
that all these factors increased the motivation and engagement
of students with histology, leading to greater retention of the
content that was finally reflected as higher scores.

Unfortunately, the information available on socia media
platforms might not be updated or subjected to peer review;
thus, it may be invalid, incorrect, or even false. Conversely,
@histologiauma is a platform controlled by our group of
specialized teachers, prepared to guide learners toward
appropriate knowledge according to the content of the subject.
Therefore, the creation of a platform adapted by the teaching
staff to the curricular content isideal not only to boost interest
but also to prevent students from accessing unreliable
information [28].

Additionally, it is essential to comprehend the preferences of
learnersin order to create aquality digital learning environment
[29,30]. During the experience, the image-based questions,
multiple-choice questions, and histological descriptions were
considered very useful by the students. Ultimately, this
knowledge may help teachers to understand the strengths and
weaknesses of the subject matter as well as its impact on
adherence.

Comparison With the Literature

Numerous social mediaaccounts disseminate i nformation about
many different types of pathologies to the general public.
Although our work focuses on a course within the medical
degree program, it isevident that Instagram serves as an optimal
and cost-effective platform for capturing attention through
passivelearning in thefield of histology and pathology [31]. In
this sense, Nguyen et a [14] reported that 92.5% of students
visit Instagram for educational purposes. Accordingly, 97.9%
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of our respondents strongly believed that social networks should
be implemented in higher education.

As far as we know, many accounts share educational content
about pathology [16,32], but very few are specifically targeted
at histology and ng theimpact of sharing thisinformation
on social media on medical students. Another novelty of our
approach is that we used Instagram as an educational tool
specifically tailored to our students, offering personalized
content directly aligned with the course curriculum. Although
many other studies have examined the use of social mediain
education, few have focused on how a targeted, image-based
platform like Instagram can enhance engagement and learning
outcomesin medical education, particularly in asubject highly
reliant on visual materials.

For instance, Essig et a [19] from the School of Medicine at
the University of North Carolinacreated an experience with the
Instagram profile @I nstaHisto in 2020, which isthe most similar
to our work in the existing literature. However, one of the main
differences between these profiles could be summarized by the
word “ personalization.” Our private account was created solely
and exclusively for second-year studentsin the medicine degree
program at the University of Malaga, in contrast with their
public profile. Moreover, they examined theimpact of the posts
based on the number of views, not focusing on student
interaction but rather on the general public. Instead, our work
aimed to potentiate students knowledge acquisition and to
increase engagement with the subject. We also intended to
understand students perceptions about this educationa tool.
Similarly, the work by Essig et al [19] focused on the National
Board of Medical Examiners final exams, reporting that 77%
of their students found the histology content from @I nstaHisto
useful for passing thetest. Inthisline, our survey datareflected
a high degree of satisfaction with the utility in the educational
environment of these virtual activities (96.5% and 99.3% with
multiple-choice questions and image-based questions). More
recently, Prabhu and Munawar [11] evaluated 49 Instagram
profiles dedicated to the dissemination and teaching of
radiology, concluding that it is indeed a better application of
this image-based socia media platform due to its easy
accessibility and appeal to students. In thisline, our datareflect
that 95% of students believethat using Instagram would enhance
their perception of the course and its appeal.

Limitations

In this work, rating grades increased after use of
@histologiauma, even before adding the points awarded for
students’ participation in Instagram. It is noticeable that scarce
involvement led to no or low improvement, and although there
was no significant difference between the most active groups
(G2to G4), wedid find atrend toward higher ratings according
tothelevel of participation. Inthissense, we cannot compl etely
rule out the influence of other factors masking the impact of
this experience, including other curricular or extracurricular
activities performed during the school year or personal
preferences regarding social media. Nevertheless, as far aswe
are concerned, standard students from the same academic course
share identical academic schedules. All other activities
performed during the histology course (such as problem-based
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learning or the section “From Histology to Medicine”) were
developed during theoretical classes or practice and were
mandatory. However, we are aware that every academic group
is different and repeating the experience during additional
academic yearswould yield morereliable data. Relevant to this,
the algorithm used by social media platforms like Instagram
tends to favor posts from accounts with which users interact
more frequently or with related content, creating information
bias for customers[33]. Given this scenario, it is reasonable to
interpret that students who interacted with @histologiauma
above a threshold were later shown our account or similar
profilesin their private feed more often than those who barely
engaged or did not participate in the voluntary activity. This
interaction likely resultsin students passively reviewing content
each time they visit this platform, which finaly positively
impacts their acquisition and assimilation of knowledge and
therefore their final results. However, this may also minimize
the differences between the most active groups.

Another specific limitation of thiswork is that participating in
these activities was not mandatory, which may have led to
potential selection bias. We cannot rule out that students
following the @histologiauma account were more eager to
participate in additional activities than the general medical
students. However, the high participation rate (85.6% of students
enrolled) notably reduced the impact of this possibility. Even
so, eliminating the optional nature of this activity would have
yielded clearer data. In addition, it is possible that some of our
students do not have an I nstagram account because they do not
find social networks attractive. Nevertheless, this was rarely
the case, since we detected very few exceptions of studentswho
performed the final exam without participating in Instagram
(10 of 153 students). For future editions, we intend to propose
@histol ogiauma as an educational instrument in apublic mode,
encouraging users to create their own hashtags and check the
transcendence of the posts.

On the other hand, the use of social media platforms during the
educational process of histology should be recommended only
asacomplement for regular teaching. Evidencethat social media
is not a panacea was provided in a separate analysis of 131
students who were using the microblog X during class with the
aim of fostering student-faculty interaction on two campuses.
Although it facilitated discussion, 71% of students found it
distracting [34]. For thisreason, it isimportant to find abalance
between the usual lecture-based methodol ogy and theinclusion
of social media in higher education, not only to meet the
curricular needs of students but also to ensure their engagement
with their studies.

For future research, the sample size may be broadened to
increase the validity and reliability of our findings and include
cohorts from other courses or health science degrees such as
podiatry, physiotherapy, or nursing. Moreover, specific tests
about the content shown on the Instagram account could be
implemented. The inclusion of a longitudinal study to track
students’ performance and engagement over multiple semesters
would allow better understanding of the long-term impact of
Instagram-based learning. Although, in general, we detected
typical mistakes of pattern recognition of histological structures,
arange of accuracy-based rewards could be incorporated into
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the activity to avoid participation without true commitment.
Finally, future experiences could explore the impact of different
types of Instagram content (eg, video, live question-and-answer
ons, different quizzes).

Conclusions

Medical students consider there is inadequate use of social
networks for teaching purposes, probably due to a lack of
updated methodol ogi cal approachesin the context of university
subjects. Compared with the conventional educational system,
social media platforms have a considerable impact on both
teachers and students as they offer the possibility to easily
connect and collaborate. In fact, one of the main objectives of
medical education is to capitalize on the engaging nature of
social media tools as part of an overall strategy to use a
learner-centered approach. In addition, to increase student
engagement during the first year of the degree in Medicine, it
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