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Abstract: Infographics have been recognised as effective visual tools for concise and accessible
communication of data and information in various higher education disciplines, particularly in
medical education. However, there is a lack of research on their impact on professional skills, difficulty
levels, motivation, and overall satisfaction in health science students. Thus, the present study aimed to
analyse the knowledge and usage of graphical resources among health science students and evaluate
their competencies, the level of challenge they encountered, and their motivation and satisfaction
after completing an infographic creation activity. The InfoHealth educational innovation project,
conducted by five teachers from the Faculty of Medicine, served as the context for this study, with
143 students voluntarily participating. The intervention involved students working in groups of 2–3
and selecting their own topics for the infographics while receiving instruction, online guidance, and
feedback from teachers. A questionnaire was administered to assess students’ perception of skill
development and satisfaction with the activity. The findings revealed that schemes were the most
recognized and used graphical summaries, compared to synoptic tables and Venn diagrams. The
activity led to an increase in professional skills acquisition, motivation, and satisfaction, positively
impacting students’ interest in evidence-based practice and reinforcing their knowledge. This study
highlights the potential of infographics as a pedagogical tool for competency development and
student engagement in health science education, suggesting the need for further research comparing
infographics with traditional study methods and involving multidisciplinary teams to promote
essential skills for future clinical practice.

Keywords: infographics; health sciences; professional development; evidence-based practice;
communication skills

1. Introduction

Infographics are visual representations that enable the concise and comprehensible
communication of data and information [1]. Combining graphics, images, and text in the
same communicative element has become an excellent method to communicate complex
concepts in an accessible and even entertaining way [2,3], providing additional value to
written information [4,5].

From an educational perspective, the use of infographics has shown its efficacy as
a useful pedagogical tool in higher education teaching [6–11]. Previous studies have
emphasised infographics as a pedagogical tool in the teaching of languages [12], math-
ematics [13,14], science [6], and technology [15], among other disciplines. In particular,
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the use of infographics as an active learning strategy is spreading throughout medical
education [3,11,16]. From a pedagogical point of view, the use of visual communication
tools offers an important support system for the cognitive processes involved in solving
complex problems, boosting motivation during learning [17] and reducing the cognitive
load of students [18]. In this sense, infographics can be a relevant visual resource for the
teaching–learning process since they harmonise technological skills with creativity, scien-
tific information search, critical appraisal, and information synthesis [7–9,19,20]. Likewise,
student participation in creating content that is accessible and of public interest increases
their motivation [20]. The responsibility of creating materials for informative purposes is
another key element of the use of infographics as a teaching tool [19], which makes it a
resource of successful value, especially in the training of students in health specialities.

In scientific dissemination, the use of infographics is an added value in the presen-
tation of the results of a scientific article [16,21–25]. In fact, an increasing number of
scientific journals have incorporated the graphical summary as another element of the
manuscript [26]. Prestigious journals such as the British Medical Journal have a specific
section on infographics (https://www.bmj.com/infographics) for the graphic presentation
of the key elements of a scientific article. This new editorial initiative of the current scientific
publication is supported by recent research that has examined the use and potential of this
tool in terms of the dissemination of scientific evidence. The study by Huang et al. showed
that scientific articles that were disseminated with infographics on social networks had a
higher number of visits and downloads compared to those that did not have this graphical
resource [22,27]. In addition, another positive value of the infographics of scientific articles
is that they are shared up to eight times more on social networks compared to manuscript
abstracts in text format [21].

Despite the considerable educational value that infographics possess as tools for
teaching and learning, no studies have been conducted to determine the potential impact
they can have on the skills, level of difficulty, motivation, and overall satisfaction of Spanish
students pursuing health science degrees such as physiotherapy, occupational therapy, and
podiatry. Another important point is to determine the extent to which students enrolled in
these degree programs are familiar with and use graphical summaries like infographics
as study aids. Thus, the educational innovation initiative InfoHealth was launched. This
project involved creating and designing an infographic involving students of physiotherapy,
occupational therapy, and podiatry at Miguel Hernández University. In this study, we
analysed the preceding knowledge and usage of graphical resources among students who
partook in the InfoHealth project. We also evaluated their competencies, the level of
challenge they encountered, their motivation, and their overall satisfaction after completing
the task.

2. Materials and Methods
2.1. Design and Description of the Learning Strategy Innovation

The InfoHealth educational innovation project was proposed by five teachers from the
Faculty of Medicine at Miguel Hernández University (MHU). This project aimed to improve
the learning experience of students enrolled in physiotherapy, podiatry, and occupational
therapy degrees. The teachers implemented an activity within various core subjects during
the second semester of the 2019/2020 academic year. This activity involved creating an
infographic within the following subjects: general procedures in physiotherapy III and
physiotherapy in clinical specialities I (for the physiotherapy degree), sports podiatry (for
the podiatry degree), and occupational therapy in childhood and adolescence (for the
occupational therapy degree).

Prior to creating the infographics, each teacher held a classroom session with their
respective students to outline the objectives of the activity, the expected final product, and
the significance of the activity’s contribution to the continuous assessment of the subjects
involved, which accounts for 10% of the final grade. During this session, the teachers
also presented the 12 essential tips for creating effective infographics, as developed by the
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project team [28]. In addition, the session also covered some basic concepts on how to
use infographic design tools, including online tools like Canva®, to help students create
their infographics. The 12 tips shared with the students included: (1) identifying the target
audience; (2) establishing the infographic’s purpose; (3) crafting an engaging title for the
target audience; (4) selecting clear and concise information; (5) effectively connecting graph-
ical elements to tell a story; (6) emphasising the main ideas; (7) creating an initial draft of
the infographic; (8) following basic principles of graphic design; (9) selecting appropriate
colours; (10) testing the infographic to ensure optimal performance; (11) checking for possi-
ble typos; and (12) developing an efficient dissemination plan. In addition, in this session,
teachers highlighted the importance of using evidence-based health information to create
the infographic. Therefore, students were urged to document the content they included in
the infographic from suitable scientific references or through other reliable sources.

The infographics creation was a group activity, with each group comprising 2–3 stu-
dents. The groups had the freedom to choose the theme of their infographic as long as it
related to the contents covered in their respective subject. As part of the project require-
ments, each group was also tasked with preparing a comprehensive written document,
including the title of the infographic, personal information of all group members, and a
thorough explanation of the developmental process undertaken. This document also had
to contain a description of the information search and selection strategies, initial ideas,
sketches, and the final proposal. Examples of infographics created by students in each
bachelor’s degree program are available in the Supplementary Materials (File S1).

Each group scheduled at least two tutorial sessions with each teacher to ensure quality
and progress. Teachers conducted the online tutorials because of the COVID-19 pandemic
and the state of emergency. In these virtual sessions, they offered guidance and valuable
feedback regarding the topic’s development. They oversaw the information search and
selection process, while also providing practical help to the groups in the design and
development of their infographics.

2.2. Participants

At the beginning of the course, students were informed verbally and in writing about
the activity of creating infographics through the university noticeboard. The sample for
this study was collected by convenience sampling, in which 143 students partook out of
a possible 206. The study did not involve potential risks to the participants, and their
participation was voluntary. Therefore, the study did not require approval from an ethical
committee but only required participant permission, which was obtained through informed
consent. By ensuring informed consent and voluntary participation, ethical considerations
were addressed, promoting respect for autonomy and protecting the rights and well-being
of the participants. We also ensured full compliance with the Spanish Organic Law 3/2018,
of 5 December, on the Protection of Personal Data and the guarantee of digital rights. This
law aligns with the principles outlined in the Declaration of Helsinki and further safeguards
participant privacy.

2.3. Assessment of the Experience

As part of the InfoHealth project, students were asked to complete a questionnaire after
the activity. The questionnaire was designed using Google Forms, following the CHERRIES
checklist for internet-based surveys [29]. The questionnaire comprised four sections:

(1) Academic and personal information: this section collected basic demographic data
about the participants.

(2) Prior knowledge and use of graphical summaries: this section assessed students’ prior
knowledge of infographics and their experience using them in educational settings.

(3) Perception of skill development after creating infographics: This section focused on
student perceptions of their skill development after participating in the infographic
creation activity. The questionnaire listed specific competencies targeted in the activity,
which were extracted from the core curriculum requirements for the subjects in which
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the activity was conducted. Students rated their perceived improvement in each
competency using a Likert scale. The internal consistency of this section was assessed
using Cronbach’s alpha, which yielded a score of 0.86, indicating good reliability.

(4) Evaluation of satisfaction with the activity: this section assessed student satisfaction
with the infographic creation activity.

The questionnaire took approximately 10–15 min to complete.

2.4. Statistical Analysis

Statistical analysis was performed with the statistical software R version 4.2.1 (R
Foundation for Statistical Computing). All statistical tests were bilateral, with a significance
level of 5%. Quantitative variables were described by mean and standard deviation, and
qualitative or categorical variables were described by “n” and percentage. The mean and
standard deviation in each group were used to compare competence acquisition and the
assessment of the activity according to prior knowledge and the use of infographics. We
estimated p values using the Student statistical t-test.

3. Results

Of the 143 participants in the InfoHealth project, 58.5% were male with a mean age
of 22.3 years (standard deviation 5.3). Around two-thirds (67.8%) of the participants
were physiotherapy undergraduates, 7.7% had another previous degree, and 86.7% were
second-year undergraduates (Table 1).

Table 1. General characteristics of students partaking in the InfoHealth project (n = 143).

Variables % (n)

Sex
Men 58.5 (83)

Women 41.5 (59)

Age, mean (SD) 22.3

Bachelor’s degree
Physiotherapy 67.8 (97)

Occupational therapy 25.2 (36)
Podiatry 7.0 (10)

Previous bachelor’s degree
No 92.3 (132)
Yes 7.7 (11)

Year of study
Second year 86.7 (124)
Third year 9.1 (13)

Fourth year 4.2 (6)
Abbreviations: SD, standard deviation.

Table 2 displays the percentage of students who had previous knowledge or had
used graphical summaries. Overall, the results of the initial evaluation performed prior
to the activity showed that the percentage of students with prior knowledge of graphical
summaries was higher than the percentage of students who used these resources.

Regarding the type of graphical summary, we observed a greater difference between
knowledge and use for timelines (54.5%), concept maps (48.2%), flowcharts (41.3%), and
idea maps (39.1%). In terms of knowledge, outlines (96.5%) and concept maps (94.4%)
were the most familiar resources, while synoptic tables (9.8%) and Venn diagrams (16.8%)
were the least familiar. As for usage, less than half of the participants reported using
any graphical summaries overall, except for diagrams, which were reported by 86.7% of
the participants. The most used resource was concept maps (46.2%) and the least used
was Venn diagrams (0%). Likewise, 65.7% were familiar with infographics before starting
the activity; this percentage was slightly higher in physiotherapy students (82.5%) and
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much lower in occupational therapy students (19.4%). We observed no differences in the
knowledge of infographics according to sex, course, or previous qualification. Regarding
previous use of infographics, 39.9% reported having used them, although we found large
differences according to degree (54.6% in physiotherapy, 8.3% in occupational therapy, and
10.0% in podiatry), course (42.7% in second year, 7.7% in third year, and 50.0% in fourth
year), sex (49.2% in men and 33.7% in women), and previous degree (39.4% in those with
no previous degree; 45.5% in those who had a previous degree).

Table 2. Percentage of students who had previous knowledge or had used graphical summaries
(n = 143).

Graphical Summaries
Knowledge Usage

% (n) % (n)

Timelines 96.5 (138) 86.7 (124)
Concept maps 94.4 (135) 46.2 (66)

Outlines 68.5 (98) 14.0 (20)
Idea maps 60.8 (87) 21.7 (31)

Comparative charts 58.7 (84) 32.9 (47)
Flowcharts 44.1 (63) 2.8 (4)

Organisational charts 28.7 (41) 4.2 (6)
Sequence diagram 23.1 (33) 9.8 (14)

Venn diagram 16.8 (24) 0.0 (0)
Synoptic tables 9.8 (14) 4.2 (6)

Table 3 shows the results of the competencies gained after the infographic creation
activity. On a scale from zero (not at all) to 10 (very much), the competence with the
highest acquisition level after completing the infographic was “I am able to establish good
interpersonal communication to address efficiently and empathetically the community
where I work and the individuals with whom I interact”, with an average score of 8.54.
The competence with the lowest acquisition level was “I am able to formulate hypotheses,
evaluate information and promote viable solutions to professional cases and situations”,
with an average score of 7.66. When considering prior knowledge or use of infographics,
clear differences were observed for all competencies. Students who had knowledge or had
used infographics prior to the activity showed a higher acquisition level overall (Table 3).

The students’ assessment of the infographics activity, both for the total and distin-
guishing by prior knowledge and use of infographics, is shown in Table 4. The students
showed, on a scale of 0 to 10, that the difficulty level was moderate (mean of 6.20 for search
and sketch, and mean of 6.24 for the entire process). In addition, the students reported that
the motivation for the activity was high (mean of 8.08) and that they were highly satisfied
overall with the activity and with the level of learning (mean of 8.95 and 8.81, respectively).
Regarding the level of satisfaction with the teaching staff, materials, and classmates, work-
ing with classmates was the best-valued aspect (mean of 4.50) on a scale from 0 to 5. No
differences were observed in the difficulty level according to previous knowledge or use of
infographics. In contrast, greater motivation and satisfaction were observed in the students
who knew or had previously used infographics, except for their assessment of the materials
provided. Over 90% of the students declared they would recommend or partake in this
activity again, and they reported agreeing that this activity reinforced their interest in
evidence-based practice and their knowledge gained in the degree.
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Table 3. Mean (standard deviation) of the level of skills acquisition on a scale from 0 to 10 after completing an infographic activity based on previous knowledge and
usage of infographics (n = 143).

Competencies Total
Previous Knowledge Previous Usage

No (n = 49) Yes (n = 94) p Value * No (n = 86) Yes (n = 57) p Value *

I am able to formulate hypotheses, evaluate information, and
promote viable solutions to professional cases and situations. 7.66 (1.22) 7.08 (1.19) 7.97 (1.21) <0.001 7.26 (1.18) 8.28 (1.00) <0.001

I am able to analyse, evaluate, and assess individual and
collective situations, identify problems, interpret data, and
formulate solutions to individual or collective problems.

7.72 (1.29) 7.10 (1.48) 8.04 (1.06) <0.001 7.34 (1.33) 8.30 (1.00) <0.001

I am able to appraise information critically and apply the
scientific method to improve professional practice. 7.67 (1.33) 6.90 (1.10) 8.07 (1.26) <0.001 7.17 (1.21) 8.42 (1.15) <0.001

I am able to establish good interpersonal communication to
address efficiently and empathetically the community where I
work and the individuals with whom I interact.

8.54 (1.31) 8.12 (1.52) 8.76 (1.13) 0.012 8.31 (1.42) 8.88 (1.05) 0.011

I am able to update, consolidate, and integrate new
knowledge to improve my professional practice using
continuous self-learning techniques and critical analysis.

8.13 (1.18) 7.61 (1.24) 8.39 (1.06) <0.001 7.85 (1.20) 8.54 (1.02) <0.001

I am able to use and promote innovation and creativity to
solve professional problems. 7.85 (1.37) 7.37 (1.48) 8.10 (1.24) 0.002 7.55 (1.35) 8.30 (1.27) 0.001

* p-value calculated using the Student t-test. Bold values indicate statistically significant p-values (p < 0.05), suggesting strong evidence against the null hypothesis and indicating an
unlikely occurrence by chance alone.

Table 4. Assessment of the infographic activity based on previous knowledge and usage of infographics (n = 143).

Competencies Total
Previous Knowledge Previous Usage

No (n = 49) Yes (n = 94) p Value * No (n = 86) Yes (n = 57) p Value *

Level of difficulty in searching information and drafting
(range scale from 0 to 10), mean (SD). 6.20 (1.47) 6.22 (1.61) 6.18 (1.41) 0.867 6.16 (1.45) 6.25 (1.53) 0.743

Level of difficulty in making the infographic (range scale from
0 to 10), mean (SD). 6.24 (1.57) 6.47 (1.78) 6.12 (1.44) 0.204 6.23 (1.57) 6.25 (1.58) 0.961

Level of motivation for making the infographic (range scale
from 0 to 10), mean (SD). 8.08 (1.59) 7.57 (1.61) 8.35 (1.51) 0.005 7.69 (1.64) 8.68 (1.30) <0.001
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Table 4. Cont.

Competencies Total
Previous Knowledge Previous Usage

No (n = 49) Yes (n = 94) p Value * No (n = 86) Yes (n = 57) p Value *

Level of overall satisfaction with the work completed, and the
result achieved (range scale from 0 to 10), mean (SD). 8.95 (1.15) 8.61 (1.29) 9.13 (1.04) 0.011 8.61 (1.24) 9.46 (0.78) <0.001

Level of learning from the chosen topic for making the
infographic (range scale from 0 to 10), mean (SD). 4.32 (0.77) 4.08 (0.81) 4.45 (0.73) 0.007 4.16 (0.79) 4.56 (0.68) 0.002

Level of satisfaction with the teachers (range scale from 0 to 5),
mean (SD). 4.05 (0.86) 3.96 (0.91) 4.10 (0.83) 0.369 4.01 (0.86) 4.11 (0.86) 0.525

Level of satisfaction with the instructional materials (range
scale from 0 to 5), mean (SD). 4.50 (0.89) 4.33 (1.01) 4.59 (0.81) 0.098 4.36 (1.01) 4.70 (0.63) 0.014

Students who would recommend this activity to other
classmates, % (n). 98.6 (141) 100.0 (49) 97.2 (92) - 98.8 (85) 98.2 (56) -

Students who would partake in the activity again, % (n). 97.9 (140) 100.0 (49) 96.8 (91) - 97.7 (84) 98.2 (56) -

Students who think that this type of activity will increase their
interest in evidence-based practice, % (n). 97.9 (140) 93.9 (46) 100.0 (94) - 96.5 (83) 100.0 (57) -

Students who think that this type of activity reinforces
knowledge gained in the degree, % (n). 99.3 (142) 98.0 (48) 100.0 (94) - 98.8 (85) 100.0 (57) -

* p-value calculated using the Student t-test. Abbreviations: %, percentage; SD, standard deviation. Bold values indicate statistically significant p-values (p < 0.05), suggesting strong
evidence against the null hypothesis and indicating an unlikely occurrence by chance alone.
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4. Discussion

The results of the InfoHealth project have shown that a high percentage of students
had knowledge about different graphical summaries before carrying out the infographics
activity, compared to students who reported using these graphical resources. Regarding the
type of graphical summary, the biggest differences between knowing and using them were
found in timelines, concept maps, flowcharts, and idea maps. Diagrams were the most
familiar, as opposed to synoptic tables and Venn diagrams, which were the least familiar.
Before conducting the activity, infographics were graphic summary techniques known by
six out of 10 students and used by four out of 10 students, with slight differences being
observed according to gender, degree, previous degree, or course. Once the infographics
activity was completed, students showed a high level of competence acquisition, with
the results being slightly higher in those students who knew or had previously used
infographics. In addition, we observed a moderate level of difficulty and a high level of
motivation and satisfaction with the activity. All students involved would recommend or
partake in the activity again and were convinced that this activity can increase their interest
in evidence-based practice and reinforce their knowledge gained in the degree.

Our study uncovered a notable disparity between the number of students who had
previous knowledge of graphical summaries and those who reported using them as learning
tools. However, the lack of similar studies in the existing literature prevented us from
comparing these results to previous findings. In the absence of evidence, several potential
reasons could explain the lower usage of these resources. Earlier research reported that
factors such as the extra time required for their use, lack of teacher encouragement, students’
inability to recognise the impact of their use on exam results, or resistance to change might
contribute to a lower use of graphical tools [30,31]. Our study also revealed that the most
frequently employed graphical summaries were outlines, concept maps, and infographics.
The literature has documented that these visual resources can enhance retention and
facilitate metacognitive improvements [32–35]. Conversely, Venn diagrams and synoptic
tables were the least used graphical summary tools. This discrepancy could be attributed to
the fact that students may be familiar with these tools, but cannot recognise them by their
names. For example, while Venn diagrams are very common in mathematics and logic,
students may not be aware of this term.

The competence that received the highest rating following the activity was “I am able
to establish good interpersonal communication to address efficiently and empathetically the
community where I work and the individuals with whom I interact”. This result is in line
with previous studies reporting that infographics appear to be a powerful dissemination
tool [16,21–25]. According to some recent studies, infographics may play a vital role in
connecting with communities and contributing to health literacy [36,37]. Hence, introduc-
ing this learning resource to physiotherapy, occupational therapy, and podiatry students
could be a pedagogical element of interest for its contribution to improving students’ health
communication skills. In contrast, the skills of formulating hypotheses and critical appraisal
using the scientific method were the skills least gained by making infographics, according
to the students in this study. Despite the need to synthesise information and critically
evaluate the scientific literature to create an infographic, graphical representation does not
seem the best resource for acquiring specific scientific competencies. However, in this study,
we observed that students who had knowledge or had used graphical summaries prior to
the activity scored higher in the acquisition of all the competencies assessed. This might be
because students who had greater knowledge and/or skills in this graphical representation
were more inclined towards the activity. Perhaps, their familiarity with the resource could
have influenced a more accurate evaluation of skill acquisition through the activity.

Another interesting result of this study is that the students showed a high level of
motivation and satisfaction with the infographics, which coincides with what has been
described in previous experiences in nursing [38] or other health sciences [8]. According to
our students, the activity played a significant role in increasing their interest in evidence-
based practice, while also strengthening their knowledge gained during their degree. This
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finding is consistent with the results of a study conducted by Saunders et al. [39] in Scotland,
where it was observed that the grade on an infographic assignment closely mirrored the
grade on the subsequent exam. Taken together, these results suggest that engaging students
in activities that encourage evidence-based practice can yield a favourable impact on
their interest and comprehension of the subject matter. Moreover, our students reported
a moderate level of difficulty in completing the activity, with no significant differences
observed between those with or without prior knowledge, or between those who had or
had not used infographics before. However, it should be noted that the project team that
provided 12 recommendations for the creation of infographics may have played a role in
reducing the perceived difficulty of the task. In addition, the use of web applications that
offer predefined templates for creating infographics, along with their intuitive nature, may
have further contributed to the students’ perceived ease of completing the task.

While this study provides valuable insights into using infographics as a learning tool,
it is important to consider some limitations that may affect the interpretation of the findings.
First, the level of skills among the students before the activity was not measured, so we did
not have information about their starting point. Second, the absence of a comparison group
prevents us from conclusively attributing the observed results solely to participation in the
InfoHealth project, as other external factors may have influenced the outcomes. It is also
important to acknowledge that the voluntary nature of the activity meant that only the most
motivated students partook, which could introduce a potential selection bias. Moreover, the
questionnaire, while assessing student perceptions, did not capture detailed self-reflection
on their learning experiences, limiting our understanding of how students perceived their
own skill development during infographic creation. Finally, physiotherapy students were
over-represented compared to students from occupational therapy or podiatry programs.

Despite these limitations, this study has several strengths. First, students were from
three different health science degrees, allowing for diverse perspectives and experiences.
Second, the project facilitated interactions and relationships among the teaching staff in-
volved, promoting collaboration and cross-disciplinary learning. Third, the pre-established
recommendations for creating infographics [28] provided a standardised approach for the
students. Finally, a comprehensive evaluation of the activity was conducted, including
assessing competencies, difficulty, motivation, and satisfaction. This thorough evaluation
provides valuable information for the design and implementation of future initiatives.

5. Conclusions

The InfoHealth project provides valuable insights into the use and knowledge of
graphical summaries among students of physiotherapy, occupational therapy, and podiatry
at MHU. The results showed a significant lack of knowledge about graphical summaries
and limited use of study tools among university students. However, creating infographics
as a pedagogical strategy may be a promising tool for developing competencies and student
engagement. Notably, the level of difficulty perceived by students was moderate, mainly
when recommendations on creating infographics were provided.

Our findings provide a valuable foundation for understanding the impact of info-
graphics in Spanish health science programs. Future research efforts could build upon our
work by systematically investigating whether creating infographics significantly changes
student learning outcomes compared to traditional study routines. This could involve
employing rigorous research designs, such as randomised controlled trials or pre-test/post-
test designs, tailored to measure specific learning objectives relevant to the health science
disciplines studied. For example, future research could investigate the impact of info-
graphics on knowledge retention through long-term follow-up assessments, or assess the
development of critical thinking skills by analysing student responses to open-ended ques-
tions requiring application of the learned material. In addition, investigations into the
benefits of multidisciplinary collaboration during infographic development are warranted.
Such collaborations could involve partnerships between healthcare professionals, graphic
designers, and educational specialists. These collaborations could be further explored
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to assess the impact on faculty development programs designed to support innovative
teaching methods, including the integration of infographics into health science curricula.
Overall, the InfoHealth project has shown the potential of infographics as a pedagogical
tool for promoting competencies and engagement among students. The findings of this
study provide a groundwork for future research aimed at optimising the use of infographics
as a teaching and learning tool across various health disciplines.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/ejihpe14040060/s1, File S1: Examples of infographics.

Author Contributions: Conceptualization, E.-M.N.-M., J.G.-C., C.L.-Q. and S.H.-S.; methodology,
E.-M.N.-M. and S.H.-S.; formal analysis, E.-M.N.-M.; writing—original draft preparation, E.-M.N.-M.
and D.V.-G.; writing—review and editing, E.-M.N.-M. and D.V.-G.; funding acquisition, S.H.-S. All
authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by the Office of the Vice President for Studies of Miguel
Hernández University for its financial support (University Educational Innovation Program:
PIEU/2019/42: InfoHealth: evidencia científica gráfica para la educación en salud).

Institutional Review Board Statement: This study employed a non-experimental design with
completely anonymous data collection. As a result, we did not seek approval from an ethics
committee, as the International Ethical Guidelines for Health-related Research Involving Humans
(https://cioms.ch/wp-content/uploads/2017/01/WEB-CIOMS-EthicalGuidelines.pdf (accessed
on 15 February 2020)) recognize that some studies may be exempt from ethics committee approval
when data are generated through observation and individual or group identification is anonymized
or coded. Moreover, our research adhered to the ethical principles outlined in the Declaration of
Helsinki. Additionally, we maintained the confidentiality and anonymity of our participants in
accordance with the principles stated in Organic Law 3/2018, of 5 December, on the Protection of
Personal Data and the guarantee of digital rights.

Informed Consent Statement: Informed consent was obtained from all subjects involved in this study.

Data Availability Statement: The data that support the findings of this study are available from the
corresponding author [D.V.-G.] upon reasonable request.

Acknowledgments: The authors would like to thank the students who partook in the project for their
involvement and collaboration.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Burgio, V.; Moretti, M. Infographics as Images: Meaningfulness beyond Information. Proceedings 2017, 1, 891. [CrossRef]
2. Houts, P.S.; Doak, C.C.; Doak, L.G.; Loscalzo, M.J. The role of pictures in improving health communication: A review of research

on attention, comprehension, recall, and adherence. Patient Educ. Couns. 2006, 61, 173–190. [CrossRef] [PubMed]
3. McCrorie, A.D.; Donnelly, C.; McGlade, K.J. Infographics: Healthcare Communication for the Digital Age. Ulster Med. J. 2016, 85,

71–75. [PubMed]
4. Barros Bastida, C.; Barros Morales, R. Los medios audiovisuales y su influencia en la educación desde alternativas de análisis.

Univ. Soc. 2015, 7, 26–31.
5. Millar, B.C.; Lim, M. The Role of Visual Abstracts in the Dissemination of Medical Research. Ulster Med. J 2022, 91, 67–78.
6. Davidson, R. Using Infographics in the Science Classroom: Three Investigations in Which Students Present Their Results in

Infographics. Sci. Teach. 2014, 81, 34–39.
7. Taguchi, K.; Ackerman, L. The Infographic: Is there a Place in Higher Education? In Proceedings of World Conference on E-Learning;

Bastiaens, T., Ed.; Association for the Advancement of Computing in Education (AACE): New Orleans, LA, USA, 2014; pp.
1901–1905. Available online: https://www.learntechlib.org/primary/p/148882/ (accessed on 23 July 2023).

8. Shanks, J.D.; Izumi, B.; Sun, C.; Martin, A.; Byker Shanks, C. Teaching Undergraduate Students to Visualize and Communicate
Public Health Data with Infographics. Front. Public Health 2017, 5, 315. [CrossRef]

9. Hsiao, P.Y.; Laquatra, I.; Johnson, R.M.; Smolic, C.E. Using Infographics to Teach the Evidence Analysis Process to Senior
Undergraduate Students. J. Acad. Nutr. Diet 2019, 119, 26–30. [CrossRef] [PubMed]

10. Samra, E.M. The Effect of Introducing Infographic Pattern on Developing Cognitive Understanding by Using AI Technology for
University Students during the COVID-19 Pandemic. J. Healthc. Eng. 2021, 2021, 7197224. [CrossRef]

https://www.mdpi.com/article/10.3390/ejihpe14040060/s1
https://www.mdpi.com/article/10.3390/ejihpe14040060/s1
https://cioms.ch/wp-content/uploads/2017/01/WEB-CIOMS-EthicalGuidelines.pdf
https://doi.org/10.3390/proceedings1090891
https://doi.org/10.1016/j.pec.2005.05.004
https://www.ncbi.nlm.nih.gov/pubmed/16122896
https://www.ncbi.nlm.nih.gov/pubmed/27601757
https://www.learntechlib.org/primary/p/148882/
https://doi.org/10.3389/fpubh.2017.00315
https://doi.org/10.1016/j.jand.2017.10.022
https://www.ncbi.nlm.nih.gov/pubmed/29429854
https://doi.org/10.1155/2021/7197224


Eur. J. Investig. Health Psychol. Educ. 2024, 14 939

11. Dowhos, K.; Sherbino, J.; Chan, T.M.; Nagji, A. Infographics, podcasts, and blogs: A multi-channel, asynchronous, digital faculty
experience to improve clinical teaching (MAX FacDev). Can. J. Emerg. Med. 2021, 23, 390–393. [CrossRef]

12. Pisarenko, V.; Bondarev, M. Infographics Use in Teaching Foreign Languages for Specific Purposes. Recent Pat. Comput. Sci. 2016,
9, 124–132. [CrossRef]

13. Sudakov, I.; Bellsky, T.; Usenyuk, S.; Polyakova, V. Mathematics and Climate Infographics: A Mechanism for Interdisciplinary
Collaboration in the Classroom. PRIMUS 2016, 26, 158–167. [CrossRef]

14. Baglama, B.; Yucesoy, Y.; Uzunboylu, H.; Özcan, D. Can infographics facilitate the learning of individuals with mathematical
learning difficulties? Int. J. Cogn. Res. Sci. Eng. Educ. 2017, 5, 119–128. [CrossRef]

15. Al-Mohammadi, N. Effectiveness of Using Infographics as an Approach for Teaching Programming Fundamentals on Developing
Analytical Thinking Skills for High School Students in the City of Makkah in Saudi Arabia. Glob. J. Educ. Stud. 2017, 3, 22–42.
[CrossRef]

16. Turck, C.J.; Silva, M.A.; Tremblay, S.R.; Sachse, S.L. A Preliminary Study of Health Care Professionals’ Preferences for Infographics
versus Conventional Abstracts for Communicating the Results of Clinical Research. J. Contin. Educ. Health Prof. 2014, 34
(Suppl. S1), S36–S38. [CrossRef]

17. Rasul, S.; Bukhsh, Q.; Batool, S. A study to analyze the effectiveness of audio visual aids in teaching learning process at university
level. Procedia Soc. 2011, 28, 78–81. [CrossRef]

18. Mayer, R.E.; Moreno, R. Nine Ways to Reduce Cognitive Load in Multimedia Learning. Educ. Psychol. 2003, 38, 43–52. [CrossRef]
19. Lamb, G.; Polman, J.; Newman, A.; Smith, C. Science News Infographics: Teaching Students to Gather, Interpret, and Present

Information Graphically. Sci. Teach. 2014, 81, 25–30.
20. Matrix, S.; Hodson, J. Teaching with Infographics: Practicing New Digital Competencies and Visual Literacies. J. Pedagog. Dev.

2014, 4, 2–27.
21. Ibrahim, A.M.; Lillemoe, K.D.; Klingensmith, M.E.; Dimick, J.B. Visual Abstracts to Disseminate Research on Social Media: A

Prospective, Case-control Crossover Study. Ann. Surg. 2017, 266, e46–e48. [CrossRef]
22. Huang, S.; Martin, L.J.; Yeh, C.H.; Chin, A.; Murray, H.; Sanderson, W.B.; Mohindra, R.; Chan, T.M.; Thoma, B. The effect of an

infographic promotion on research dissemination and readership: A randomized controlled trial. Can. J. Emerg. Med. 2018, 20,
826–833. [CrossRef]

23. Thoma, B.; Murray, H.; Huang, S.Y.M.; Milne, W.K.; Marti, L.J.; Bond, C.M.; Mohindra, R.; Chin, A.; Yeh, C.H.; Sanderson, W.B.;
et al. The impact of social media promotion with infographics and podcasts on research dissemination and readership. Can. J.
Emerg. Med. 2018, 20, 300–306. [CrossRef] [PubMed]

24. Kunze, K.N.; Vadhera, A.; Purbey, R.; Singh, H.; Kazarian, G.S.; Chahla, J. Infographics Are More Effective at Increasing Social
Media Attention in Comparison with Original Research Articles: An Altmetrics-Based Analysis. Arthroscopy 2021, 37, 2591–2597.
[CrossRef]

25. Trivedi, S.P.; Chin, A.; Ibrahim, A.; Ou, A. Infographics and Visual Abstracts. J. Grad. Med. Educ. 2021, 13, 581–582. [CrossRef]
[PubMed]

26. Erskine, N.; Hendricks, S. The Use of Twitter by Medical Journals: Systematic Review of the Literature. J. Med. Internet Res. 2021,
23, e26378. [CrossRef] [PubMed]

27. Murray, I.R.; Murray, A.D.; Wordie, S.J.; Oliver, C.W.; Murray, A.W.; Simpson, A.H.R.W. Maximising the impact of your work
using infographics. Bone Jt. Res. 2017, 6, 619–620. [CrossRef]

28. Hernandez-Sanchez, S.; Moreno-Perez, V.; Garcia-Campos, J.; Marco-Lledó, J.; Navarrete-Muñoz, E.M.; Lozano-Quijada, C.
Twelve tips to make successful medical infographics. Med. Teach. 2021, 43, 1353–1359. [CrossRef]

29. Eysenbach, G. Improving the Quality of Web Surveys: The Checklist for Reporting Results of Internet E-Surveys (CHERRIES). J.
Med. Internet Res. 2004, 6, e34. [CrossRef]

30. All, A.C.; Havens, R.L. Cognitive/concept mapping: A teaching strategy for nursing. J. Adv. Nurs. 1997, 25, 1210–1219. [CrossRef]
31. Gul, R.B.; Boman, J.A. Concept mapping: A strategy for teaching and evaluation in nursing education. Nurse Educ. Pract. 2006, 6,

199–206. [CrossRef]
32. Novak, J.D. Concept maps and Vee diagrams: Two metacognitive tools to facilitate meaningful learning. Instr. Sci. 1990, 19, 29–52.

[CrossRef]
33. Vekiri, I. What Is the Value of Graphical Displays in Learning? Educ. Psychol. Rev. 2002, 14, 261–312. [CrossRef]
34. Chicca, J.; Chunta, K. Engaging Students with Visual Stories: Using Infographics in Nursing Education. Teach. Learn. Nurs. 2020,

15, 32–36. [CrossRef]
35. Powell, B.D.; Oxley, M.S.; Chen, K.; Anksorus, H.; Hubal, R.; Persky, A.M.; Harris, S. A Concept Mapping Activity to Enhance

Pharmacy Students’ Metacognition and Comprehension of Fundamental Disease State Knowledge. Am. J. Pharm. Educ. 2021,
85, 8266. [CrossRef] [PubMed]

36. Lerman Ginzburg, S.; Botana Martinez, P.; Reisner, E.; Chappell, S.; Brugge, D.; Kurtz-Rossi, S. An Evaluation of an Environmental
Health Infographic in Community Settings. Inquiry 2021, 58, 469580211059290. [CrossRef] [PubMed]

37. Ramos, S.R.; Lardier, D.T.; Bond, K.T.; Boyd, D.T.; O’Hare, O.M.; Nelson, L.E.; Guthrie, B.J.; Kershaw, T. Participatory Design of a
Web-Based HIV Oral Self-Testing Infographic Experiment (HOTIE) for Emerging Adult Sexual Minority Men of Color: A Mixed
Methods Randomized Control Trial. Int. J. Environ. Res. Public Health 2021, 18, 11881. [CrossRef] [PubMed]

https://doi.org/10.1007/s43678-020-00069-5
https://doi.org/10.2174/2213275908666151006000223
https://doi.org/10.1080/10511970.2015.1072607
https://doi.org/10.5937/IJCRSEE1702119B
https://doi.org/10.5296/gjes.v3i1.10854
https://doi.org/10.1002/chp.21232
https://doi.org/10.1016/j.sbspro.2011.11.016
https://doi.org/10.1207/S15326985EP3801_6
https://doi.org/10.1097/SLA.0000000000002277
https://doi.org/10.1017/cem.2018.436
https://doi.org/10.1017/cem.2017.394
https://www.ncbi.nlm.nih.gov/pubmed/28899440
https://doi.org/10.1016/j.arthro.2021.03.056
https://doi.org/10.4300/JGME-D-21-00590
https://www.ncbi.nlm.nih.gov/pubmed/34434520
https://doi.org/10.2196/26378
https://www.ncbi.nlm.nih.gov/pubmed/34319238
https://doi.org/10.1302/2046-3758.611.BJR-2017-0313
https://doi.org/10.1080/0142159X.2020.1855323
https://doi.org/10.2196/jmir.6.3.e34
https://doi.org/10.1046/j.1365-2648.1997.19970251210.x
https://doi.org/10.1016/j.nepr.2006.01.001
https://doi.org/10.1007/BF00377984
https://doi.org/10.1023/A:1016064429161
https://doi.org/10.1016/j.teln.2019.09.003
https://doi.org/10.5688/ajpe8266
https://www.ncbi.nlm.nih.gov/pubmed/34283726
https://doi.org/10.1177/00469580211059290
https://www.ncbi.nlm.nih.gov/pubmed/34894836
https://doi.org/10.3390/ijerph182211881
https://www.ncbi.nlm.nih.gov/pubmed/34831644


Eur. J. Investig. Health Psychol. Educ. 2024, 14 940

38. Bradshaw, M.J.; Porter, S. Infographics: A New Tool for the Nursing Classroom. Nurse Educ. 2017, 42, 57–59. [CrossRef]
39. Saunders, D.H.; Horrell, A.; Murray, A. Infographics for student assessment: More than meets the eye. Br. J. Sports Med. 2018, 52,

1487–1488. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1097/NNE.0000000000000316
https://doi.org/10.1136/bjsports-2017-097553

	Introduction 
	Materials and Methods 
	Design and Description of the Learning Strategy Innovation 
	Participants 
	Assessment of the Experience 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

