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Abstract: As we have seen as a consequence of the COVID-19 global pandemic, our scientific-
technological society requires a transformation of knowledge in a global, digital and virtual manner.
In light of this, and to improve the public health skills of professionals working to promote health
education, one of the current priorities is to train pre-service teachers on how to search for health-
related scientific knowledge relating to bio-health through digital literacy in health. The objectives
of this study were to determine the level of eHealth literacy, scientific knowledge in health and
confidence on the part of students, analyzing the degree of improvement following a teaching
intervention with students of the Bachelor’s Degree of Education of the University of Extremadura.
A quasi-experimental longitudinal study was carried out with pre-test and post-test groups and a
mixed data analysis. It involved the application of an active cooperative methodology with tutoring
using the jigsaw technique, with the use of four quality digital browsers to enhance scientific rigor.
The results show that the initial level of eHealth literacy and confidence was problematic. Following
the intervention with the cooperative methodology, both these levels and the level of scientific
knowledge in health reached an excellent level. In conclusion, this suggests that university training
programs need to be implemented to improve digital and scientific skills in health education as they
are currently insufficient. It has been demonstrated that a cooperative active methodology improved
these levels and accordingly its use in active and digital higher education should be promoted.

Keywords: eHealth literacy; confidence; higher education; health promotion

1. Introduction

Students in a global and digital society require scientific training, particularly in
health-related areas. The generation of problematic scientific knowledge due to poor
digital literacy in health (eHealth literacy) is a daily occurrence which affects our quality of
life. This fact has become even more apparent in recent times in relation to the efforts to
counter the COVID-19 pandemic declared by WHO, caused by the virus now known as
Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) [1,2].

One of the priority lines of research in science teaching is biomedical science literacy.
Nowadays, scientific knowledge is generated, modified and developed rapidly due to
digitalization and use of the internet [3,4].

The vast majority of health-related internet searches are made using terminology with
concerning deficiencies [5–7], leading to misconceptions due to lack of scientific and digital
skills [7], which can cause or aggravate individual and community health problems.

In addition, the professional skills of teacher trainees in the field of public health, par-
ticularly health promotion, are obtained through health education (EpS) courses [8,9]. This
is an area which requires constant training and updating of health knowledge. Therefore,
students need training in the management of digital tools and resources to guarantee the
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independence and rigor of self-learning processes and enhance their skills in an up-to-date
and effective manner.

Health literacy (HL) in the context of health education (HE) is a concept that deter-
mines a person’s capacity and motivation to access, understand and use health-related
information. HL is linked to healthy lifestyle habits due to decision-making about the
individual’s health needs. Accordingly, a person with a low literacy level is more likely to
have health-related problems [10].

In the school environment, these concepts assume new meanings and responsibil-
ities [11]. However, there is no specific key competency in the field of health, and it is
diluted across the curriculum, raising the need for specific proposals as to what and how
to organize and develop health issues in schools [12].

As a result of this need recognized by entities such as WHO, UNESCO, the Council of
Europe, the European Commission, the Spanish Ministry of Health, Consumer Affairs and
Social Welfare and the Spanish Ministry of Education, the COMSAL Project was developed
to define these competencies [13]. In addition, scientific societies and international orga-
nizations (ASE, ESERA, OECD) point to health and a healthy lifestyle as one of the basic
foundations of education. In 2015, the United Nations approved the document “Trans-
forming Our World: The 2030 Agenda for Sustainable Development” [14], comprising
17 Sustainable Development Goals (SDGs) to be achieved by 2030.

In this scenario, the acquisition of health skills is fundamental at all educational stages
as a means of improving people’s quality of life and ability to act in accordance with current
scientific and technological knowledge. Therefore, science teaching should also promote
training in health literacy [12,15].

Consequently, the term digital literacy in health arises, which is defined as the ability
to search, find, understand and evaluate health information from electronic sources and
apply the knowledge acquired to address or solve a health problem [16]. Digital literacy
in health modifies the health beliefs of individuals and also contributes to improve their
quality of life by enhancing their ability to access information relevant to health care for
both themselves and their families [17].

A recent study [18] found that only 12% of the 74 research papers analyzed conducted
interventions to improve low literacy levels. Education is necessary to ensure future
teachers have the adequate digital literacy in health and knowledge of quality resources
that improve their skills for searches and analysis of health issues on the internet [19].

On the other hand, learning is influenced by the affective domain of the students. This
perspective has not been the subject of recent consideration in the field of education or
teacher training. Students can influence their learning through metacognition. It has been
demonstrated that there is a loss of motivation and negative emotions when they feel less
competent with this scientific content [20].

Metacognitive control must be self-regulated through self-confidence, which refers to
the level of confidence when carrying out a task in a global or general way, [21] and not
in a specific way such as self-efficacy [22]. The Pew Report shows that 9 out of 10 people
believe the information they find on the internet. This poses a risk to human health, due to
a lack of training in the skills needed to carry out an adequate critical analysis of digital
information and the resources where it is found [6].

Training should also be supported by active strategies such as cooperative learn-
ing [23–25]. Future teachers need to learn new and diverse methodologies where the
students are the fundamental axis of the teaching–learning process. This cooperative
methodology has many advantages, including significant improvements to learning, atti-
tudes and values, increased motivation and greater responsibility and interdependence [26].

Consequently, it is necessary to provide trainee teachers with quality tools so that
they can help their future students to have a good level of digital literacy in health. The
advantages gained through use of ICT and virtual education [27] and strengthening group
work [28] should also be incorporated, with priority being placed on learning methodolo-
gies where students are the fundamental axis of the teaching-learning process.
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In light of all the above, the purpose of our project is to determine the level of digital
literacy in health, scientific knowledge in health and confidence with its use, analyzing the
improvement in these levels following a cooperative intervention for both male and female
trainee teachers of the Bachelor’s Degree of Education of the University of Extremadura.

2. Materials and Methods
2.1. Study Design

The study had a quasi-experimental longitudinal design with pre-test and post-test
groups and a mixed data analysis: a quantitative approach with descriptive and inferential
statistics, and, on the other hand, a qualitative approach with management of qualitative
categories of digital literacy in health.

2.2. Participants

The study population was selected based on convenience and non-probabilistic sam-
pling. It consisted of university students studying bioscientific training subjects under the
Bachelor’s Degree in Primary Education of the Faculty of Education of the University of
Extremadura during the 2016/2017 (n = 28) and 2017/2018 (n = 14) academic years. A
total of 42 students participated—28 female and 14 male—at all times according to the
recommendations and bioethical principles of the Helsinki Declaration and subsequent
international agreements [29].

2.3. Variables and Instrument

In order to determine the level of digital literacy in health, the Spanish version of
the eHEALS questionnaire [30] was completed before and after the intervention. The
eighth item of this questionnaire was also used to determine the level of confidence of
the students.

The level of scientific knowledge in health was analyzed using the specific question-
naire on the Zika virus already previously used in other studies [31], with four open
questions regarding: specific bioscientific knowledge, prevention, health promotion and
digital resources. This questionnaire was issued at the end of the intervention and was
revised and validated by Health Education teachers. It was only used at the end (post-test)
of the intervention because, following a previous generic oral screening, it was observed
that the participants had no previous scientific knowledge regarding the Zika virus.

2.4. Intervention

The same active intervention was incorporated in the practical seminar classes of
the bioscientific training subjects, during three hours in both academic years. These inter-
ventions carried out by the same teacher were developed applying an active cooperative
methodology (tutoring) using Aronson’s jigsaw technique [25]. Firstly, they were instructed
on the knowledge and use of certain resources such as search engines and online biblio-
graphic databases that stand out due to their quality or scientific prestige. These digital
resources were both in Spanish (Dialnet®, Medline Plus®, Familia y Salud®) and in En-
glish (Healthfinder®) and all of them have been recommended by the literature in this
field [19,32,33].

The students were divided into groups of four members, with four modalities/functions
distributed between the members. Thus, each person became an expert of one of the re-
sources; after a period of time, the experts of each resource met up to agree and ‘learn
by doing’ through the exchange of information. Finally, the group met as they did at the
beginning of the activity so that each member could share their experience and learning
with the others. The teacher provided guidance and collaborated when the groups needed
additional information or in the case of incomplete groups.



Int. J. Environ. Res. Public Health 2021, 18, 6674 4 of 9

2.5. Data Analysis

With respect to the data analysis, Microsoft Office Excel 365 software (Redmond, WA,
USA) was used for the descriptive analysis of the data gathered in the questionnaires
used in this study and to determine the averages (X), frequencies (F), percentages (%) and
standard deviations (SD) of each item. Meanwhile, for the inferential analysis the SPSS
(Statistical Package for the Social Sciences) 25.0 statistical software (IBM, Madrid, Spain)
was used. After concluding from the Kolmogorov–Smirnov test that the data did not follow
a normal distribution, inferential statistical tests were applied: the Mann–Whitney test
to check for significant differences (p < 0.05) between the sexes of the students, and the
Wilcoxon test to check for the existence of significant differences (p < 0.05) between the
pre-test and post-test groups.

The qualitative analysis of digital literacy in health was carried out based on four
qualitative categories: Inadequate, Problematic, Sufficient and Excellent, from the recent
study of a university in Mexico with a population similar to that of our study [34]. These
four qualitative categories were used to analyze the results of the eHealth Literacy Scale
(eHEALS) questionnaire [30], which allowed us to determine the level of eHealth literacy
of the sample (Table 1).

Table 1. Qualitative categories of eHealth literacy.

Categories Scale

Inadequate 0–19
Problematic 20–24
Sufficient 25–31
Excellent 32–40

To evaluate the level of scientific knowledge in health, the four questions of the Zika
virus questionnaire were analyzed according to the standards correct, semi-correct and
incorrect, with scores of 1 point, 0.5 points and 0 points, respectively, in order to determine
the average result from 0 to 4 for the four open questions. Those averages were then
converted into percentages.

Four qualitative categories were established to determine the level of scientific knowl-
edge in health: Inadequate, Problematic, Sufficient and Excellent. These four qualitative
categories were applied in accordance with the results obtained from our own scale based
on the percentage of successful responses, allowing us to determine the level of scientific
knowledge in health (Table 2).

Table 2. Qualitative categories of the scientific knowledge in health with Zika virus.

Categories Percentage

Inadequate 0–25%
Problematic 26–50%
Sufficient 51–75%
Excellent 76–100%

3. Results
3.1. Analysis of Digital Literacy in Health

Table 3 shows that the average pre-test value of digital literacy in health for the
samples analyzed was 23.93 ± 4.59, with female students having a higher average than
male students. The post-test results confirm this trend, with an average value for the
questionnaire of 34.55 ± 2.69.
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Table 3. Average and standard deviations from the overall results of the eHealth Literacy
(eHEALS) questionnaire.

Total Female Male

Pre-test 23.93 ± 4.59 * 24.36 ± 4.92 22.85 ± 4.35
Post-test 34.55 ± 2.69 * 34.93 ± 2.99 33.43 ± 2.62

* Statistically significant differences (p < 0.05).

The results of the Mann–Whitney U test indicate that there are no statistically signifi-
cant differences (p < 0.05) between the female and male pre-service teachers, neither in the
pre-test—with a level of significance of 0.58—nor in the post-test—with 0.06—although
this latter case was borderline. Wilcoxon’s statistical test indicates that there are statistically
significant differences (p < 0.05) between the pre-test and post-test results, both globally
and by sex (0.00).

More specifically, the eighth item of the questionnaire, “I am confident with the use
of internet information to make health decisions”, which allowed us to analyze the level
of confidence, follows the same trend with no statistically significant differences between
sexes and with statistically significant differences between the pre-test—2.71 ± 0.86—and
the post-test—4.21 ± 0.78.

According to the four qualitative categories of eHealth literacy, the pre-test level is
Problematic (20–24), while the post-test level is Excellent (32–40).

3.2. Analysis of Scientific Knowledge in Health

Following analysis of the questionnaires with the scoring system mentioned above of
correct (1 point), semi-correct (0.5 points) and incorrect (0 points), the average was 3.59 ± 0.32,
with female students having a higher average than male students. The results of the
Mann–Whitney U test indicate that there are statistically significant differences (p < 0.05),
with a value of 0.01 (Table 4).

Table 4. Average and standard deviations from the overall results of the Zika virus questionnaire.

Sex Average Standard Deviation Percentage

Female 3.76 * 0.28 94%
Male 3.25 * 0.30 81.25%
Total 3.59 0.32 89.75%

* Statistically significant differences (p < 0.05).

This average of 3.59 out of 4 represents an average success in the responses of 89.75%.
According to the four qualitative categories used to determine the level of scientific knowl-
edge in health (Table 2), the level of the sample after the intervention is Excellent.

Broken down by question, it can be seen in Table 5 that questions 2 and 4 were an-
swered by the entire sample correctly, while questions 1 and 3 were not completed correctly.

Table 5. Frequency and percentage of responses in the Zika virus questionnaire.

Question 1 Question 2 Question 3 Question 4

Correct 29 (69.05%) 42 (100%) 27 (64.29%) 42 (100%)
Semi-correct 12 (28.57%) 15 (35.71%)

Incorrect 1 (2.38%)
Total 42 (100%) 42 (100%) 42 (100%) 42 (100%)

Finally, the results of question 4 (“Indicate one rigorous and effective scientific pub-
lication or resource for your knowledge”) were analyzed in order to determine the most
commonly used resources. Two digital resources stood out, Medline Plus® and CDC (Cen-
ter for Disease Control and Prevention), which were cited 11 times. After these, Dialnet®

and WHO appeared eight times. Finally, both Familia y Salud® and Healthfinder® were
cited five times.
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4. Discussion

The results of this study reveal the low level of professional skills that future teachers
currently possess in the field of public health.

The initial average value for digital literacy in health was 23.93, placing it at the
Problematic level (20–24), which is a similar result to other studies [7,31,34]. On the other
hand, some studies [8] have shown higher average levels which are associated with a
high level of education. This may be a reflection of the inadequate training provided in
the Spanish education system as highlighted in international reports [35] and the lack of
training in this area in university teacher education programs. In the case of the Bachelor’s
Degree in Primary Education at the University of Extremadura where this research was
carried out, the subject “Motor Activity, Physical Activity and Health” is the only one
related to health promotion. This is also an optional course in one of the studies cited [36].
Thus, it is not seen as a priority and is dependent upon the teacher’s intention to focus
on this area in the classroom, which explains the lack of level of knowledge on the part
of the university students. Accordingly, specific training proposals should be made as to
what and how to organize and develop health promotion in university teacher training
degrees [9,10,12].

The results at the end of the intervention, with an average value of 34.93, clearly
show that university training in eHealth through interventions based on a cooperative
active methodology (tutoring) is an effective means of improving searches for information
and use of digital resources relating to health science knowledge. This average equates
to an Excellent level (32–40), an improvement on other previous studies where such
methodologies were also applied [7].

Recent educational trends emphasizing skills-based training such as Learning to Learn
and the Future of Education and Skills 2030 by the OECD [14] identify three skills that
students must develop: cognitive and metacognitive skills; social and emotional skills; and
physical and practical skills. The first of these areas includes the development of Learning
to Learn skills, while the second includes self-confidence. In this sense, special mention
should be made here of the evolution of the confidence levels, which improved significantly
following the intervention as in the case of other similar studies [31].

In terms of the scientific knowledge in health, the intervention was also effective. The
sample had an average value of 89.75% success in the questionnaire, similar to the results
of other interventions, which demonstrated an improvement in health competencies [31]
and scientific literacy [25]. After the intervention, the level of scientific knowledge in health
was Excellent.

As for the gender differences, there were no significant differences in the level of
eHealth literacy, confirming the results of previous studies [7,34]. However, there were
statistically significant differences in the level of scientific knowledge, in line with the
results of similar studies. This may be due to two causes. Firstly, the number of participants
in the sample of our study means there is little dispersion between the data, and when
this number is increased, there would be no such differences. A second possible cause is
the increased interest in health issues and learning styles, although a more detailed study
would be needed to confirm this. These results coincide with those of other studies [7],
which reported gender differences following an intervention to improve eHealth skills,
with female participants obtaining higher results.

The results also show that students have used the resources suggested by the teach-
er—Dialnet®, Medline Plus®, Healthfinder® and Familia y Salud®—and also had the
opportunity to find and use information from other quality resources such as WHO and
CDC. As the level of eHealth literacy increases, the use of various digital sources of health
information is more common [18].

Accordingly, a cooperative methodology to improve digital literacy in health can be a
useful classroom resource for both schools and universities responsible for the training of
future teachers, as has been highlighted in previous studies [31,37].
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5. Conclusions

The effectiveness of an active cooperative methodology with tutoring as a tool to pro-
mote health has been confirmed. Therefore, its use should be promoted in university teach-
ing programs, with teachers assuming an active role as agents to promote public health.

The need for this paradigm change has become increasingly urgent due to the excep-
tional global consequences of the COVID-19 pandemic. Health promotion programs need
to offer a wide variety of quality digital resources to search for health-related scientific
knowledge, as well as training in the critical quality analysis of information sources [38].
Accordingly, websites should be designed and created to provide quality resources and ad-
equate information on quality digital sources that allow students to improve their learning
in the field of eHealth.

This study highlights the need to implement health education plans with the aim of
improving future teachers’ professional health skills. Students need to learn how to search
for information and use digital bio-health scientific knowledge resources, given that they
currently have an inadequate level of digital literacy in health, scientific knowledge and
confidence in this area.

We advocate incorporation of courses by the Department of Experimental Sciences
and Mathematics in the Bachelor’s Degree of Education to improve training programs and
foster self-learning with greater independence and rigor, as a means of improving health
promotion in an up-to-date and effective manner.

Finally, the limitations of this study include the size of the sample used and the possi-
ble biases generated. The authors propose interventions with other active methodologies
and in other social/health-related university populations as future lines of research. The
importance of active training for the non-university population should also not be forgot-
ten [37], given that we must constantly be on the alert to deal with new pandemics arising
due to infectious diseases.

Author Contributions: Contribution from authors A.D.l.H., J.C., L.M., M.A.D.-V. and S.S.: re-
search, data collection, analysis and interpretation, preparation, writing, review of the manuscript
and approval of its final version. All authors have read and agreed to the published version of
the manuscript.

Funding: The research was funded by the research projects: GR18004 & GR18132 of the Autonomous
Government of Extremadura, FEDER. Una manera de hacer Europa.

Institutional Review Board Statement: Ethical review and approval for this study was waived
because the recommendations and bioethical principles of the Declaration of Helsinki and subsequent
international agreements were respected at all times [29].

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

Data Availability Statement: For our study could put in contact with all authors.

Acknowledgments: To the research projects: GR18004 & GR18132 of the Autonomous Government
of Extremadura, FEDER. Una manera de hacer Europa.

Conflicts of Interest: The authors declare that there is no conflict of interest.

References
1. World Health Organization. SarS-CoV-2 Transmission: Impact on Infection Prevention Precautions; WHO: Geneva, Switzerland, 2020.

Available online: https://www.who.int/publications/i/item/modes-of-transmission-of-virus-causing-covid-19-implications-
for-ipc-precaution-recommendations (accessed on 17 November 2020).

2. Paakkari, L.; Okan, O. COVID-19: Health literacy is an underestimated problem. Lancet Public Health 2020, 5, 249–250. [CrossRef]
3. Sharon, A.J.; Baram-Tsabari, A. Can science literacy help individuals identify misinformation in everyday life? Sci. Educ. 2020,

104, 873–894. [CrossRef]
4. Wiblom, J.; Andrée, M.; Rundgren, C.J. Navigating alarming media messages about nutrition and health. Sci Educ. Neth. 2020, 29,

75–100. [CrossRef]
5. Acevedo, D.J.A.; Vazquez, A.A.; Manassero, M.A. Role of CTS education in scientific and technological literacy for all people.

Electron. J. Sci. Teach. 2003, 2, 80–111.

https://www.who.int/publications/i/item/modes-of-transmission-of-virus-causing-covid-19-implications-for-ipc-precaution-recommendations
https://www.who.int/publications/i/item/modes-of-transmission-of-virus-causing-covid-19-implications-for-ipc-precaution-recommendations
http://doi.org/10.1016/S2468-2667(20)30086-4
http://doi.org/10.1002/sce.21581
http://doi.org/10.1007/s11191-019-00099-1


Int. J. Environ. Res. Public Health 2021, 18, 6674 8 of 9

6. Juviny-Channel, D.; Bertran-Noguer, C.; Suñer-Soler, R. Health literacy, more than information. Gac. Sanit. 2018, 32, 8–10.
[CrossRef]

7. Hernández-Rabanal, C.; Vall, A.; Boter, C. Training, the key to improving the informational skills in e-health of high school
students. Gac. Sanit. 2018, 32, 48–53. [CrossRef]

8. Masilamani, V.; Sriram, A.; Rozario, A.M. Youth e-Health Literacy: Credibility and quality of mobile health information in India.
Commun. Sci. J. Commun. Educ. 2020, 28, 85–95.

9. Davó, M.C.; Gil, D.; Vives, C.; Alvarez, C.; Ronda, E.; Ortiz, R.; Ruiz, M.T. Who and what can they do in public health? Professional
skills as a basis for the development of programmes in the European Higher Education Area. Gac. Sanit. 2009, 23, 5–12.

10. Davó, M.A.; Vives-Cases, C.; Benavides, F.G.; Alvarez-Dardet, C.; Segura-Benedicto, A.; Icart, T.; Bosch, F. Common public health
competencies and content in undergraduate college programs. Gac. Sanit. 2011, 25, 525–534. [CrossRef]

11. Amelotti, C.; Hernández, M.L.; Abrahan, L.; Cavallo, M.; Catalá, S. Scientific literacy in the preschool field: First knowledge as
tools for the promotion of health and the prevention of Chagas Disease. Eureka J. Sci. Teach. Dissem. 2016, 13, 192–202.

12. Gavidia, V.; Garzón-Fernández, A.; Talavera-Ortega, M.; Sendra-Mocholí, C.; Mayoral-García, O. Health literacy through compe
tencies. Teach. Sci. 2019, 37, 107–126. [CrossRef]

13. Gavidia, V.; Talavera, M.; Mayoral, O.; Garzón, A. COMSAL Project: The Eight Areas of Health Education at the School; Tirant
Humanities: Valencia, Spain, 2016.

14. OECD. Future of Education and Skills 2030. Ireland (IRL): Department of Education and Skills. Available online: http://www.oecd.org/
education/2030-project/teaching-and-leaming/leaming/leaming-compass-2030/OECD_Learning_Compass_2030_Concept_
Note_Series.pdf (accessed on 15 April 2020).

15. Nutbeam, D.; McGill, B.; Premkumar, P. Impoving health literacy in community populations: A Review of progress. Health
Promot. Int. 2018, 33, 901–911. [CrossRef]

16. Norman, C.D.; Skinner, H.A. eHealth literacy: Essential skills for consumer health in a networked world. J. Med. Internet Res.
2006, 8, 1–10. [CrossRef]

17. Rojas-Gualdrón, D.F.; Useche-Aldana, B. Digital literacy in health: An analysis of the construct on the scale” eHealth Literacy
Scale-eHeals” translated into Spanish. RevistaeSalud 2013, 9, 1–14.

18. Kim, H.; Xie, B. Health literacy in the eHealth was: A systematic review of the literature. Patient Educ. Couns. 2017, 100, 1073–1082.
[CrossRef] [PubMed]

19. Cubero, J.; Carvalho, J.L.; Luengo, L.M.; Casas, L.M.; Sánchez, S.; Luengo, R. Training for the management of scientific publications
and websites in the socio/health field. Higher Med. Educ. 2021, 35. in press.

20. Borrachero, A.B.; Brígido, M.; Dávila, M.A.; Costillo, E.; Cañada, F.; Mellado, V. Improving the self-regulation in prospective
science teachers: The case of the calculus of the period of a simple pendulum. Heliyon 2019, 5. [CrossRef] [PubMed]

21. Haro-Soler, M.M. Self-confidence versus self-efficacy of the translator: Terminological proposal and status of the matter. Cad.
Traducao 2019, 39, 204–226.

22. Drunk, A.B. Emotions in Teaching and Learning Science in Secondary Education. Ph.D. Thesis, University of Extremadura,
Badajoz, Spain, 2015.

23. Aronson, E. The Jigsaw Classroom; CA Sage: Beverly Hills, CA, USA, 1978.
24. Johnson, D.W.; Johnson, R.T.; Holubec, E.J. Cooperative Learning in the Classroom; Paidós: Buenos Aires, Argentina, 1999.
25. Cross, C.; Béjar, L.M. Incorporating cooperative methodology in public health learning for future pharmacists. Res. Sch. 2014, 83,

81–92.
26. Fernandez, N.G.; Ruiz, M.G. Cooperative Learning as a Teaching-Learning Strategy in Psychopedagogía (UC): Repercussions

and assessments of students. Ibero-Am. J. Educ. 2007, 42, 1–13.
27. Vidal, M.N.V. Teaching strategies for the virtualization of the teaching process learning in COVID-19 times. High. Med. Educ.

2020, 34, 1–10.
28. Jaramillo, D.E.; Hidrogo, J.F.; Dávila, M.S.M.; Alvarez, M.M.; Terán, A. Cooperative learning as a didactic strategy in health

scinces. Nursing Research Research. Teach. Manag. Link. 2016, 1, 107–111.
29. WMA Helsinki Declaration—Ethical Principles for Medical Research in Humans. In Proceedings of the 18th Helsinki World

Medical Assembly and 64th General Assembly, Fortaleza, Brazil, 19 October 2013.
30. Paramio-Pérez, G.; Almagro, B.J.; Hernando-Gómez, A.; Aguaded-Gómez, J.I. Validation of the eHealth Literacy (eHEALS) scale

in the Spanish university town. Rev. Esp. Public Health 2015, 89, 329–338.
31. Cubero, J.; Sánchez, S.; Vallejo, J.R.; Luengo, M.L.; Calderón, M.; Bermejo, M.L. Cooperative learning for university training in

health literacy. J. Med. Educ. Found. 2018, 21, 97–100.
32. Cañedo, R. Search engines in health information retrieval. ACIMED 2021, 22, 219–236.
33. Vázquez-Fernández, M.E.; Morell, J.L.; Cuervo, J.L.; Fernández, E.; Garrido, F.J.; López, F.J.; Lorente, A.M.; Serrano, M.E. La web

Familia y Salud como fuente de promoción de la salud de niños, familias y adolescentes. Rev. Pediatr. Aten. Primaria 2015, 17,
e117–e124. [CrossRef]

34. Mávita-Corral, C.J. Health literacy of a university community in northwestern Mexico in 2016. Res. Med. Educ. 2018, 7, 36–45.
35. Sánz, R.; Serrano, A.; González, A. PISA: The pedagogical price of an international evaluation. Electron. J. Educ. Res. 2020, 22,

1–13.

http://doi.org/10.1016/j.gaceta.2017.07.005
http://doi.org/10.1016/j.gaceta.2016.12.005
http://doi.org/10.1016/j.gaceta.2011.06.004
http://doi.org/10.5565/rev/ensciences.2628
http://www.oecd.org/education/2030-project/teaching-and-leaming/leaming/leaming-compass-2030/OECD_Learning_Compass_2030_Concept_Note_Series.pdf
http://www.oecd.org/education/2030-project/teaching-and-leaming/leaming/leaming-compass-2030/OECD_Learning_Compass_2030_Concept_Note_Series.pdf
http://www.oecd.org/education/2030-project/teaching-and-leaming/leaming/leaming-compass-2030/OECD_Learning_Compass_2030_Concept_Note_Series.pdf
http://doi.org/10.1093/heapro/dax015
http://doi.org/10.2196/jmir.8.2.e9
http://doi.org/10.1016/j.pec.2017.01.015
http://www.ncbi.nlm.nih.gov/pubmed/28174067
http://doi.org/10.1016/j.heliyon.2019.e02827
http://www.ncbi.nlm.nih.gov/pubmed/31872102
http://doi.org/10.4321/S1139-76322015000300006


Int. J. Environ. Res. Public Health 2021, 18, 6674 9 of 9

36. Charro-Huerga, E.; Charro, M.E. Primary teacher training in health education. Didact. Exp. Soc. Sci. 2017, 32, 183–201. [CrossRef]
37. Cubero, J.; Gracia, M.; Sánchez, S.; Vallejo, J.R.; Rodrigo, M.; Ramírez-Moreno, J.M. Health Literacy Analysis in Socio/Health

University Students and Pharmacy Office Users. CIAIQ2019 2019, 1, 626–630.
38. Luo, Y.; Cheng, Y. The Presumed Influence of COVID-19 Misinformation on Social Media: Survey Research from Two Countries

in the Global Health Crisis. Int. J. Environ. Res. Public Health 2021, 18, 5505. [CrossRef] [PubMed]

http://doi.org/10.7203/DCES.32.996835
http://doi.org/10.3390/ijerph18115505
http://www.ncbi.nlm.nih.gov/pubmed/34063779

	Introduction 
	Materials and Methods 
	Study Design 
	Participants 
	Variables and Instrument 
	Intervention 
	Data Analysis 

	Results 
	Analysis of Digital Literacy in Health 
	Analysis of Scientific Knowledge in Health 

	Discussion 
	Conclusions 
	References

