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Abstract

The present study aimed to investigate the effectiveness of a health literacy educational
package in improving the knowledge, attitude, and practical skill components of health among
high school students. This quantitative study employed a quasi-experimental pretest-posttest-
follow-up design with an experimental group and a control group. The statistical population
consisted of upper-secondary high school students in Rasht during the 2025-2026 academic
year. Thirty eligible students were selected and assigned to an experimental group and acontrol
group, with 15 participants in each group. The experimental group received a structured six-
session health literacy educational package, whereas the control group received no comparable
intervention during the study period. Data were collected at pretest, posttest, and a two-month
follow-up using a health literacy assessment adapted for adolescent students. Mixed repeated-
measures analysis of variance was used to analyze the data. The Greenhouse-Geisser correction
was applied when the assumption of sphericity was violated, and Bonferroni pairwise
comparisons were conducted using SPSS version 24. Mixed ANOVA indicated a significant
time-by-group interaction for the knowledge component (F = 8.44, p < .001, n? = .21), the
attitude component (F =5.59, p=.02, n?=.15), and the practical skill component (F = 9.05, p
=.001, n? = .22). Significant between-group effects were also observed for knowledge (F =
6.39, p=.02, n?=.17), attitude (F=4.20, p= .04, n*=.13), and practical skills (F=5.98, p=
.02, n? = .16). Bonferroni comparisons showed significant differences between pretest and
posttest and between pretest and follow-up for all three components, whereas posttest and
follow-up scores did not differ significantly. The health literacy educational package
significantly improved the knowledge, attitude, and practical skill components of health among
high school students, and the intervention effects were maintained at the two-month follow-up;
therefore, structured health literacy education may be an effective strategy for school-based
adolescent health promotion.

Keywords: Health literacy, health education, high school students, adolescent health, school-
based education, quasi-experimental study
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Extended Abstract

Introduction

Health literacy is increasingly recognized as a fundamental capability for maintaining and promoting health,
particularly during adolescence, when patterns of health-related decision-making, self-care, and lifestyle
behavior are progressively established. Adolescents encounter substantial physical, cognitive, emotional, and
social changes and are simultaneously exposed to a growing volume of health information through schools,
families, peers, digital platforms, and social media. In this context, health literacy extends beyond having basic
health knowledge and encompasses the ability to access, understand, critically evaluate, and appropriately
apply health information in everyday situations. Health literacy skills are also strongly dependent on the social
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and contextual environments in which individuals encounter and use health information, indicating that these
skills should be developed through educational experiences that are appropriate to the learner’s age and
environment (McKenna et al., 2017).

The importance of health literacy during adolescence is particularly evident when considering the vulnerability
of this developmental period to risky behaviors. Risk-taking during adolescence can be shaped by individual
characteristics, family experiences, peer relationships, and broader social conditions (Hasiki¢ & Vlah, 2017;
Samadypoor & Tamini, 2016). Evidence also suggests that structured guidance and educational interventions
may contribute to preventing risky behaviors among secondary school students (Heriansyah, 2018). More
recent evidence indicates that risky behavior in adolescence may develop through reciprocal relationships with
psychological and behavioral characteristics, further emphasizing the need to strengthen adolescents’ cognitive
and behavioral resources for making informed decisions (Goueta et al., 2025). Health-related risk behaviors
may also cluster together; smoking, alcohol consumption, inadequate sleep, and risky sexual behaviors have
been examined as interconnected concerns among young populations (Waliyanti etal., 2023; Xu et al., 2023).
Consequently, improving the ability of adolescents to understand health risks and make informed choices may
serve an important preventive function.

Health literacy is particularly important because exposure to information does not necessarily produce
appropriate health behavior. Individuals must be able to determine whether information is credible, identify
potential risks, compare alternatives, and translate knowledge into action. Risk cognition has been associated
with behavioral responses in health-related contexts, suggesting that an improved understanding of
consequences may contribute to safer behavioral choices (Hu et al., 2021). Risk behaviors can also vary
according to demographic and situational factors and may be influenced by emotional states, indicating that
effective health education should address more than factual knowledge alone (Ray et al., 2022a; Ray et al.,
2022b; Weiss et al., 2016). Accordingly, educational interventions that simultaneously target knowledge,
attitudes, and practical skills may be more suitable for adolescent health promotion.

The rapid expansion of digital information environments has further increased the importance of health
literacy. Adolescents increasingly obtain health information from websites, search engines, social networking
platforms, videos, and other digital media. Research has demonstrated associations between social media use,
electronic health literacy, disease knowledge, and preventive health behaviors (Li & Liu, 2020). Media literacy
has likewise been associated with health-related decisions, including dietary supplement use and beliefs
concerning obesity (Kes & Aydin Yildirim, 2020; Yang et al, 2020). These findings suggest that
contemporary health literacy should include the capacity to critically evaluate digital and media-based
information rather than simply access it.

Digital literacy, media literacy, and health literacy are therefore increasingly interconnected. New media
literacy has been linked with communication skills and broader cognitive and social tendencies (Tugtekin &
Koc, 2020), while social media literacy has been conceptualized as a competence requiring sensitivity to both
global digital environments and local contexts (Manca et al., 2021). Media literacy has also been discussed as
an important component of lifelong learning because it can reduce individuals’ vulnerability to misleading or
manipulative information (Nugraha et al., 2020). Digital citizenship similarly emphasizes responsible and
critical engagement with information and technology throughout life (Bombardelli, 2021). Moreover,
exposure to digital media can influence literacy development and learning processes from earlier
developmental stages onward (Dore et al., 2020; Rohlfing & Miiller-Brauers, 2020). These developments
reinforce the importance of helping students develop critical competencies for navigating health information.
Schools represent an especially appropriate setting for health literacy interventions because they provide
structured and sustained access to adolescents during a critical developmental period. Educational approaches
that actively involve learners in questioning, analyzing, and applying information may be particularly effective.
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Process-oriented and inquiry-based learning strategies have been shown to improve scientific literacy and
critical thinking skills among students (Aiman et al., 2020). Similarly, educational programs designed to
improve media literacy have demonstrated that structured learning opportunities can strengthen critical
engagement with information (Chaparro-Escudero et al., 2020). Intervention research among secondary
school students has also suggested that educational experiences can enhance media literacy, self-esteem, and
social self-efficacy (Datu et al., 2021). These findings provide a rationale for using participatory and practice-
oriented strategies in health literacy education.

Health literacy also includes psychological and attitudinal dimensions. Mental health literacy has been
associated with reduced stigma, healthier attitudes, and greater willingness to seek assistance when needed
(Yani, 2024). It may also mediate the association between the school environment and adolescents’ help -
seeking behavior (Lesmana & Chung, 2024). Furthermore, adolescent health literacy develops within
interconnected family and school contexts. Evidence concerning the intergenerational transmission of mental
health literacy indicates that parent-child relationships and school mental health services can influence
adolescents’ health-related knowledge and behavior (Wang et al., 2024). Health literacy has also been
associated with adolescents’ health attitudes and physical health indicators, including obesity-related outcomes
(Shiet al., 2024). These findings support a multidimensional understanding of health literacy that incorporates
knowledge, attitudes, critical evaluation, and practical behavioral competence.

Adolescents may additionally experience psychological distress and various environmental pressures that
influence health decisions (Recto & Champion, 2016). Self-regulation and patterns of media use have also
been associated with risky behavioral tendencies among young people (Pratiwi & Mudjiran, 2020). Therefore,
interventions should aim to enhance adolescents’ capacity to recognize risks, evaluate information, and make
responsible decisions rather than relying exclusively oninformation transmission. Evidence-based approaches
to risk reduction further emphasize the importance of tailoring preventive interventions to the characteristics
of the target population (Zakrajsek et al., 2022). Accordingly, school-based health literacy education may
provide an important means of supporting adolescents in managing health information and translating it into
informed everyday behavior.

Based on these considerations, the present study aimed to determine the effectiveness of a health literacy
educational package in improving the knowledge, attitude, and practical skill components of health among
high school students.

Methods and Materials

The present study was an applied quantitative investigation using a quasi-experimental pretest-posttest-follow-
up design with an experimental group and a control group. The statistical population consisted of all upper-
secondary high school students in Rasht during the 2025-2026 academic year. Thirty eligible students were
selected and allocated to an experimental group and a control group, with 15 students in each group. The
minimum required sample size had been estimated using G*Power based on an alpha level of .05, statistical
power of .80, and an effect size of .50, and the final sample size was increased to 15 participants per group to
accommodate possible attrition. Eligibility criteria included enrollment in upper-secondary education,
willingness to participate in the educational sessions, the ability to attend sessions regularly, and completion
of assessments at all three measurement stages. Absence from more than three intervention sessions,
withdrawal from the study, insufficient cooperation with educational activities, orincomplete assessment data
constituted exclusion criteria.

Data were collected using a health literacy questionnaire adapted for adolescent high school students. The
instrument assessed the principal dimensions of health literacy, including access to health information, reading
and understanding health-related information, evaluation of information credibility, and application of health
information in everyday decision-making. The wording of the instrument was adapted to ensure
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comprehensibility for adolescent participants while preserving its conceptual structure. Internal consistency
was examined before the main analyses.

Before implementation of the intervention, both groups completed the pretest. The experimental group then
participated in a structured six-session health literacy educational program, while the control group received
no corresponding intervention during the study period. The educational package progressively addressed the
concept and importance of health literacy, accessing reliable health information, understanding health
messages, evaluating the credibility of health information, applying information to everyday health decisions,
and reviewing and consolidating the acquired knowledge and skills. Sessions incorporated discussion, guided
practice, analysis of health materials, assessment of reliable and unreliable information, and practical health-
related decision-making exercises. Immediately after completion of the intervention, both groups completed
the posttest, and a follow-up assessment was conducted two months later.

Data were analyzed using SPSS version 24. Descriptive statistics, including means and standard deviations,
were calculated for each group and assessment stage. The assumptions required for parametric analysis were
evaluated before inferential testing. Mixed repeated-measures analysis of variance was then conducted, with
measurement time as the within-subject factor and group membership as the between-subject factor. When the
assumption of sphericity was violated, the Greenhouse-Geisser correction was applied. Bonferroni pairwise
comparisons were used to examine differences among the three measurement stages. Statistical significance
was set at .05.

Findings

The sample consisted of 30 high school students, with 15 participants in each study group. In the experimental
group, 26.67% of participants were 15 years old, 40.00% were 16 years old, and 33.33% were 17 years old. In
the control group, the corresponding proportions were 33.33%, 40.00%, and 26.67%, respectively. Thus, the
groups were relatively comparable in terms of age distribution.

For the knowledge component, the experimental group mean increased from 89.29 (SD = 9.12) at pretest to
97.34 (SD =11.90) at posttest and remained relatively high at follow-up, with a mean of 96.31 (SD = 8.70).
In contrast, the control group showed little change, with means of 88.22, 88.28, and 87.18 across the three
stages. Mixed ANOVA indicated a significant main effect of time, F = 5.12, p = .02, n?* = .14; a significant
time-by-group interaction, F = 8.44, p <.001, n?>=.21; and a significant between-group effect, F =6.39, p =
02, n2=.17.

For the attitude component, the experimental group showed a marked change from a pretest mean of 9.23 to
6.28 at posttest and 6.39 at follow-up, whereas changes in the control group were comparatively limited. The
main effect of time was significant, F = 5.93, p = .01, n? = .16. The time-by-group interaction was also
significant, F =5.59, p= .02, n? =.15, as was the main effect of group, F =4.20, p=.04, n?> = .13.

For the practical skill component, the experimental group mean changed from 15.35 (SD = 3.16) at pretest to
11.38 (SD = 4.10) at posttest and 10.35 (SD = 3.20) at follow-up. The corresponding control group means
were 16.29, 16.22, and 15.28. The main effect of time was significant, F =17.14, p =.001, 2= .35. The time-
by-group interaction was significant, F = 9.05, p = .001, n?> = .22, and the between-group effect was also
significant, F =5.98, p= .02, n*=.16.

Bonferroni comparisons indicated significant differences between pretest and posttest and between pretest and
follow-up for all three components. However, differences between posttestand follow-up were not statistically
significant, indicating that the effects observed immediately after the intervention were maintained during the
two-month follow-up period.

Discussion and Conclusion

The findings demonstrated that the health literacy educational package was effective in producing significant
changes in the knowledge, attitude, and practical skill components of health literacy among high school
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students. The significant time-by-group interactions across all three outcomes indicate that the observed
changes were not simply attributable to the passage of time but were associated with participation in the
educational intervention.

The improvement in the knowledge component suggests that structured health literacy education can enhance
students’ capacity to recognize, understand, and organize health-related information. The intervention
provided students with repeated opportunities to work with authentic health information and to distinguish
reliable sources from questionable ones. Such activities may have strengthened not only factual knowledge but
also the cognitive processes required to interpret and evaluate health information.

The significant change in the attitude component indicates that the intervention influenced students’
orientations toward health-related behaviors and information. Presenting health concepts in relation to
everyday situations may have helped students perceive health decisions as personally relevant rather than as
abstract recommendations. Activities that required students to discuss health choices, assess consequences,
and compare reliable and unreliable messages may also have contributed to the modification of attitudes.

The practical skill component showed particularly substantial change. This finding suggests that the
intervention succeeded in moving beyond simple knowledge transmission toward the development of
applicable competencies. Students practiced searching for reliable information, interpreting labels and health
messages, evaluating information credibility, and applying knowledge to decisions concerning nutrition,
physical activity, personal hygiene, and other aspects of daily health. These practical activities may explain
why the skill-related outcome showed one of the strongest effects.

Another important result was the maintenance of intervention effects at the two-month follow-up. Significant
differences remained between pretest and follow-up scores, whereas posttest and follow-up scores did not
differ significantly. This pattern suggests that the educational gains were not merely immediate or temporary.
The persistence of change may be attributable to the practical nature of the acquired skills, which students
could continue to use in daily life after the formal sessions had ended.

Overall, the findings support the use of structured school-based health literacy programs as a potentially
effective strategy for adolescent health promotion. Health literacy education can equip students with more than
factual knowledge; it can strengthen critical evaluation, attitudes toward healthy behavior, and practical
decision-making skills. Integrating such educational packages into school health programs may therefore
contribute to the development of adolescents who are better able to navigate complex health information
environments, evaluate competing claims, and make informed decisions about their health.

In conclusion, the health literacy educational package produced significant and sustained improvements in the
knowledge, attitude, and practical skill components of health literacy among high school students, indicating
that structured and participatory health literacy education can be an effective approach to promoting adolescent
health.
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