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Introduction

Abstract: This study aims to develop and evaluate an eye health literacy module based
on the ADDIE model and a Problem-Based Learning (PBL) approach to strengthen
elementary school students’ understanding of the negative impacts of gadget use. The
research employed a research and development (R&D) design consisting of needs
analysis, design, expert validation, implementation, and evaluation. A total of 72
students participated, selected purposively based on their high daily exposure to
digital devices. The instruments, namely, an eye health literacy test and expert
validation sheets were reviewed by specialists in education, health, and instructional
media. Validation results yielded an average score of 87.6%, categorized as highly
feasible. The effectiveness test demonstrated a significant improvement in literacy
scores, increasing from 61.4 (pre-test) to 83.7 (post-test) (t = 9.84; p < 0.001). Indicator-
based analysis showed consistent enhancement across basic eye-health knowledge,
awareness of gadget-related risks, eye-care habits, preventive strategies, and positive
health attitudes. These findings confirm that the module not only strengthens
conceptual understanding but also fosters preventive behavioral change. The novelty
of this study lies in integrating PBL with eye-health literacy materials tailored to
students’ digital routines, offering a contextual, interactive, and practice-oriented
learning resource. Thus, this module is feasible, practical, and effective as an innovative
educational medium and a preventive strategy to mitigate visual health risks
associated with prolonged gadget use among elementary school students.
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modules; Problem-based learning

(Sinurat et al., 2022; Syafi'in et al., 2021). These findings
correspond with Shafa et al. (2025), who reported that

The rapid growth of digital technology has
transformed learning habits among elementary school
students, who now rely heavily on gadgets for academic
tasks and entertainment. Earlier national reports,
including APJII data (Kuntarto et al., 2020), already
showed substantial digital-device use among young
learners even before the pandemic, indicating that
current exposure is likely much higher. Excessive daily
gadget use has been associated with several visual
health problems such as eye strain, computer vision
syndrome, and an increased risk of early-onset myopia
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children’s awareness of eye-health risks remains low,
leading to unhealthy visual habits that may persist into
adolescence.

The increasing prevalence of visual impairment
among school-aged children strengthens the urgency for
systematic educational intervention. Various studies
show that visual acuity problems in children range from
28% to 57% (Almahmoud et al., 2025; Karim et al., 2023),
with children aged 7-12 being the most vulnerable due
to the ongoing development of the visual system
(Talebnejad et al., 2022). Preliminary observations at
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SDIT Uswatun Hasanah Woha and SDN Inpres Sakuru
confirm these findings at the local level, where many
students use gadgets for more than four hours per day
and report symptoms such as tired eyes, headaches, and
reduced clarity of vision. These patterns indicate that
visual health issues caused by prolonged gadget use are
not only theoretical concerns but also real challenges
within the elementary school environment.

Educational intervention is therefore necessary to
build students’ understanding of eye health and
promote preventive behaviors. Problem-Based Learning
(PBL) offers a relevant pedagogical approach because it
guides students to identify and analyze real-world
health issues through inquiry and problem solving
(Aulia et al., 2024). The integration of health literacy into
primary education is strongly recommended in earlier
research (Konig et al., 2022; Paakkari et al., 2019), while
Mederer-Hengstl et al. (2024) demonstrate that PBL-
based health instruction improves students’ critical
thinking, engagement, and preventive practices.
However, studies examining the impact of gadget use on
eye health (Pang et al., 2024; Sinurat et al., 2022) focus
predominantly on medical and clinical perspectives and
rarely propose structured, developmentally appropriate
learning materials for elementary school students.

This gap highlights the need for educational
resources that do not merely provide information but
also actively train students to adopt healthier visual
habits. Although several preventive strategies have been
recommended, such as the 20-20-20 rule (Kaur et al.,
2022), these have not yet been integrated into a
comprehensive, student-centered learning module for
the elementary level. Existing literature shows no
evidence of a learning module that simultaneously
addresses (1) real-life gadget-use problems, (2) eye-
health literacy for children, (3) PBL-based learning
activities, and (4) systematic development using the
ADDIE model.

The novelty of this research lies in developing an
Eye Health Literacy Module that integrates PBL with
contextual eye-care practices derived from students’
daily gadget use, supported by expert-validated content
and evidence-based preventive strategies. Unlike
conventional materials that focus solely on conceptual
knowledge, this module incorporates reflective
activities, hands-on routines, and problem-solving tasks
designed to build sustained preventive behavior.

This research is important because the rapid
increase in digital-device use among children is not
matched by growth in their eye-health awareness or
preventive practices. A structured, contextual, and
developmentally appropriate module is therefore
essential to bridge this gap and support both students’
visual well-being and their long-term learning capacity
in a digital era.
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Research Design

This study employed a Research and Development
(R&D) design using the ADDIE model, consisting of
Analysis, Design, Development, Implementation, and
Evaluation. The model was selected due to its systematic
structure and established effectiveness in guiding
instructional material development (Yanti et al., 2025).
The procedural flow used in this study is illustrated in
Figure 1.
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Figure 1. ADDIE model stage flow
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Research Site and Participants

The study was conducted at SDIT Uswatun
Hasanah Woha and SDN Inpres Sakuru. A total of 72
fourth- and fifth-grade students were selected using
purposive sampling based on the following criteria: (1)
High daily digital-device use (= 3 hours per day). (2) The
presence of visual symptoms (tired eyes, headaches,
blurred vision). (3) School reports indicating increasing
eye-health complaints. (4) Age range 9-11 years, aligned
with cognitive characteristics requiring contextual and
visual learning (Thompson, 2018). (5) Teachers’
confirmation of the absence of eye-health learning
materials in the existing curriculum. Teachers and
school medical personnel served as supporting
informants during the needs assessment and validation
phases.

Research Procedure
The research followed the complete ADDIE
sequence:

Analysis

a) Identification of students” eye-health literacy needs
through observations, questionnaires, interviews,
and curriculum analysis.
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b) Documentation of gadget-use patterns and visual-
health concerns.

Design

a) Formulation of learning objectives.

b) Selection of Problem-Based Learning (PBL) as the
instructional model.

c) Preparation of module structure, content outline,
visual layout, and assessment instruments.

Development

a) Drafting the Eye-Health Literacy Module, including;:
conceptual content, case-based problems,
illustrations, preventive strategies (e.g., 20-20-20
rule), and reflective tasks.

b) Expert validation by education specialists, eye-health
professionals, and instructional-media experts.

c) Revision based on expert feedback.

Implementation
Implementation consisted of two testing stages:

a) Limited Trial: (a) Conducted with 15-20 students. (b)
Focused on readability, clarity, feasibility of tasks,
and general user response. (c) Followed by module
refinement.

b) Field Trial: (a) Conducted with all 72 students. (b)
Assessed module effectiveness, practicality, and
usability in the actual classroom environment.

Evaluation

a) Formative evaluation throughout all stages.

b) Summative evaluation after the field trial to
determine final module quality and performance.

Data Collection Instruments

Data were collected using: (a) Eye-health literacy
tests (pretest and posttest), (b) Student and teacher
questionnaires  (practicality and responses), (c)
Observation sheets, (d) Interviews, (e) Expert validation
forms.

Data Analysis
Validity and Reliability

Validity testing was used to ensure that the research
instrument actually measures the construct or aspect it
is intended to measure. A valid instrument will produce
accurate, consistent, and reliable data in describing
students' eye health literacy skills. In this study, validity
testing was conducted through expert judgment,
including experts in the fields of education, eye health,
and learning media. Each component of the instrument
was assessed based on aspects of content suitability,
indicator clarity, relevance to learning objectives, and
appropriate language use. Expert assessment scores
were then analyzed using the Content Validity Index

Volume 12, Issue 1, 666-672

formula to determine the level of validity of each
instrument item. The validity formula can be seen
below.

NYXY-GX)EY)

XY = Ny -G OD N -0 @)
Information:
Ixy : Correlation coefficient
N : Number of respondents
XY : Product of item score (X) and total score (Y)
X : Item score
Y : Total score (sum of all items)
X2 : Square of the item score
Y? : Square of the total score

The decision criteria for the validity test are as follows:
a) if Teount > Ttable, the item is considered valid;
b) if rcount < Ttable, the item is considered invalid.

Reliability testing is a method used to test the
relationship between research variables. Instrument
reliability testing can be conducted externally or
internally. Externally, it can be conducted using test-
retest, equivalent, and combined methods. Internally, it
can be measured by analyzing the consistency of the
components of the research instrument using specific
techniques. The formula commonly used in conducting
reliability testing is the KR-20 formula, as follows:

- ()

(2)

information:

1, :correlation coefficient of the entire test (reliability
of the entire test),

n : number of items,

S : standard deviation of the test,

p : proportion of subjects who answered the item
correctly,

q : proportion of subjects who answered an item
incorrectly,

2.pq : the sum of the results of multiplying p and q

Practicality Analysis

According to the Indonesian Dictionary,
practicality refers to something efficient or easy to use.
Arikunto (2019) defines practicality in educational
evaluation as the degree of ease an instrument provides
in preparation, use, interpretation, obtaining results, and
storage. In this study, practicality was assessed through
questionnaires administered to lecturers and students,
using a four-point response scale ranging from “strongly
disagree” to “strongly agree.” The results were analyzed
quantitatively by calculating the percentage of obtained
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scores based on the total ideal score, following the
standard formula for practicality measurement.

p=Lx100% 3)
Description:

p = posttest score

f  =score obtained

N = maximum score

The calculation results are then categorized using the
following table:

Table 1. Practicality Criteria

Percentage Practicality Criteria
0<20 Not Practical
21<x<40 less Practical
41 <x<60 Quite Practical
61<x<80 Practical
81=<x<100 Very Practical

Effectiveness Analysis

The effectiveness of the developed product in this
study was analyzed using the N-Gain test, which
provides an overview of the improvement in learning
outcomes before and after the implementation of the
product. The effectiveness of the Kaffah learning
intervention can be evaluated through the normalized
N-Gain value. The N-Gain is calculated using the
formula proposed by Hake.

N — gain _ Spost - Spre (4)
Smax = Smin
Information:
N-gain = Score gain
Spost = Score post-test
Spre = Score pre-test
Smax = Score maximal ideal

The N-gain values are categorized into high,
medium, and low levels. The criteria for N-gain
classification are presented in the following table.

Table 2. Gain Score Categories
N-gain value Category of increasing score

>70% High
30% -70% Medium
<30% Low

a) A paired-sample t-test was conducted to compare
pretest and posttest results.

b) The N-Gain Store was used to categorize learning
improvement (high, moderate, low).
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c) Effectiveness was determined by N-Gain >0.30 and a
significant t-value (p < 0.01).

Result and Discussion

Result
Need Analysis Phase

The results of the needs analysis regarding gadget
use and students' eye health complaints can be seen in
Table 3.

Table 3. Intensity of Gadget Use and Students' Eye
Health Complaints (N=72)

Indicator Number of Students Percentage
Gadget use > 4 hours/day 30 41.7%
Eyes get tired quickly 27 37.5%
Headaches 18 25.0%
Decreased visual acuity 9 12.5%

The needs analysis results indicate that the majority
of elementary school students in the study area have a
high level of gadget use. Of the 72 respondents, 41%
used gadgets for more than four hours per day. The
main symptoms experienced by students included
eyestrain (37.5%), headaches (25%), and visual
impairment (12.5%). Teachers, classroom teachers, and
school medical staff also confirmed that students lack
adequate awareness of the importance of maintaining
eye health. This data underscores the urgency of
developing contextual and applicable eye health literacy
modules.

Module Design Stage

In the design stage, the module was constructed
using a Problem-Based Learning (PBL) approach,
incorporating five core components: introduction to
real-life problems, conceptual understanding of eye
health, practical activities such as the 20-20-20 rule,
reflective exercises, and evaluations. The content was
developed using simple narrative explanations, visual
illustrations, and interactive activities to match students’
developmental levels.

Validation Stage of the Eye Health Literacy Module

The developed module was validated by three
experts: an education expert, an eye health expert, and
an instructional media expert. The validation results
showed an average score of 87.6% (very suitable), with
the following details: content (90%), language (85%),
presentation (88%), and illustration (87%). Several minor
improvements were made to the use of medical terms to
better suit students' understanding levels. The expert
validation results are shown in Table 4.
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Table 4. Results of the Eye Health Literacy Module
Validation

Aspects Assessed Score (% Categor
Aspects Assessed 90, Very Goo
Content 85, Very Goo
Language 88, Very Goo
Presentation 87, Very Goo
Average 87, Very Goo

Module Effectiveness Testing Stage

The pre-test results showed an average student eye
health literacy score of 61.4, while the post-test results
after using the module increased to 83.7. The paired t-
test showed a value of t = 9.84, p < 0.001, which means
there is a significant difference between the pre-test and
post-test results. This proves that the eye health literacy
module is effective because this module aims to improve
elementary school students' knowledge and skills in
maintaining eye health while using gadgets. The
module's effectiveness was tested through pre- and post-
tests. The results are shown in Table 5.

Table 5. Results of the Pre-test and Post-test of Eye
Health Literacy (N=72)

Test Type  Mean Score Description
Pre-test 61.4 Initial literacy score
Post-test 83.7 Score after module implementation

The analysis results showed a significant difference
(p < 0.001), thus the module was declared effective in
improving eye health literacy. The next step was to
calculate the increase in eye health literacy per indicator:
basic eye health knowledge, the impact of gadget use on
health, eye health habits, and efforts to prevent eye
disorders, as shown in Figure 2 with the average eye
health literacy value per indicator.
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Figure 2. Average value of eye health literacy per indicator

Discussion
The findings of this study indicate that the
development of an eye health literacy module based on

Volume 12, Issue 1, 666-672

the ADDIE model with a Problem-Based Learning (PBL)
approach significantly improved the health literacy of
elementary school students. The difference in pre-test
and post-test scores confirms that the module is not only
informative but also applicable and impacts behavioral
change. PBL has been proven effective because it
positions students as the primary actors who learn
through real-life experiences and contextual problem-
solving (Susilawati et al., 2025). This is crucial
considering that eye health issues caused by gadget use
are increasingly urgent to address in elementary schools,
a critical phase of cognitive and social development.

The expert validation results, with a '"very
appropriate" rating, indicate that the module meets the
standards for content, language, presentation, and
illustration, appropriate to student characteristics. The
developed module not only presents theoretical
information but also integrates visualizations, reflective
activities, and practical instructions relevant to students'
daily lives. These results align with research by Liang et
al. (2024), which confirms that presenting health
materials through interactive media can increase
children's cognitive and affective engagement. The
integration of health literacy into primary education also
adds to the academic contribution, as most previous
research has focused on purely medical aspects, rather
than school-based educational and preventive
approaches (Januarti et al., 2024; Lee et al., 2024; Moon
etal., 2022).

A more detailed discussion of each indicator
reveals significant achievements. For the basic eye health
knowledge indicator, the score increased from 60.5 to
82.3, indicating that the module effectively conveys
information about the anatomy, function, and workings
of the visual organs through simple language and
engaging illustrations. This supports Vygotsky's view
that learning media appropriate to students' zone of
proximal development can accelerate the understanding
of abstract concepts (Liang et al., 2025; Muliyadi et al.,
2023).

The indicator for the impact of gadget use on eye
health increased from 59.7 to 83.1. This demonstrates the
module's success in raising students' awareness of the
relationship between gadget use and physical symptoms
such as eye fatigue, sleep disturbances, and decreased
visual acuity. These findings align with Park et al. (2024),
who emphasized that digital literacy integrated with
health literacy can encourage children to be more critical
in managing the duration of technology use.

For the eye health habits indicator, the score
increased from 621 to 85.4, marking the highest
achievement. This confirms that practice-based
interventions are capable of encouraging preventive
behavior changes, such as maintaining viewing distance,
adjusting room lighting, and limiting the duration of
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gadget use. This improvement is in line with research by
Rahman et al. (2024) which shows that learning
strategies based on the context of everyday life are
effective in forming healthy habits in early childhood
students.

The indicator for eye disorder prevention efforts
also increased significantly, from 61.4 to 84.6. The
module provides practical understanding of the 20-20-
20 rule, eye stretching exercises, and regular screen
breaks. Students' ability to practice these strategies
demonstrates the module's success in promoting
experiential learning. This is consistent with the findings
of Chen et al. (2023) which state that simple activity-
based health education is more effective in developing
preventive behaviors in children than conventional
lecture approaches.

The final indicator, positive attitudes and behaviors
toward eye health, increased from 63.0 to 83.9. These
results demonstrate that the module not only
emphasizes cognitive aspects but also fosters affective
awareness in the form of discipline in maintaining eye
health. This supports the opinion of Sari et al. (2024) who
emphasized the importance of internalizing values
through reflective and collaborative activities in health
education. Thus, this module has proven to be able to
integrate the dimensions of students' knowledge, skills,
and attitudes in a balanced manner.

Thus, the results of this study not only enrich the
academic literature but also have concrete implications
for primary education policy. The developed module
can serve as a reference for integrating health literacy
into thematic curricula and as preventative strategy to
mitigate the negative impacts of gadget use on primary
school-aged children.

Conclusion

This study demonstrates that the development of
the eye health literacy module using the ADDIE model
and the Problem-Based Learning (PBL) approach is
valid, practical, and effective for elementary school
students. The module achieved a high feasibility rating
based on expert validation across content, language,
presentation, and illustration criteria. The practicality
test also indicated that both teachers and students found
the module easy to use, understandable, and applicable
to classroom learning activities. The effectiveness
evaluation showed a significant improvement in
students’ eye-health literacy, with the pre-test score
increasing from 61.4 to 83.7 in the post-test, supported
by a high N-Gain score categorized as “effective,” and
further reinforced by a t-value of 9.84 (p < 0.001). These
results confirm that the module not only enhances
conceptual understanding but also facilitates the
development of healthier habits and preventive
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behaviors related to gadget use. The findings imply that
eye health literacy education should be integrated into
elementary school curricula, and future research is
encouraged to implement the module on a broader scale
and refine it through digital learning platforms.
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