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Keywords: Abstract
This study addresses the limited use of interactive digital
learning media in tolerance-focused Islamic Religious
Education (PAI) at the junior secondary level. The study aimed
to develop and evaluate Google Sites-based learning media for
teaching tolerance in PAI. The study employed a Research and
Development (R&D) approach using the ADDIE model.
Participants included one media expert, one subject-matter
expert, five eighth-grade students in a limited attractiveness
trial, and 17 eighth-grade students in a field trial at SMP Islam
Plus Al Azhar Mojokerto. The product was developed through
needs analysis, design, development, implementation, and
evaluation. The study assessed feasibility through expert
questionnaires, attractiveness through student responses, and
learning-outcome improvement through a one-group pretest-
posttest design and N-Gain analysis. The media expert and
subject-matter expert rated the product at 93.3% and 98%,
respectively, while the limited trial yielded an attractiveness
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INTRODUCTION

Digital transformation has changed how teachers design and deliver
learning experiences. Digital learning environments can provide flexible access
to multimedia resources and opportunities for students to revisit learning
materials. However, their educational value depends on instructional design,
learner engagement, access, and teacher support. (Akpen et al., 2024; Msambwa
et al., 2024). Research on technology-enhanced learning emphasizes that digital
tools should be aligned with curriculum goals and pedagogical approaches
rather than adopted for novelty alone (Choi-Lundberg et al., 2023). Google Sites
has been used to develop web-based learning media across school subjects, with
studies reporting positive feasibility and learner-response findings (Adzkiya &
Suryaman, 2021; Astarina et al., 2024; Devya et al., 2022; Hartari & Putra, 2025;
Hidayat et al., 2023; Kurniawati & Ramadan, 2025; Laili et al., 2025; Maharani
et al., 2024; Ramadannisa & Hartina, 2021; Salsabila & Aslam, 2022; Syahrani
& Gunawan, 2024). However, the quality of such resources depends on how
multimedia elements are organized to support meaningful learning, not simply
on the number of media types included (Mayer, 2024). In Islamic Religious
Education (PAI), technology integration also needs to maintain the subject’s
ethical and spiritual aims while responding to teachers’ digital competence and
classroom conditions (Mintasih et al., 2024; Suharsiwi et al., 2024; Susanti et
al., 2024). Tolerance matters in plural educational settings because students
encounter diverse social, cultural, and religious perspectives both offline and
through digital media. Research in Indonesia shows that tolerance education
depends on how teachers conceptualize and facilitate engagement with diversity
(Sirry et al., 2024)while interreligious competence and religious moderation are
relevant to equitable religious education and teacher preparation (Mukhibat et
al., 2024; Purnomo et al., 2025; Purwanto et al., 2024; Utami, 2022;
Yanuardianto et al., 2024).

Despite these developments, three limitations remain evident. First, Google
Sites development studies have commonly addressed general school subjects or
broad learning outcomes, including science, mathematics, social studies, and
information literacy (Bara et al., 2024; Devya et al., 2022; Salsabila & Aslam,
2022; Syahrani & Gunawan, 2024; Wahyuningsih & Lidyasari, 2025), with fewer

studies focused specifically on tolerance-oriented PAI content. Second, research
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on digital PAI has discussed technology use and instructional innovation
(Mintasih et al., 2024; Susanti et al., 2024; Zulkifli et al., 2024), while studies
on tolerance and religious moderation have emphasized teacher perspectives,
interreligious competence, or curriculum initiatives (Mukhibat et al., 2024; Sirry
et al., 2024; Utami, 2022) rather than the development and preliminary
evaluation of a specific Google Sites product. Third, small-scale one-group
pretest-posttest studies can describe changes among participating learners but
cannot isolate the medium's effect from other possible influences; digital-
learning reviews also note that outcomes vary with implementation and learner
support (Akpen et al., 2024; Msambwa et al., 2024). This study addresses these
gaps by developing “Ruang Toleransi,” a Google Sites-based learning medium
designed specifically for tolerance-related PAI instruction at the junior secondary
level. It contributes by integrating needs analysis, expert validation, student
attractiveness testing, and a field pretest-posttest evaluation within an ADDIE
development process, with a broad development logic similar to recent Google
Sites studies (Hartari & Putra, 2025; Syahrani & Gunawan, 2024). Accordingly,
this study aims to develop and evaluate the feasibility, attractiveness, and

preliminary learning-outcome improvements of the Google Sites-based medium.

METHOD

Research Design

This study used a Research and Development (R&D) approach based on the
ADDIE model (Analysis, Design, Development, Implementation, and Evaluation).
The model follows the instructional design framework described by (Branch,
2009). The study selected this model because it required a sequential process
linking instructional needs identification, product design, product development,
classroom implementation, and evaluation. Because the field evaluation used a
one-group pretest-posttest design with 17 students and no comparison group,
the study treats the N-Gain result as preliminary evidence of learning
improvement associated with implementation rather than definitive causal

evidence of effectiveness.
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Participants

Participants included one media expert, one subject-matter expert, five eighth-
grade students for the limited attractiveness trial, and 17 eighth-grade students
for the field trial at SMP Islam Plus Al Azhar Mojokerto. The media expert was a
lecturer at STIT Raden Wijaya Mojokerto, while the subject-matter expert was an
Islamic Religious Education teacher at the study school. The two experts
provided complementary judgments of technical/media quality and PAI content
quality. Students were selected from the target grade because the product was
designed for eighth-grade tolerance-related PAI instruction. The limited trial
gathered initial user responses before the field trial, while the field trial examined
changes in learning outcomes. The small, single-school sample limits the
findings' transferability beyond the study context.

Data Sources

Primary data consisted of expert validation scores, student response
questionnaires, pretest and posttest scores, observations, and interviews
conducted during needs analysis and implementation. Secondary data included
books and peer-reviewed journal articles on digital learning media, Google Sites,
PAI, and tolerance education. The data served two purposes: formative product
improvement during development and preliminary evaluation of the developed
product.

Research Instruments

The instruments comprised expert validation questionnaires, a student response
questionnaire, learning-outcome tests, observation notes, and unstructured
interview guides. The expert questionnaires assessed visual quality, language,
programming, content feasibility, presentation, and support for independent
learning using a five-point Likert scale; the student questionnaire assessed
attractiveness after limited exposure to the product. The pretest and posttest
measured learning outcomes related to the tolerance material before and after
implementation. Interviews and observations identified learning constraints,
learner characteristics, and implementation conditions. The manuscript did not
employ a separate psychometric validation study for the questionnaires;
therefore, the instrument results are interpreted as expert-judgment and user-
response evidence within the R&D process rather than as independently

validated measurement scales.
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Table 1. Likert-Scale Assessment Categories

Response Description Score
Strongly Agree SS 5
Agree S 4
Somewhat

KS 3
Agree
Disagree TS 2
Strongl
d STS 1
Disagree

Data Analysis

Data analysis combined qualitative and quantitative descriptive procedures. The
team reviewed qualitative comments and suggestions from validators and
students and used them to guide product revision. Questionnaire data were

converted into percentages using:

Yx
P=—=—x100%
¥n

Description:
e P = feasibility percentage
e Xx = total score obtained

e Xn = maximum possible score

The resulting percentages were interpreted using the feasibility categories in
Table 2. We examined learning-outcome improvement using normalized gain (N-
Gain) calculated from pretest and posttest scores. N-Gain described the
magnitude of change among participating students, not a causal effect compared

with an untreated group.
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Table 2. Feasibility Scale

Validity Criteria Category
81% -100% Highly Feasible
61% - 80% Feasible
41% - 60% Moderately Feasible
21% - 40% Less Feasible

0% - 20% Not Feasible

We summarized learning-outcome change using normalized gain (N-Gain),
calculated from pretest and posttest scores in Microsoft Excel. N-Gain was used
as a descriptive indicator of the magnitude of change within the participating
group. The study did not treat the value as a causal estimate because it did not
include a comparison group. The N-Gain value was calculated using the

following formula:

post test score — pretest score

" maximum score — pretest score
We interpreted N-Gain results using the commonly applied categories of high (g
> 0.70), medium (0.30 < g < 0.70), and low (g < 0.30). Therefore, the term
“effective” is used cautiously; the result indicates a high normalized gain within
the field-trial group, but the study design does not allow attribution of the change

solely to the media or generalization to other populations. (Hake, 1998).

RESULTS AND DISCUSSION

The R&D process produced “Ruang Toleransi,” a Google Sites-based PAI
learning medium for tolerance-related content for eighth-grade students at SMP
Islam Plus Al Azhar Mojokerto. The results are presented according to the five
ADDIE stages. The Analysis, Design, and Development stages describe how the
product was constructed, while the Implementation and Evaluation stages report
expert/user assessments and field learning-outcome results. For the analysis
stage, I conducted a needs analysis through interviews with the PAI teacher and
eighth-grade students and through direct observation. The analysis identified
limited instructional time, continued reliance on lecture-based instruction, and
limited use of digital media. The school had 20 Chromebook units and stable

internet access, providing a feasible infrastructure for web-based learning. The
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analysis also identified diverse learner preferences and the need for a medium
that could combine visual, audiovisual, and interactive elements. These findings
informed the decision to develop a Google Sites product containing text, videos,
images, and interactive assessment activities aligned with the tolerance-related
learning objectives.

At the design stage, the product centered on the concept “Ruang Toleransi.”
The design process included determining the website structure and theme,
preparing learning objectives and content, developing a storyboard, arranging
the page layout, and selecting supporting visual materials. The design
emphasized simple navigation and multiple content formats so students could
access explanatory text, visual examples, videos, and quizzes in one learning
environment. During development, the team implemented the design in Google
Sites, resulting in the product shown in Figures 1-7. The product includes a
home page, user guide, attendance, learning materials, supporting videos,
quiz/evaluation, and developer profile. A media expert and a subject-matter
expert then reviewed the product. The media expert assessed visual quality,
language, and programming, while the subject-matter expert assessed content

feasibility, language, presentation, and support for independent learning.
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Figure 1. Home Page Figure 2. User Guide Menu
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Figure 3. Attendance Menu Figure 4. Learning Materials Menu
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Figure 5. Supporting Videos Menu Figure 6. Quiz and Evaluation Menu
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Figure 7. Developer Profile

After development, experts validated the product and conducted a limited
student trial. The media expert gave a score of 93.3%, categorized as highly
feasible, while the subject-matter expert gave 98%, also categorized as highly
feasible. The limited trial with five eighth-grade students produced a score of 520
out of 600, corresponding to an attractiveness score of 87%. These results
indicate that, within the development context, the product was viewed positively
in terms of feasibility and attractiveness. They do not, by themselves, establish
that the product improves learning outcomes; the field trial examined this
separately. At the implementation Stage. A field trial involved 17 eighth-grade
students using a one-group pretest-posttest design. The learning process was
conducted over two sessions. It included media orientation, teacher- and
student-guided use of the website, and learning activities involving text, videos,
images, and quizzes. The mean pretest score was 70.00, while the mean posttest
score was 92.94. The observed increase indicates improvement in the
participating group after the learning sessions. However, because there was no
comparison group and the sample was small and drawn from one school, the
result should be interpreted as preliminary evidence of change rather than a

causal estimate of the media’s effect.
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Figure 8. Comparison of Pretest and Posttest Scores

The increase in learning outcomes may relate to the medium's combination
of multiple representations and interactive activities. The website integrates text,
images, videos, and quizzes, allowing students to encounter tolerance concepts
through different forms of representation and revisit material. The cognitive
theory of multimedia learning proposes that meaningful learning depends on
selecting, organizing, and integrating verbal and visual information, while
instructional design should avoid unnecessary cognitive load (Mayer, 2024). This
interpretation is also consistent with reviews indicating that digital learning can
support performance when resources, engagement, and instructional support
are appropriately designed, although outcomes vary by context (Akpen et al.,
2024; Choi-Lundberg et al., 2023; Msambwa et al., 2024). Previous Google Sites
development studies have reported positive feasibility, student-response, or
learning-outcome findings across different school subjects (Adrian & Saputra,
2025; Bara et al., 2024; Devya et al., 2022; Hartari & Putra, 2025; Salsabila &
Aslam, 2022; Syahrani & Gunawan, 2024; Wahyuningsih & Lidyasari, 2025).
This study extends this line of work to tolerance-focused PAI content, where the
instructional goal involves not only understanding concepts but also connecting
them to examples of respectful interaction and diversity. Work on digital PAI
likewise stresses that technology should be integrated with pedagogical
objectives and the ethical aims of Islamic education (Mintasih et al., 2024;

Susanti et al., 2024; Zulkifli et al., 2024).
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At the evaluation stage, the study interpreted validation, attractiveness, and
learning-outcome data while identifying the limits of the evidence. Experts rated
the product highly for feasibility, and the limited student trial showed high
attractiveness. In the field trial, the mean N-Gain was 0.79, placing the group in
the high normalized-gain category. The result is encouraging but should not be
interpreted as proof that Google Sites alone caused the improvement because
the study did not use a control or comparison group and involved only 17
students. This caution is important because research on digital learning and
technology integration identifies context, teacher support, student engagement,
and implementation quality as factors that can shape outcomes (Akpen et al.,

2024; Mintasih et al., 2024; Msambwa et al., 2024).

N-gain Scores
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Figure 9. Distribution of N-Gain Scores

The N-Gain distribution provides additional descriptive information about
the field trial. Based on the reported individual scores, students' N-Gain values
ranged from 0.50 to 1.00, with most students falling in the medium-to-high
range and no student in the low category. The mean N-Gain of 0.79 indicates a
high normalized gain for this group. This pattern suggests substantial within-
group improvement, but it does not establish uniform causal effectiveness
because the design does not control for maturation, testing effects, prior

exposure, or other instructional influences. The finding is therefore best
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understood as preliminary evidence supporting further testing with larger

samples and comparison groups.

CONCLUSION

This study developed and evaluated “Ruang Toleransi,” a Google Sites-
based learning medium for tolerance-focused Islamic Religious Education at the
junior secondary level. A media expert rated the product highly feasible (93.3%)
and a subject-matter expert rated it highly feasible (98%), and a limited student
trial produced an attractiveness score of 87%. In the field trial with 17 students,
the mean N-Gain was 0.79, indicating a high normalized gain within the
participating group. The study contributes a context-specific digital learning
resource that integrates text, video, images, and interactive assessment to
support tolerance-related PAI instruction. Its findings should be interpreted as
preliminary evidence, not definitive causal evidence of effectiveness, because the
evaluation used a one-group pretest-posttest design with a small sample from
one school and no comparison group. Future research should test the product
with larger, more diverse samples and, where feasible, use controlled or quasi-

experimental designs.
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