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learning motivation; learning motivation in Islamic Religious Education at a vocational schools.
islamic religious education; This study employed a quantitative approach using a quasi-experimental
vocational high school; method with a nonequivalent control group design and a purposive sampling
quasi-experimental design technique was used to select 46 vocational school students, divided into an

experimental group (n = 21) and a control group (n = 25). Motivation to learn
was measured using a questionnaire based on the ARCS mativation model
(Attention, Relevance, Confidence, and Satisfaction). Data were analyzed
using descriptive statistics (mean scores and normalized gain) and inferential
statistics, including assumption tests, paired-samples t-tests, independent-
samples t-tests, and effect size analysis using Cohen’s d. The results indicated
a statistically significant difference in learning motivation between the
experimental and control groups following the intervention (p < 0.001), with
a Cohen’s d value of 1.767, indicating a large effect size. These findings
suggest that Augmented Reality technology is effective in enhancing
students’ motivation to learn Islamic Religious Education in vocational
schools.
This is an open access article under the CC-BY-SA license.
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INTRODUCTION

The development of adaptive and competitive students in response to 21st-century challenges and global
dynamics is strongly influenced by the quality of education provided (Rahmadani & Qomariah, 2022). In recent years,
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the effectiveness of educational processes has increasingly been supported through the integration of digital
technologies, especially in improving interaction quality and the achievement of learning objectives (Endrawati
Subroto et al., 2023). One of the rapidly developing technologies that has been increasingly adopted in education is
Augmented Reality (AR) (Triyana Safitri et al., 2024). AR integrates two and three dimensional visual elements into
real-world environments in real time, enabling learning experiences to become more engaging and immersive (Azuma,
1997). In educational contexts, AR has been widely utilized as an interactive learning medium that enhances visual-
based learning experiences and student engagement(Hasminda et al., 2024).

From a theoretical perspective, learning effectiveness increases when students are actively involved in
constructing understanding through meaningful learning experiences (Arisanti et al., 2024). The Cognitive Theory of
Multimedia learning emphasizes that information comprehension is optimized when content is delivered through dual
processing channels verbal and visual rather than through text-based or lecture-only instruction(Ricard E. Mayer,
2001). A growing body of research suggests that interactive multimedia-based learning has enhances students’
understanding and engagement. Beyond cognitive aspects, learning effectiveness is also closely associated with
students’ learning motivation(Setiawaty et al., 2024; Taroreh, 2024).

Learning motivation functions as a driving factor that influences students’ persistence, attention, and
engagement throughout the learning process(Ali et al., 2025; Azis Khoiri, 2018). The ARCS motivation model
explains that learning motivation is influenced by four key components: attention, relevance, confidence, and
satisfaction(Keller, 1987). Learning environments that address these components are more likely to sustain students’
engagement and support meaningful learning(Simamora & Siregar, 2024).

In contemporary educational discourse, learning motivation is considered a crusial factor influencing students’
academic engagement and achievement(Dima et al., 2023). Motivation not limited of influencing students’ willingness
to engage in learning activities, it also determines the depth of cognitive processing and persistence when encountering
learning challenges (Anggraini et al., 2024). In vocational education settings, where students are expected to acquire
both theoretical understanding and practical skills, maintaining high levels of learning motivation is particularly
essential (Hikmah & Saputra, 2023).

Islamic Religious Education presents unique instructional challenges, as it involves abstract concepts, moral
values, and spiritual understanding that are often delivered through textual explanations and verbal instruction(Santoso
et al., 2023). Conventional teaching approaches may limit students’ engagement, especially when instructional
methods do not align with students’ learning preferences or technological experiences, as digital-native learners,
learners are increasingly familiar with interactive and visually rich environments, which may reduce their motivation
when exposed to monotonous instructional practices(Nur Meizar et al., 2025).

The integration of technology into religious education therefore requires careful consideration of pedagogical
design(Kirkwood & Price, 2014). Educational technologies should not merely function as visual supplements but must
be aligned with learning objectives and instructional strategies. Augmented Reality offers distinctive advantages in
this regard, as it allows digital content to be seamlessly embedded within real-world learning contexts. By combining
visual, auditory, and interactive elements, AR offers pedagogical opportunities to support deeper learning active
participation and facilitate the contraction of meaningful learning experiences.

In vocational high schools, instructional practices must foster both cognitive competence and motivational
readiness(Hikmah & Saputra, 2023). Students are prepared to master academic knowledge while also developing
attitudes and skills relevant to professional context. Motivation functions a key factor in this process, as motivated
students are more likely to engage actively, persist when facing difficulties, and achieve learning objectives.

Pre-observation and pre-interview findings conducted with teachers and students at SMK Negeri 1 Kota Sorong
from March 14 to 17, 2025, revealed that instructional technologies such as projectors were more frequently used in
vocational subjects. In contrast, the pedagogical integration of technology in Islamic Religious Education had not been
fully implemented in classroom learning. In practice, teachers utilized the Canva platform primarily for independent
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assignments outside the classroom. This approach did not sufficiently promote interaction or active engagement during
in-class learning activities.

Similar conditions were also observed in several other schools in the Sorong region, where learning activities
continued to rely on one-way digital media and AR technology had not yet been adopted as a regular instructional
practice. The findings suggest that the potential of educational technology remains underutilized in Islamic Religious
Education.

Previous studies have indicated that empirical evidence suggests that Augmented Reality enhances students’
cognitive understanding as well as their motivation and interest in learning . However, most existing studies have
primarily focused on general subjects and elementary to secondary education levels (Abdullah, 2024; Hasminda et al.,
2024; Masruroh & Maghfiroh, 2025; Setiawaty et al., 2024; Simamora & Siregar, 2024). Research that specifically
examines the despite growing interest in educational technology, empirical studied addressing the effectiveness of
Augmented Reality in enhancing students’ motivation in Islamic Religius Educational high schools are still limited.

In order to maximized the instructional effectiveness of AR-based learning, this study incorporated structured
student worksheets within each AR display . These worksheets functioned as structured learning guides that supported
students’ active engagement, exploration, and reflection throughout the learning process. Based on these
considerations, this study aims to examine the effectiveness of Augmented Reality in enhancing students’ learning
motivation in Islamic Religious Education at vocational high schools.

The rapid development of technology necessitates the integration of digital media that not only serves an
informational function but also facilitates meaningful and structured learning experiences. In this study, Augmented
Reality is not positioned merely as a visualization tool but as an integral component of an instructional strategy
embedded within students’ learning activities. Accordingly, this study introduces a novel approach by integrating
multimodal Augmented Reality combining three dimensional visualization, audio narration, and learning content with
structured student worksheets as guided learning activities (Sari & Sulisworo, 2023)

The worksheets function as scaffolding tools that systematically guide students’ interaction with AR content
through stages of exploration, observation, discussion, and problem solving(Sari & Sulisworo, 2023). By scanning
QR codes using smartphones, students can independently access AR-based learning materials within real-world
contexts, while teachers act as facilitators who guide the learning process. This integration of AR and student
worksheets is expected to enhance the fulfilment of the ARCS maotivation components of attention, relevance,
confidence, and satisfaction and align with the Cognitive Theory of Multimedia Learning, which emphasizes the
simultaneous processing of visual and verbal information (Keller, 1987; Ricard E. Mayer, 2001). Based on this
rationale, the present study aims to examine the effectiveness of Augmented Reality technology integrated with
student worksheets in enhancing learning motivation among students in Islamic Religious Education at vocational
high schools.

METHOD

The study was designed as a quantitative investigation employing a quasi-experimental nonequivalent control
group design and a purposive sampling technique (Sugiyono, 2010).This design was selected because the grouping of
research subjects was conducted using existing classes without full randomization; however, it still allowed for a
comparison of differences in learning motivation between the experimental and control group based on similarities
in grade level, curriculum, instructional materials, and student characteristics.

The research population consisted of all eleventh-grade students who participated in Islamic Religious
Education learning in the 2025/2026 academic year at SMK Negeri 1 Kota Sorong, with a total of 46 students involved
as research subjects. Participants were categorized into two groups: the experimental group consisting of 21 eleventh-
grade students from the Network and Telecommunications Engineering program who received Augmented Reality—
based learning integrated with Student Worksheets (LKPD), and a control group comprising of 25 eleventh-grade

251


https://ejournal.unibabwi.ac.id/index.php/sosioedukasi/index

Volume 15 No. 1. Maret 2026 https://ejournal.unibabwi.ac.id/index.php/sosioedukasi/index

students from the Office Management and Business Services program who were thought using conventional
instructional methods.

Augmented Reality instruction was implemented in the experimental group, whereas conventional
instructional methods were applied in the control group. The AR media were designed using a multimodal approach
that integrated three-dimensional object visualization, audio narration, and student worksheets. Students accessed the
AR media by scanning barcodes using smartphones.

Students’ learning motivation was measured before and after the intervention using a questionnaire developed
in accordance with the ARCS motivation framework. The instrument utilized a five-level Likert scale to measure
students’ responses. The obtained data were examined through descriptive statistical analysis, encompassing mean
values and normalized gain, followed by inferential statistical analyses.

Assumption tests were conducted prior to hypothesis testing, including normality and homogeneity of variance
tests. Hypotheses were examined through paired-sample and independent-sample t-test procedures, while the
magnitude of the intervention effect was estimated using Cohen’s d (Cohen Jacob, 1988).

RESULT AND DISCUSSION

The questionnaire instrument was pilot tested on 30 students outside the research sample. The reliability test
produced a Cronbach’s alpha value of 0.921, reflecting a very high degree of internal consistency. The result of the
validity analysis showed that all questionnaire items satisfied the minimum requirement for corrected item-total
correlation values and were therefore considered valid. The results of the Reability and validity tests of the
questionnaire are presented in table 1.

Table 1. Reability and Validity Test Result of the Questionnaire

Aspect Indicator Result Interpretation
Pilot Test Number Of 30 Adequate
Students
Reability Cronbach’s Alpha 0.921 Very high

Validity  Corrected item-total ~ All items Acceptable
correlation valid

Source : SPSS Data Analysis version 27

Descriptive statistical analysis revealed that Both group demonstrated gains in learning motivation.
Specifically, the experimental group showed an increase in mean scores from 72.90 prior to the intervention to 84.05
afterward. In contrast, In comparison, the control group demonstrated a smaller gain, with mean scores rising
from70.56 at pre-test to 75.56 at post-test. The normalized gain analysis revealed a moderate level of improvement in
the experimental group, with an N-gain value of 0.41 and control group demonstrated a low level of improvement
with an N-gain value of 0.16. Descriptive statistics of students’ learning motivation are presented in table 2.

Table 2. Descriptive Statistics of Student’s Learning Motivation

Group Test Mean Score N-Gain Category
Experimental Pre-test 72.90 - -
Experimental ~ Post-test 84.05 0.41 Moderate
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Control Pre-test 70.75 - -

Control Post-test 75.56 0.16 Low

Source: Authors’ calculation using Microsoft Excel (2016)

Normality testing showed that the experimental group data followed a normal distribution, while the control
group initial post-test data did not completely satisfy the normality assumption. However, a The residual normality
test confirmed that the residuals were normally distributed, thereby permitting further inferential statistical analysis.
The variance homogeneity assessment using Levene’s test produced a significance value of 0.531 ( p > 0.05),
indicating equal variances between thee two groups. The Result of the normality and homogeneity tests are presented
in Table 3.

Table 3. Result of Normality and Homogeneity Tests

Test Test Statistic ~ Sig. (p-value) Category
Normality Experimental - P>0.05 Normal
(shapiro wilk) (Post-test) distribution

Normality Control - 0.41 Not normally
(shapiro wilk) distributed
(Post-test)
Residual Residuals - - Normal
Normality distribution

(shapiro wilk)

Homogeneity Experimental - 0.16 Homogeneous
(Levene’s Test) vs control variance

Source: SPSS Data Analysis Version 27
The result of the paired-sample t-test revealed a statistically significant difference between the pre-test and
post-test learning motivation scores in the experimental group (p < 0.001). Furthermore, The independent-samples t-
test indicated a statistically significant difference in post-test learning motivation scores between the experimental and
control groups (t = 5.970; p < 0.001). Effect size analysis yielded a Cohen’s d value of 1.767, which represent a large
effect. The result of the paired-sample t-test, and effect size analysis are in table 3.
Table 3. Result of Hypothesis Testing and Effect size Analysis

Test Comparison Statistic Sig. (p-value)  Interpretation
Normality Experimental - <0.001 Significant
(Pre-test vs difference
Post-test)
Normality Experimental t=5.970 <0.001 Significant
vs control difference

(post-test)

Effect size Cohen’s d 1.767 - Large effect

Source: SPSS Data Analysis Version 27

These findings are consistent with the ARCS motivation model and the Cognitive Theory of Multimedia
Learning. AR-based learning effectively enhanced students’ attention through immersive three-dimensional
visualization and audio narration. The contextualized presentation of learning materials supported relevance, while
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structured worksheets enhanced students’ confidence by providing clear learning pathways. Satisfaction was achieved
through successful task completion and active engagement (Keller, 1987; Ricard E. Mayer, 2001).

From an empirical perspective, The findings of this study are consistent with prior research highlighting the
motivational advantages of technology enhanced learning environments. Studies examining AR-based instruction
have reported improvements in students’ attention, engagement, and learning motivation across different educational
levels (Abdullah, 2024; Hasminda et al., 2024; Masruroh & Maghfiroh, 2025; Setiawaty et al., 2024; Simamora &
Siregar, 2024).

Compared to conventional digitalized media, AR provides a higher level of interactivity and immersion.
Students were not merely passive recipients of information receivers, student became active participants who engaged
with learning content through structured activities. This interactive engagement differentiated AR-based learning from
one-way digital instruction (Azuma, 1997).

Informal interviews with students in the experimental group provided additional insights into their learning
experiences. Students reported increased enthusiasm for learning because they could observe learning materials in
three-dimensional form. They also noted that the learning content reflected real-life situations such as social conflicts,
drug abuse, and alcohol consumption, which increased their interest and motivation. Several students expressed hopes
that AR-based learning could be applied to other subjects, indicating high acceptance and perceived usefulness.

The strong effect size observed suggests that motivational gains were not merely the result of technological
novelty but reflected meaningful changes supported by pedagogically grounded instructional design (Clark, 1983).

The result of this study offer deeper insight into how instructional structure in mediating the relationship
between technology use and student motivation. While Augmented Reality offers immersive features that naturally
attract students’ attention, the integration of structured worksheets ensured that learning activities remained focused
and goal-oriented. This instructional scaffolding played a critical role in transforming initial engagement into sustained
motivation, preventing students from becoming distracted by technological novelty(Sari & Sulisworo, 2023).

From the standpoint of the Cognitive Theory of Multimedia Learning, effective learning occurs when
instructional materials are designed to optimize information processing across verbal and visual channels. In this
study, AR-based learning environments combined visual representations with audio narration and guided tasks,
allowing students to process information more effectively (Ricard E. Mayer, 2001). The presence of structured
worksheets further supported this process by directing students’ attention to essential concepts and reducing cognitive
overload. As a result, students were better able to construct meaningful understanding while maintaining motivation
throughout the learning process.

The substantial effect size identified in this study indicated that the motivational gains were not merely
temporary or superficial. Instead, these gains reflect meaningful changes in students’ learning experiences supported
by pedagogically grounded instructional design. This finding is particularly important, as previous studies have
cautioned that technology-enhanced learning may produce short-term enthusiasm without lasting impact when
instructional guidance is insufficient (Clark, 1983; Kirkwood & Price, 2014). The present results demonstrate that
AR-based learning can produce substantial motivational benefits when implemented systematically and supported by
appropriate instructional strategies.

Moreover, the contextual relevance of learning materials embedded within the AR media contributed
significantly to students” motivation. Learning content that reflects real-life situations familiar to students enhances
perceived relevance, Which constitutes a core element of ARCS motivation model. When students recognize that
learning activities are connected to their everyday experiences, They are more inclined to participate actively and exert
grater effort throughout the learning process. This relevance fosters deeper engagement and supports the development
of positive learning attitudes.

Overall, these findings reinforce the view that the effectiveness of AR-based learning is not determined solely
by technological innovation. Rather, meaningful learning outcomes emerge when technology is integrated with sound
pedagogical principles, structured instructional support, and motivational theory(Setiawaty et al., 2024). This study
therefore adds to the expanding body of scholarly literature emphasizing that educational technology must be
pedagogically grounded to achieve sustained motivational and learning benefits.

Furthermore, the result of this study underscore the significance of students’ perceived learning experience as
a determinant of motivation(Dima et al., 2023). When leaners perceive instructional actives as enjoyable, meaningful,
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and relevant to their personal and social contexts, they are more likely to demonstrate positive learning behaviors. The
use of Augmented Reality in this study provided students with opportunities to engage with learning content in ways
that differed from conventional classroom instruction, there by fostering a sense of novelty while maintaining
instructional relevance.

The interactive nature of AR-based learning also encouraged active exploration rather than passive reception
of information (Azuma, 1997). Students were required to observe, interpret, and respond to visual representations
presented through the AR media, which promoted deeper cognitive engagement. This active involvement supports
constructivist perspectives that emphasize that knowledge is constructed through experience and interaction instead
of passive instructional delivery (Arisanti et al., 2024).

Furthermore, the combination of AR technology and structured worksheets supported students’ self-regulation
during learning activities. Worksheets functioned as learning guides that helped students organize their thoughts,
monitor their progress, and complete tasks systematically. This structured support contributed to students’ confidence
and reduced uncertainty during the learning process, which in turn enhanced motivation. These findings suggest that
AR-based learning is most effective when technological innovation is accompanied by instructional structure and
pedagogical guidance.

The outcomes of this study have important implications for educational practice. Teachers of Islamic Religious
Education are encouraged to integrate AR-based learning with structured instructional tools when teaching abstract
and value-based content. Educational institutions should support technology integration through adequate
infrastructure and professional development.

Despite the positive outcomes, this study has several limitations. The sample was limited to one vocational
high school, Which may limit the generalizability of the findings. In addition, the intervention was implemented over
a relatively short period. Future research is encouraged to involve larger samples, longer implementation periods, and
mixed-method approaches to explore long-term motivational outcomes.

CONCLUSION

This study demonstrates that Augmented Reality -based learning integrated with structured worksheets is
effective in increasing student learning motivation in Islamic Religious Education at vocational high schools. The
findings further affirm the applicability of the ARCS motivation model and the cognitive theory of multimedia
learning in explaining how interactive and multimodal instruction od Aumented Reality with well planned pedagogical
structures not only enhances motivation but also promotes active participation and meaningful learning experiences.
Therefore, the use of AR technology accompanied by sound instructional design is recommended as an innovative
approach to improve learning motivation and engagement in religious education contexts.
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