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Abstract

Nabwn is often considered difficult because the structure of #ahwu is too theoretical. As
a result, students show a low willingness to learn. The integration of Augmented Reality
(AR) through Assemblr Edu Web is considered capable of attracting students' attention
and increase willingness to learn. So, the aim of this research is to analyze the effect of
petceived usefulness (PU) and petceived ease of use (PEOU) of AR on students'
willingness to learn. The quantitative explanatory method was utilized in this research
with PLS-SEM analysis techniques. This research provides evidence that the construct
of PU has a significant effect on willingness to learn with a t-statistic value of 6.406 and
a p-value of 0.000. The construct of PEOU has a significant effect on willingness to
learn with a t-statistic value of 7.596 and a p-value of 0.000. This implies that when AR
is regarded as useful and easy of use, the more students' willingness to learn in #abwnu
learning increases.
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Introduction

Arabic has a very strategic position in Indonesia, mainly because of its role as
the main language in Islamic sources, and a means of communication for supporting
diplomatic cooperation with Middle Eastern countries in educational, economic, etc (Al
Shlowiy, 2022; Ritonga et al., 2023). Therefore, this is the basis for why Arabic has a
special curriculum in Indonesia and is a compulsory subject for educational institutions

under the auspices of the Ministry of Religion Affairs (Alwi, 2023; Muradi et al., 2021).

One of the essential components in understanding things related to Arabic, such
as classical or contemporary texts, comprehensively and in depth, is mastery of the
science of nabwn (Arabic syntax) (Mahdizadeh et al., 2021). #abwn is seen as a science
that functions to correct language errors (lahn), with the aim of enabling a person to
construct Arabic sentences correctly and at the same time understand their meaning
correctly (Anisa & Sopian, 2025; Haris, 2022). And at that time, the experts in grammar
formulated the rules of Arabic grammar by studying and analyzing the language used by
Arabs who were considered to be very fluent or spoke very well and correctly (Kelly,
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2021). However, the reality in the field often shows that #ahwu is an academic problem
for students (Nasution, 2023). Nabwn is usually considered complex, abstract, and
irrelevant to their needs (Mulyani et al., 2020; Mustofa et al., 2024). This is in line with
research in various MTs/SMP (Putti et al., 2025; Rohmawaty & Abidin, 2024; Siregar,
2025), which revealed that most students admitted to having difficulty in understanding
the basic concepts of nabwu, such as the function of al-af'dl al-mu’rabat and other
sentence structure patterns. And this is directly proportional to the interview findings
demonstrated in the following sentence.

“A common challenge in learning grammar is feelings of boredom and fatigue.
This is likely because the material is extensive and perceived as complex.” (Nabwn
Subject Teacher, MTs 153 Al-Firdaus in on November 10, 2025).

From this explanation, the result of assuming that #abwu is difficult is that they
often feel it is difficult, tedious, monotonous, and even tend to avoid this subject (Haris,
2022; Kafahulloh & Al Farisi, 2024; Arif et al., 2025; A’yuni & Arifa, 2022). When this
happens, students tend to show symptoms of low motivation, such as low learning
resistance, self-efficacy, engagement in the learning process, avoidance attitudes towards
lessons, and their willingness to learn (Kucukkaragoz & Meylani, 2025; Q. Wang et al.,
2020; Azzahra & Junaedi, 2024; Buri¢ et al., 2024; Kassab et al., 2024; A’yuni & Arifa,
2022; Hotifah et al., 2020). In the end, they are more interested in learning languages
that are considered easier and closer to their habitual activities (Mulyani et al., 2020).

In addition, the extent of previous studies states that Arabic language learning,
including nabwn, still uses many traditional methods (Mustofa et al., 2024) such as
lectures, questions and answers, imitation, and memorization, without a variety of
interactive learning media and tending to be theoretical (Marhana, 2023; Jamil &
Sardiyanah, 2020; Afjalurrahmansyah et al., 2025). This condition is in contrast to the
traits of today’s student generation as digital natives who tend to prefer highly
interactive, visual and multisensory learning (Wang et al., 2022).

Therefore, teachers need to review how to design and implement learning. This
includes simplifying learning patterns, shifting from complex to simpler ones.
Furthermore, today's learning should be digitally literate, especially in 21st-century
learning, which demands innovation through technology integration through digital
pedagogy. This ensures the learning process remains relevant to current developments
and meets students' needs (Hover & Wise, 2022; Gonzalez-Pérez & Ramirez-Montoya,
2022). Therefore, in this study, researchers propose nabwu learning integrated with
augmented reality media. The AR learning application was created using Assemblr Edu
Web, an AR platform currently widely used in education.

The application of AR in learning is expected to increase students' willingness
to learn. When their learning preferences are met with AR, their motivation to learn will
increase. This increase in motivation through the application of AR in learning will
encourage a willingness to learn (Gorges et al., 2013; Hotifah et al., 2020). However, the
impact of AR on willingness to learn is not immediate, but instead mediated by how
students perceive the technology in the learning process. In this context, students'
perceptions of the usefulness and ease of use of AR are crucial aspects that determine
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the effectiveness of its implementation. When AR is perceived as usefulness in aiding
understanding and easy to use without causing excessive cognitive load, students tend
to exhibit positive attitudes (Huang, 2021), for example, increase willingness to learn.
Therefore, in this study, the researcher tested the effect of AR represented by the
constructs of PU and PEOU on students' willingness to learn.

This is in line with several studies that AR is often represented by PU and PEOU
in SEM. Such as research by Oyman et al. (2022), a study that examined the PU and
PEOU of AR, and concluded that AR perceptions (including perceived usefulness and
ease of use) influence consumer behavioral intentions to use AR-enabled applications.
Meta-Analysis Research by Chang et al. (2022), AR is represented by various constructs,
including PU and PEOU. These two factors work together to create positive attitudes
(Huang, 2021). Such as the Systematic Review Chang et al. (2025) which states that AR
has other positive impacts on other positive things in learning, such as having an effect
on learning outcomes as evidenced by academic achievement, motivation, and skill
development. Adi et al. (2025)’s reported in their meta-analysis found that AR
significantly enhances student learning outcomes, with the overall effect size indicating
substantial improvements in academic performance. Therefore, the perceived
usefulness of AR can be proven to foster positive student attitudes toward learning,
especially, as indicated by an increased willingness to learn in nahwu instruction in this
study.

Method

This research method will employ an explanatory quantitative approach. The
exogenous (independent) variables in this study consist of two constructs: PU and
PEOU, while the endogenous (dependent) variable is willingness to learn. The
population in this sample is the eighth-grade students of MTs 153 Al-Firdaus. In this
study, the sample size is established in accordance with the 10-times rule proposed by
Hair Jr et al. (2017), which states that the minimum sample size in Partial Least Squares-
Structural Equation Modeling (PLS-SEM) analysis can be determined using with the
highest number of structural relationships targeting a given construct in the model.

So, the minimum required sample size is 10 X 2 = 20 samples. However, to
increase the accuracy of the analysis and minimize the risk of bias due to too small a
sample size, this study involved 60 samples. Furthermore, samples were selected with
a convenience sampling technique under a non-probability sampling framework.

The questionnaire distributed to respondents consisted of six items for the PU
construct, six items for the PEOU construct, and nine items for the willingness to learn
construct. The questionnaires utilized a Likert scale of 1-5. The collected data were
subsequently analyzed by utilizing Partial Least Squares-Structural Equation Modeling
(PLS-SEM) statistical tests. Convergent validity, discriminant validity, and composite
reliability tests were conducted to assess validity and reliability. Convergent validity used
outer loadings with a requirement of = 0.70 (Hair Jr et al., 2017). Then the Average
Variance Extracted (AVE) value is required be = 0.50 (Shela et al., 2023; Haryono,
2016). Furthermore, the reliability test is declared reliable if the reliability value exceeds
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0.70 (Dolinting & Pang, 2022; Hair et al., 2019). Then each effect between variables will
be tested using the t-statistic requirement which must have a value of >1.96, a p-value
threshold of <0.05 is required.

Result and Discussion
Result

m 14 Years Old = 13 Years Old 15 Years Old

Figure 1. Distribution of Respondents by Age

Based on the figure above, the distribution of research respondents by age
shows that the respondents were dominated by students aged 14 years, namely 34
people. This indicates that the majority of the research sample is in that age range,
making the 14 years old age group the most representative group in this study.
Furthermore, respondents aged 13 years ranked second with a total of 24 people. This
condition indicates that respondents aged 13 years also have a significant contribution
in compiling research data. Meanwhile, respondents aged 15 years are the group with
the smallest number compared to the other two age groups, namely only 2 people. This
relatively small number indicates that the participation of students aged 15 years in this
study was not too dominant. Overall, the distribution of respondents' ages is in the early
adolescent age range and is relatively homogeneous, thus supporting the validity of the
research results because the developmental characteristics of respondents are not too
diverse in terms of age.

Table 1. Factor Loading Constructs

Variable  Constructs Indicators Factor Underpinned
Loading Theories
Perceived PU1 Learning using AR 0.918 (Huang, 2021,
Usefulness enriches my learning Hwang et al.,
(PU) activities in class 2013)
pPU2 Learning with AR really 0.941
helps me in getting new
knowledge
PU3 The learning mechanism 0.911
through AR makes the
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learning process

smoother
PU4 AR helps me get useful 0.931
information when I need
it in learning
PU5 Learning using AR helps 0.932
me learn better
PU6 Learning using AR is 0.911
morte useful than
traditional learning
Perceived PEOU1 The operating system for 0.942
Ease of AR-based learning in the
Use classroom is not difficult
(PEOU) for me
PEOU2 It only took me a short 0.914
time to understand how
to use AR in learning
PEOU3 Learning activities using 0.930
AR are easy to
understand and follow
PEOU4 I was quickly able to learn ~ 0.932
how to use AR in the
classroom
PEOU5 For me, using an AR- 0.932
based learning system is
not difficult
PEOUG I find the AR system 0.940
interface is easy to use
Willingness WTL1 Plan to learn it in the 0.165 (Darban &
to Learn WTL2 future 0.866 Polites, 2016)
(WTL) WTL3 0.886
WTL4 Intend to continue 0.869
WTL5 learning it in the future 0.341
WTLG6 0.318
WTL7 Expect to continue 0.890
WTLS8 learning it in the future 0.859
WTL9 0.876

All indicators have a factor loading value of > 0.70 except WTL1, WTL5, and
WTLG6. Therefore, the invalid indicators were eliminated. After eliminating the three
invalid indicators, all indicators were retested and resulted in the validity of all indicators
except WTL1, WTL5, and WTLG6. Likewise, discriminant validity met the requirements.
To see the details for the validity and reliability tests, it can be seen from the following
AVE, composite reliability, Cronbach's Alpha, and rho_A values.
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Table 2. Construct Validity and Reliability

Combosit Average
Cronbach's ormposite Composite variance
reliability gt
alpha (tho.a) reliability (rho_c) extracted
— (AVE)
Perceived Ease 0.970 0.970 0.975 0.868
of Use
Perceived 0.966 0.968 0.972 0.854
Usefulness
Willingness to 0.941 0.942 0.953 0.772
Learn

Cronbach's Alpha, Composite Reliability (tho_a), and Composite Reliability
(tho_c) values for all constructs were deemed to meet the requirements because they
exceeded 0.70. This indicates that these requirements are sufficient to demonstrate the
construct's reliability. Likewise, the AVE was considered to meet the requirements
because it exceeded 0.50, indicating that each construct met the convergent validity
criteria. Therefore, the constructs in this study adequately explained 50% or more of the
variance in the measured dimensions.

Table 3. R Square

R-square R-square
adjusted
Willingness 0.729 0.719

to Learn
Based on the requirements proposed by Ghozali (2021), an R-square value of
0.75 indicates strong model predictive ability. Therefore, based on the table above,
71.9% of the variance in Willingness to Learn can be interpreted by the PU and PEOU
variables in the model, thus confirming strong model predictive ability.

Table 4. Standarized Root Mean Square Residual (SRMR)
Saturated
Model
SRMR 0.060

The Standardized Root Mean Square Residual (SRMR) is used as an indicator
to assess the level of model fit by comparing the difference between the observed
correlation matrix and the implied correlation matrix. An SRMR value below the 0.10
or 0.08 threshold indicates a good fit for the structural model (Ghozali, 2021). The
analysis yielded an SRMR value of 0.060, concluding that the constructed model meets
the model fit criteria and is suitable for further analysis.
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Table 5. Path Coefficient

Original Sample Standard T statistics P
sample mean deviation (|O/STDEV|) values
(O) (M) (STDEV)

Perceived Ease

of Use -> 0.541  0.542 0.071 7.596 0.000
Willingness to

Learn

Perceived

Usefulness -> 0.463  0.463 0.072 6.406 0.000

Willingness to
Learn

Path coefficient analysis was conducted to determine the direction and strength

of the correlation between exogenous and endogenous constructs in the structural
model. Standardized path coefficient values range from —1 to +1 (Solihin & Ratmono,
2013). Based on the values printed in bold in the table above, the results of the analysis
show that the correlation between constructs is positive and relatively strong, as
indicated by the correlation value approaching 1. Thus, it can be concluded that the
correlation between these constructs has a positive relationship with each other.

The t-statistic value of PU on Willingness to Learn is 6.400, far exceeding 1.96,

and the p-value is 0.000, which is smaller than 0.05. Therefore, PU has a significant
influence on Willingness to Learn. Likewise, PEOU on Willingness to Learn has a t-
statistic value of 7.596, far exceeding 1.96, and the p-value is 0.000, which is smaller
than 0.05. Therefore, PEOU has a significant influence on Willingness to Learn.
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Figure 2. Results of the Structural Model Hypothesis Test
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Discussion

Figure 3. Example of Creating Augmented Reality via Assemblr Edu Web

AR is expected to be able to attract attention (Prasetya et al., 2024), because this
technology provides an immersive, interactive, and visual learning experience (Singh et
al., 2024; Su et al., 2022), so that abstract concepts such as nahwu can be understood
more concretely (Garlinska et al.,, 2023). In addition, AR can be relevant to the
characteristics of today's students. As an example of Chardonnens (2025) research,
which shows that Gen Z prefers learning experiences that are personal, dynamic,
immersive and interactive. In addition, research by Shorey et al. (2021) in its analysis of
Gen Z Health Students explains that learning with visualization meets their learning
styles and preferences. And also research by Cosentino et al. (2025) demonstrated that
multisensory experiences with interactions through sound, movement, and touch
significantly increase engagement and learning outcomes. Therefore, for the PU and
PEOU construct analysis, it is hoped that they will also be able to have the same
relevance and represent AR itself. The following are the details of the detailed analysis.

First, the perceived usefulness of AR significantly influences willingness to learn,
indicating that the more students perceive it as useful and the more AR is optimized for
learning, the more likely they are to increase their willingness to learn. This is in line
with the immersive nature of AR, which is able to capture students' attention through
three-dimensional visualizations integrated with the real environment, resulting in a
more contextual and enjoyable (Mendoza-Ramirez et al., 2023; Ebadi & Ashrafabadi,
2022). Not only that, AR is able to realize the visualization of abstract concepts in the
form of three-dimensional objects (Singh et al., 2024; Su et al., 2022). Because this
technology provides a multisensory learning experience, abstract concepts such as nabwn
can be understood more concretely (Garlinska et al., 2023). Therefore, according to
Prasetya et al. (2024) the use of AR is expected to attract students' attention. This
research proves this hope.

This description aligns with research by Oyman et al. (2022), a study that
examined the PU and PEOU of AR, and concluded that AR perceptions (including
perceived usefulness and ease of use) influence consumer behavioral intentions to use
AR-enabled applications. Research conducted by Castano-Calle et al. (2022) also
revealed that students have positive perceptions of the usefulness of AR and VR
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technology in learning and teaching activities. These findings confirm that the use of
AR and VR is relevant in supporting knowledge delivery and skill development,
ultimately shaping positive attitudes toward the use of these technologies. As well as
research by Balog & Pribeanu (2010), which stated that the PU of the AR teaching
platform (ARTP) can increase behavioral intentions to use the ARTP itself.

Second, the PEOU of AR significantly influences willingness to learn, indicating
that the easier it is for students to use AR in learning, the greater their willingness to
learn. This is because ease of use is crucial for an application or technology, ensuring
students experience ease of use and understand the material presented. In line with
Chang et al. (2022) meta-analysis, AR is represented by various constructs, including PU
and PEOU. These two factors work together to create positive attitudes (Huang, 2021).

And this is also supported by the Systematic Review Chang et al. (2025) which
states that AR has other positive impacts on other positive things in learning, such as
having an effect on learning outcomes as evidenced by academic achievement,
motivation, and skill development. Adi et al. (2025)’s reported in their meta-analysis
found that AR significantly enhances student learning outcomes, with the overall effect
size indicating substantial improvements in academic performance. Therefore, the
perceived usefulness of AR can be proven to foster positive student attitudes toward
learning, especially, as indicated by an increased willingness to learn in nahwu (literary
grammar) instruction in this study.

With the above description, with these two things together creating an increase
in students' willingness to learn, hopefully other benefits can be felt by students. For
example, research by Baghcheghi & Koohestani (2021), showed that Willingness to
Learn is a significant predictor of learning achievement, because students who have a
strong will to learn tend to be more active, diligent, and focused in participating in the
learning process. Furthermore, the concept of willingness aligns with the findings of
Hunter & Kivinen (2022), who stated that a person's willingness helps orient and control
cognition, motivation, and emotions. This means that students with strong willingness
are not only motivated to learn but also able to manage cognitive strategies, maintain
focus, and adjust their emotional state to support the achievement of learning goals.

Thus, this study also examines the effect of PU and PEOU of AR on increasing
willingness to learn, which is expected to generate other positive impacts, such as
positive attitudes among students, particularly on learning outcomes. However, given
the limitations of this study, further research is expected to be conducted in greater
depth and detail to examine other potential impacts and address any existing
shortcomings.

Conclusion

PU and PEOU in AR are the most essential things in measuring the extent to
which the application works. Therefore, this study concludes that the two constructs
presented, namely perceived usefulness and perceived ease of use, are a representation
that AR in nahwu learning can work well, so that it has a significant effect on students'
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willingness to learn. This can be seen in the t-statistic value and p-value of PU and
PEOU on Willingness to Learn.

Therefore, it can be concluded that students' PU and PEOU of AR play a key
role in encouraging the emergence of willingness to learn in learning nahwu. When AR
is perceived to be able to help understand the material in a real, relevant, and applicable
way, and is easy to operate without causing additional cognitive load, students tend to
show a higher willingness to learn. This finding confirms that the success of AR
integration in learning is not only determined by the sophistication of the technology
alone, but also by how the technology is perceived and directly experienced by students.
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