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Digital Assessment also learning processes and holistic child development. This research
aims to develop and analyze an innovative assessment model based on
Augmented Reality (AR) and digital interaction in Islamic kindergarten
(Raudhatul Athfal). The study employed a Research and Development
(R&D) method using the ADDIE model. The participants included 20
children aged 5-6 years and two Raudhatul Athfal teachers at Al-
Mansyuriah Bekasi. Data were collected through interactive
observation, digital portfolios, and teacher questionnaires and analyzed
using descriptive statistics and thematic analysis. The findings indicate
that AR-based assessment enhances children's learning engagement,
improves teachers' assessment efficiency, and produces more objective
and well-documented assessment data. This model is relevant for
supporting authentic assessment and strengthening Islamic values in
early childhood education. In conclusion, the AR-based holistic
assessment model is effective in capturing children's cognitive, social-
emotional, linguistic, and moral development comprehensively, while
also addressing the limitations of conventional manual assessments by
providing a more interactive, systematic, and documentation-friendly
approach that aligns with both digital era needs and Islamic educational
values.

INTRODUCTION

Assessment is an essential component in early childhood education because it serves to
understand children's development as a whole, including cognitive, social-emotional, language,
motor, and moral aspects. In the context of Raudhatul Athfal (RA), assessment not only aims
to measure learning outcomes but also to monitor the process of children's growth and
development in accordance with age characteristics, individual needs, and Islamic educational
values (Hulliyah & Anggraeni, n.d.; Yugo, n.d.). Therefore, assessments in early childhood
should be carried out in a sustainable, fun, and non-stressful manner (Bonapersona et al., 2019;
Mihai et al., 2022; Pillai et al., 2018; Walker et al., 2017).

However, assessment practices in many RA institutions are still dominated by manual
and descriptive recording. Teachers generally observe children's development through diaries,
assessment sheets, or simple documentation that are often not systematically integrated. This
condition causes the assessment process to be less effective in representing the child's
development as a whole, especially when teachers must observe many aspects of development
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in a limited time (Darling-Hammond, 2015; De Los Reyes et al., 2015). In addition, manual
recording also risks introducing subjectivity, causing documentation delays, and creating
difficulties in tracking children's development over time (Ajuwon et al., 2020; Marschall, 2023;
Rahman Jabin & Hammar, 2022).

These problems indicate that conventional assessments need to be strengthened through
more innovative approaches aligned with contemporary needs. Early childhood education
requires an assessment model that is not only accurate but also able to provide an engaging
learning experience for children (Becker et al., 2023; Goldstein & Flake, 2016). Assessment
should ideally not be separated from the learning process but rather be part of natural play and
exploration activities. Thus, children can show their abilities, attitudes, and skills
spontaneously without feeling judged (Alberti & Emmons, 2017; Lenihan et al., 2016; Yildirim
& Akamca, 2017).

The development of digital technology presents a great opportunity to improve
assessment practices in early childhood education institutions. One technology that has
considerable potential is Augmented Reality (AR), which is a technology that combines real
environments with virtual objects interactively (Dargan et al., 2023; Jo & Kim, 2019; Syed et
al., 2022). Through AR, children can interact with images, sounds, animations, or three-
dimensional objects that appear in a real learning environment. This experience can help
children understand concepts in a more concrete, visual, and engaging way (Evagorou et al.,
2015; Rozata & Theoneste, 2024).

In early childhood learning, the use of AR can support the principle of learning through
play. Children at an early age tend to understand things more easily through direct experience,
visualization, movement, and interaction. Therefore, AR can be a relevant medium to develop
various aspects of children's development, such as the ability to recognize letters and numbers,
understand shapes and colors, improve vocabulary, practice motor coordination, and foster
curiosity. This technology can also help teachers create more varied and less monotonous
learning experiences.

A number of studies show that AR can increase children's motivation, attention, and
involvement in the learning process. Children become more active because the material
presented is not only abstract but can be seen and responded to directly. Several recent studies
demonstrate the effectiveness of AR in the context of children's education. Research by Chen
and Wang (2020) found that the use of AR in early childhood literacy learning can significantly
improve children's engagement and vocabulary understanding. Meanwhile, Rahman and
Haryanto (2021) developed AR learning media based on Islamic values for early childhood
and reported an increase in learning motivation and understanding of children's religious
concepts. In Indonesia, the Ministry of Education and Culture (2022) has published authentic
assessment guidelines for early childhood education, but the guidelines remain general and
have not systematically integrated digital technology. A study by Lestari and Fitriani (2023)
also shows that most RA teachers still have difficulty in systematically documenting children's
development due to the limitations of practical and integrated assessment tools. However, the
use of AR in the context of assessment is still relatively limited. Most AR applications still
focus on learning media rather than on serving as a tool to help teachers observe, record, and
analyze children's development authentically.
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In fact, AR has the potential to be developed as an innovative assessment instrument.
Through AR-based activities, teachers can observe the child's responses when completing
assignments, interacting with virtual objects, answering questions, following instructions, or
collaborating with peers. From this process, teachers can obtain data on children's development
in a more natural and contextual manner. In other words, AR can support authentic assessments
because assessments are based on real-life activities that involve the child's hands-on learning
experience.

In the context of RA, the development of an AR-based assessment model also needs to
be aligned with Islamic educational values. Assessment is not only directed at academic aspects
or cognitive abilities but also at the formation of Islamic character, such as honesty,
responsibility, independence, cooperation, gratitude, and good conduct in learning. Therefore,
the assessment model developed needs to integrate technology, child development, and Islamic
values to align with the goals of RA education.

Based on these conditions, this study focuses on developing an innovative Augmented
Reality-based assessment model that is relevant to the characteristics of RA learning and the
needs of early childhood. This model is expected to address the limitations of conventional
assessments, which are still manual, descriptive, and less interactive. In addition, this research
is also expected to contribute to RA teachers in carrying out assessments that are more
authentic, engaging, systematic, and aligned with Islamic educational values.

METHOD

This research uses a Research and Development (R&D) approach with the ADDIE model
which includes the stages of analysis, design, development, implementation, and evaluation.
The research was carried out at RA Al-Mansyuriah Bekasi, West Java city.

The research subjects consisted of 20 children aged 56 years and 2 RA teachers. The
research instruments include interactive observation sheets, AR-based digital portfolios, and
questionnaires on teachers' responses to the ease and benefits of assessment. Quantitative data
were analyzed using descriptive statistics, while qualitative data were analyzed thematically to
identify patterns of child development during AR-based learning.

RESULTS AND DISCUSSION
Development of Assessment Models

The results of the study show that the innovative Augmented Reality (AR)-based
assessment model developed in this study consists of five main components, namely interactive
literacy assessment, contextual character assessment, micro digital portfolio, mini-reflection
assessment, and peer-to-peer social assessment. The five components are designed to
complement each other in describing children's development more comprehensively. This
model not only assesses children's cognitive abilities, but also includes aspects of language,
social-emotional, character, independence, and children's ability to interact with the learning
environment.

The first component is an interactive literacy assessment. In this component, children
are given AR-based activities related to the recognition of letters, simple words, images,
sounds, and visual objects. Children can see virtual objects that appear through digital devices,
then respond to the teacher's instructions, say the name of the object, match the picture with a
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word, or answer a simple question. Through this activity, teachers can observe children's ability
to recognize symbols, understand instructions, develop vocabulary, and show interest in early
literacy activities.

The second component is the assessment of contextual character. This component
was developed to assess children's behavior in learning situations that are close to daily life and
Islamic educational values. AR activities are designed with simple scenarios, such as choosing
good behavior, helping friends, maintaining cleanliness, saying greetings, praying before
activities, or showing an honest attitude. From these activities, teachers can observe how
children understand Islamic moral values and manners, as well as how children apply them in
interactions during learning.

The third component is the micro digital portfolio. This portfolio serves as
documentation of child development in the form of short notes, photos of activities, results of
child responses, voice recordings, or screenshots of AR-based activities. Micro digital
portfolios help teachers store evidence of children's development in a more practical and
systematic way. With this portfolio, teachers do not only rely on memory or manual notes, but
have documentation that can be used to see the child's development over time.

The fourth component is a mini-reflection assessment. At this stage, children are
invited to convey simple feelings, experiences, or understandings after participating in AR-
based learning activities. Reflection can be done through light questions, such as "What did
you like?", "What did you see?", "How did you feel after studying?", or "What did you study
today?". Although simple, mini-reflections help teachers understand the child's emotional
responses, language skills, confidence, and level of involvement in the learning process.

The fifth component is peer-to-peer social assessment. This component is used to
observe children's interactions with peers during learning activities. Children can be invited to
work in pairs or groups to complete AR-based tasks. The teacher then observes the child's
attitude in sharing, waiting for his turn, helping friends, communicating, and solving simple
problems together. This assessment is important because social-emotional development is one
of the main aspects of early childhood education, including in the RA environment.

All of these components are integrated into AR-based learning activities so that the
assessment process does not feel rigid or separate from learning activities. Children still feel
like they are playing and exploring, while teachers can make observations more naturally.
Thus, this assessment model supports the principle of authentic assessment, which is
assessment carried out based on children's real activities in the context of meaningful learning.
Implementation Results

The results of the implementation of the AR-based assessment model show an increase
in children's involvement in the learning process. Children appear more enthusiastic when
participating in activities that feature visual objects, animations, sounds, and direct interactions.
The use of AR makes children more focused, actively encourages questions, and increases their
confidence in responding to teachers' instructions. This demonstrates that AR-based media is
able to create an interesting learning atmosphere in accordance with the characteristics of early
childhood, which are inclined toward visual, concrete, and exploratory activities.

In addition to increasing children's learning engagement, the implementation of this
model also helps teachers observe development more efficiently. Teachers not only observe
the final results of children's activities but can also record children's processes when interacting
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with AR media. For example, teachers can observe how children understand instructions,
complete assignments, communicate with peers, express emotions, and demonstrate positive
behaviors during activities. Thus, the assessment data obtained becomes richer and more
contextual.

Teachers assessed that AR-based assessments were more practical than manual
assessments, which have been widely used. In conventional practice, teachers often face
obstacles in recording children's development comprehensively due to time constraints and the
many aspects that must be observed. Through this model, documentation of child development
can be done more simply through micro digital portfolios, brief observation notes, and evidence
of children's activities during learning. This helps teachers reduce administrative burden
without losing the depth of assessment information.

The results of the implementation also show that the AR-based assessment model
provides a more accurate picture of child development. This occurs because assessments are
conducted through direct activities, not just based on tests or general observations. Children
are assessed while engaging in activities that align with their learning world—namely playing,
interacting, viewing visual objects, answering questions, and working together with peers. This
condition makes it easier for teachers to understand children's actual abilities in various aspects
of development.

In terms of literacy development, children show improvements in recognizing letters,
mentioning simple words, understanding instructions, and connecting pictures with specific
meanings. AR activities help children understand the material in a more concrete way because
displayed objects can be seen visually and attractively. This makes it easier for children to
retain information and increases their motivation to participate in early literacy activities.

Regarding Islamic character and values, this assessment model helps teachers observe
children's behavior in a more realistic context. Children are not only asked to name good
behaviors but are also invited to understand examples of behavior through AR-based visual
scenarios. Teachers can observe how children respond to situations related to manners, honesty,
caring, cooperation, and independence. Thus, character assessments can be conducted in a
more contextual manner rather than through mere memorization.

In the social-emotional aspect, children demonstrate greater activity in interacting with
peers when activities are conducted in pairs or small groups. Some children show the ability to
wait for their turns, help friends, share materials, and engage in simple conversations. AR-
based peer-to-peer activities provide children opportunities to learn cooperation in a fun
atmosphere. This indicates that the assessment model supports not only the measurement of
individual development but also children's social development.

Overall, the study results show that developing an AR-based assessment model makes a
positive contribution to assessment practices in RA. This model successfully combines digital
technology, early childhood learning principles, authentic assessment, and Islamic educational
values in one integrated design. With this model, teachers have an assessment alternative that
1s more engaging, practical, systematic, and aligned with the needs of children's development.

Based on the implementation results, it can be concluded that AR-based assessments
have significant potential as innovations in early childhood education assessment, especially
within Raudhatul Athfal environments. This model is not intended to replace the teacher's role
but rather to strengthen teachers' ability to observe, document, and understand children's
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development more comprehensively. Therefore, this assessment model can be a solution to
address the limitations of conventional assessments that have been dominant in RA institutions.

The application of Augmented Reality-based assessments has proven to support the
principle of authentic assessment in early childhood education. Assessments occur naturally as
children interact with learning media, so teachers obtain more contextual and meaningful
developmental data. Children are assessed through play activities rather than formal tests, so
the assessment process does not cause psychological pressure.

From a pedagogical perspective, the use of AR increases children's engagement and
motivation to learn. Visual and interactive media align with the characteristics of early
childhood learning, which is exploratory and experience-based. High engagement has a
positive impact on assessment quality because children demonstrate their best abilities during
the learning process.

Additionally, AR-based assessments provide efficiency for teachers in conducting
observation and documentation. Digital data stored in the portfolio allow teachers to reflect
and plan learning more systematically. Assessment objectivity is also enhanced because it is
supported by visual evidence that can be reviewed.

From the perspective of Islamic education, this assessment model is relevant to the
principle of tarbiyah bil tajribah, which is education through direct experience. Character
values such as honesty, empathy, and responsibility are instilled through digital storytelling
and social interactions integrated into AR activities. Thus, assessment not only functions as an
evaluation tool but also as a means of forming children's character from an early age.

The study results show that developing an Augmented Reality (AR)-based assessment
model provides a new alternative in the implementation of assessments in Raudhatul Athfal
(RA). This model serves not only as an assessment tool but also becomes part of an interactive,
engaging learning process appropriate to the characteristics of early childhood. This is
important because early childhood assessments should not be conducted rigidly like academic
tests but through play, observation, interaction, and hands-on experience. Thus, AR-based
assessment models can strengthen authentic assessment practices in RA.

Findings regarding the five components of the assessment—namely interactive literacy
assessment, contextual character assessment, micro digital portfolio, mini-reflection
assessment, and peer-to-peer social assessment—demonstrate that early childhood assessment
must be conducted comprehensively. Children are not only judged by their ability to recognize
letters, numbers, or answer questions but also by how children interact, demonstrate attitudes,
express feelings, cooperate, and apply moral values in daily activities. Therefore, these five
components are important because they describe children's development more completely.

AR-based interactive literacy assessment provides a more concrete learning experience
for children. Early childhood generally understands concepts more easily through images,
sounds, movements, and objects that can be directly observed. When AR is used to display
virtual objects, children become more interested in naming words, recognizing images,
understanding instructions, and connecting symbols with meaning. This demonstrates that AR
can help teachers observe children's early literacy skills more naturally, without making
children feel tested.

Beyond the literacy aspect, contextual character assessment is an important part of this
model because RA has a strong orientation toward the formation of Islamic morals and values.
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Through AR-based scenarios, children can be presented with simple situations related to good
behavior, such as greeting, helping peers, praying before activities, maintaining cleanliness, or
being honest. This analysis shows that character assessments become more meaningful when
conducted in contexts close to children's lives rather than through mere memorization or
question-and-answer sessions. In this way, teachers can observe the child's understanding of
moral values as well as the child's tendency to apply them.

The micro digital portfolio is also an important finding because it addresses the
weaknesses of manual assessments that have been widely used in RA. In conventional practice,
teachers often struggle to document children's development comprehensively due to time
constraints, large numbers of children, and many developmental aspects that must be observed.
Micro digital portfolios allow teachers to store evidence of a child's development in the form
of brief notes, photographs, voice recordings, or documentation of activities. With this
documentation, children's development can be traced more systematically over time.

The mini-reflection assessment demonstrates that early childhood children can actually
be involved in the assessment process in simple ways. Reflection does not need to be lengthy
explanations; it can be an expression of feelings, a simple choice, or a brief response about the
learning experience. When children are asked what they liked, what they saw, or how they felt
after learning, teachers can gain information about emotional involvement, courage to speak,
and children's understanding of the activities conducted. This shows that assessment not only
evaluates results but also creates space for the child's voice and experience.

Peer-to-peer social assessment demonstrates that children's social development can be
observed more clearly when children learn with peers. In AR-based activities, children can be
asked to work in pairs or small groups. From this, teachers can observe the child's ability to
wait for their turn, share materials, help peers, communicate, and complete tasks together. This
finding is important because social-emotional skills are a major component of a child's
readiness to enter the next level of education. Thus, the AR-based assessment model focuses
not only on the individual but also on the child's social relationships.

The implementation results show that AR use increases children's learning engagement.
Children become more enthusiastic, focused, and active because the material is presented in
visual and interactive form. This demonstrates that digital media, when used appropriately, can
strengthen early childhood learning motivation. However, AR use still requires teacher
direction so that it functions not merely as visual entertainment but truly as a means to observe
children's development. The role of teachers remains the primary factor in determining the
success of technology-based assessments.

From the teacher's perspective, the AR-based assessment model is considered more
practical and efficient because it facilitates the process of observing and documenting child
development. Teachers can observe the child's response directly as the child interacts with
virtual objects, responds to instructions, or collaborates with peers. The data obtained becomes
more contextual because it comes from real learning activities. This differs from manual
assessments, which are often only brief descriptive notes and do not demonstrate the depth of
child development processes.

Assessment accuracy is also improved because this model provides teachers the
opportunity to observe children's abilities in more natural situations. Children are not forced to
answer questions formally but demonstrate their abilities through play and exploration
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activities. In the context of early childhood education, this is very important because children
often cannot demonstrate their best abilities in rigid test situations. Therefore, AR-based
assessments represent an approach more aligned with principles of child development.

However, implementing AR-based assessments also presents challenges. Not all RA
institutions have adequate technological facilities, such as digital devices, internet networks, or
supporting applications. Additionally, not all teachers have the same proficiency in using
technology. Therefore, the success of this model depends highly on the readiness of facilities,
teacher training, and institutional support. Without sufficient support, AR use risks becoming
merely an attractive supplementary medium rather than an optimally functional assessment
instrument.

This discussion also emphasizes that technology cannot replace the teacher's role in early
childhood assessment. AR serves only as a tool to enrich the learning experience and facilitate
documentation. Teachers still play the leading role in observing, interpreting, providing
feedback, and making decisions based on child development data. Therefore, the AR-based
assessment model should be understood as a collaborative approach between technology and
teacher professionalism.

In the context of RA, the integration of AR with Islamic educational values is an aspect
that distinguishes this model from digital assessments in general. This model measures not only
academic skills but also pays attention to the formation of Islamic character and children's
conduct in learning. This demonstrates that technological innovation can remain aligned with
the identity of Islamic education if it is designed according to the goals, values, and needs of
RA institutions. Thus, AR use does not contradict Islamic values but can serve as a means to
convey these values in a more engaging and contextual manner.

Overall, the study results show that AR-based assessment models have significant
potential to improve the quality of assessment in RA. This model addresses the weaknesses of
conventional assessments that tend to be manual, less interactive, and difficult to document
systematically. Additionally, this model provides a more enjoyable learning experience for
children and helps teachers obtain more complete developmental data. Therefore, the AR-based
assessment model can be considered an assessment innovation relevant to the needs of early
childhood education in the digital era.

Thus, the discussion of these study results confirms that developing an AR-based
assessment model contributes not only to the technical aspects of assessment but also to
improving learning quality, documenting development, and strengthening children's character.
This model can serve as a foundation for RA institutions to begin developing assessments that
are more authentic, systematic, and adaptive to technological developments. However,
implementation must still be accompanied by teacher readiness, facility support, and
continuous evaluation so that this model can be used optimally and sustainably.

CONCLUSION

This study concludes that innovative assessment models based on Augmented Reality
and digital interaction are effective in improving the quality of assessment in RA. This model
is able to assess children's development holistically, increase learning engagement, and make
it easier for teachers to conduct authentic and objective assessments. AR-based assessments
are also relevant to support the strengthening of Islamic education values in early childhood.
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This study recommends strengthening teachers' digital literacy and further development of AR-
based assessment models so that they can be applied more widely in RA education units.
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