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Abstract 
 

This research focuses on the evaluation and integration of Extended Reality (XR) Sketch Assistants 
technology in arts education for early childhood, specifically reviewing its effect on the development of 
4C skills (Critical Thinking, Communication, Collaboration, and Creativity). Through quantitative and 
qualitative experimental designs with the ADDIE Model instructional stages, this study implements an 
observation, interview and content analysis method approach to collect comprehensive data regarding the 
application and impact of XR technology in the context of arts education. Preliminary results show that 
XR Sketch Assistants substantially improve critical thinking, communication, collaboration, and 
creativity skills in young children. The implementation of this technology in arts teaching and learning 
provides an interactive platform that encourages visual exploration of sketches, creative problem solving, 
and innovative artistic expression. The children involved in the study demonstrated enhanced abilities to 
interpret, analyze, and create works of art with deeper understanding and greater creativity. 
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Abstrak 
 

Penelitian ini berfokus pada evaluasi dan integrasi teknologi Extended Reality (XR) Sketch Assistants 
dalam pendidikan seni untuk anak usia dini, dengan khusus meninjau pengaruhnya terhadap 
perkembangan keterampilan 4C (Critical Thinking, Communication, Collaboration, dan Creativity). 
Melalui desain eksperimental kuantitatif dan kualitatif dengan tahapan instruksional ADDIE Model, studi 
ini mengimplementasikan pendekatan metode pengamatan, wawancara, dan analisis konten untuk 
mengumpulkan data yang komprehensif mengenai penerapan dan dampak teknologi XR dalam konteks 
pendidikan seni. Hasil preliminer menunjukkan bahwa XR Sketch Assistants secara substansial 
meningkatkan keterampilan berpikir kritis, komunikasi, kolaborasi, dan kreativitas pada anak usia dini. 
Implementasi teknologi ini dalam pengajaran dan pembelajaran seni menyediakan platform interaktif 
yang mendorong eksplorasi visual sketsa, pemecahan masalah kreatif, dan ekspresi seni yang inovatif. 
Anak-anak yang terlibat dalam studi ini menunjukkan kemampuan yang ditingkatkan untuk 
menginterpretasi, menganalisis, dan menciptakan karya seni dengan pemahaman yang lebih mendalam 
dan kreativitas yang lebih tinggi.  
 
Keywords: XR Sketch, Usia Dini, Pendidikan, 4C. 
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INTRODUCTION 
 
Substantial transformations have 

occurred in early childhood education in 
recent decades, largely catalyzed by the 
digital technology revolution (A Aruna 
et al., 2022). These changes highlight 
the redefinition of the pedagogical 
strategies and methods used in 
educating children. Arts education, as is 
known, is an integral aspect of the 
educational curriculum which functions 
to stimulate and develop creative, 
critical, collaborative and 
communication (4C) skills in children 
(Firdaus et al., 2022). However, there 
are still challenges faced by traditional 
pedagogical methods which tend to be 
monotonous and less interactive, thus 
hindering the effective actualization of 
4C skills. Although traditional methods, 
such as drawing and coloring, have 
shown their effectiveness in 
strengthening children's motor skills 
and creativity, exploring innovative 
methods that can integrate technology 
in arts education is becoming an urgent 
need. There is a need for a 
transformation of teaching methodology 
that can maximize children's potential in 
the 4C context (Sukmawati et al., 2023). 
Refining educational strategies involves 
the integration of digital technologies 
and pedagogical innovations designed 
to optimize children's learning 
experiences and develop their 4C skills 
to a more advanced and comprehensive 
level. Thus, new and innovative 
approaches in arts education can be a 
catalyst to usher in a generation that is 
able to navigate and adapt to the 
challenges of the digital and global era. 

Extended Reality (XR) 
technology has emerged as an 
innovative solution to overcome the 
intrinsic challenges in the modern 
education system. Combining Virtual 
Reality (VR), Augmented Reality (AR), 

and Mixed Reality (MR), XR increases 
student engagement and motivation 
(Iriaji et al., 2023). XR Sketch 
Assistants, a clear example of this 
innovative technology, is redefining the 
paradigm of art education for young 
children by changing the methodology 
used to deliver and receive educational 
content. Empirical studies show that 
implementing XR in the curriculum 
improves students' conceptual 
understanding, data retention, and 
students' active participation. With the 
help of this technology, concepts can be 
represented visually and interactively, 
allowing students to learn subject matter 
at a depth they have never encountered 
before. However, XR has not been 
widely studied in arts education, 
especially for young children. To find 
out how best to use this technology to 
address innovation and success in arts 
education, further research is needed 
(Morimoto et al., 2022). 

The aim of this research is to 
evaluate the use of XR Sketch 
Assistants technology in early 
childhood art education, with particular 
emphasis on improving the 4C skills: 
creative, critical, communicating, and 
collaborating (Maarang et al., 2023). In 
this research, both quantitative and 
qualitative data collection 
methodologies were used, which 
allowed for a thorough analysis of the 
direct and indirect effects of XR 
technology adoption in arts education. 
Specifically, this research aims to 
evaluate the use of XR Sketch 
Assistants technology in early 
childhood art education, with a special 
emphasis on improving 4C skills 
(Sanjayanti et al., 2020). The 
methodology that will be used includes 
observations, interviews, 
questionnaires, and document analysis, 
within the framework of the ADDIE 
Model, an instructional development 
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model that includes the stages of 
Analysis, Design, Development, 
Implementation, and Evaluation. The 
results of this research are anticipated to 
provide empirical insight regarding the 
benefits and challenges associated with 
the integration of XR technology in arts 
education (Susanti & Arista, 2019). 
Furthermore, the results of this study 
will provide practical recommendations 
for educators and policy makers on how 
to implement this technology 
effectively in the education curriculum. 
In the context of the literature, these 
findings will be a significant 
contribution to existing studies on arts 
education, XR technology, and 4C skills 
development, broadening our 
understanding of the potential synergies 
between these elements in education. 
This research will also discuss specific 
aspects related to the application of XR 
Sketch Assistants in supporting the 
development of 4C skills in early 
childhood. The main goal is to develop 
a comprehensive guide that can be used 
by educators, policy makers, and other 
interested parties to maximize the use of 
this technology in arts education. The 
findings from this research will not only 
focus on theoretical aspects, but also 
applicational ones, helping relevant 
stakeholders to understand, evaluate and 
optimally utilize the potential of XR 
Sketch Assistants in the context of early 
childhood art education in the digital 
era. (Izza et al., 2022). 

 
 
 
 
 
 
 
 
 
 
 

METHOD  
 

 
Figure 1. ADDIE Instructional Model 

 
Instructional Stages 
1. Analysis 
The initial study evaluated the 

needs and challenges that exist in arts 
learning in early childhood through 
MOOCs (Massive Open Online 
Courses). Through surveys, interviews, 
and literature analysis, it was found that 
students face difficulties in interpreting 
and applying art concepts in practice. 
XR (Extended Reality) Sketch 
Assistants were identified as a potential 
solution to bridge the gap between 
theory and application, by providing 
enhanced visualization and interactivity. 

 
2. Design 
Based on the results of the 

analysis, a curriculum was designed that 
integrated XR Sketch Assistants into 
MOOCs learning modules. Instructional 
design includes learning scenarios 
involving animation, simulations, and 
interactive exercises to facilitate 
understanding of applied arts concepts. 
Emphasis is placed on developing 
students' creative and analytical skills, 
taking into account the special needs 
and learning characteristics of early 
childhood. 

 
3. Development 
The development process 

involved the creation of course content, 
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development of the XR Sketch 
Assistants software, and integration of 
this technology into the MOOCs 
platform. Initial prototypes were tested 
to ensure functionality, usability, and 
effectiveness in delivering course 
material. Modifications were made 
based on feedback to improve the tools 
and course content. 

 
4. Implementation 
Updated MOOCs courses, with 

XR Sketch Assistants integration, 
launched for pre-schoolers. This 
implementation involves teacher 
training, orientation for parents, and 
ongoing technical support to ensure a 
seamless learning experience. Learner 
performance and participation metrics 
are monitored to inform future iterations 
of the course. 

 
5. Evaluation 
The evaluation involved 

collecting qualitative and quantitative 
data regarding the effectiveness of 
integrating XR Sketch Assistants with 
MOOCs in improving understanding of 
applied arts concepts in early childhood. 
Feedback from students, parents, and 
educators is analyzed to determine the 
success of this initiative and identify 
areas for further improvement and 
optimization. 

 
Data Collection 
This research study explores 

quantitative and qualitative data 
collection methods simultaneously. This 
method is very important to find out 
how effective and efficient the use of 
XR sketch assistants is in early 
childhood art education to improve 4C 
skills. In the qualitative part, students' 
interactions with the XR sketch 
assistant and the impact of these 
interactions on the development of their 
4C skills were assessed through 

observations, document analysis, and 
in-depth interviews. Qualitative data 
was collected through field notes, 
interview transcripts, and video 
recordings, and then analyzed to find 
themes and patterns. Quantitative data, 
instruments such as surveys and 
questionnaires that have been validated 
and tested for validity are used to 
measure specific improvements in 
children's 4C skills since the use of the 
XR sketch assistant. The relationship 
and influence between the use of XR 
technology and the improvement of 4C 
skills may be evaluated using statistical 
analysis techniques such as analysis of 
variance or regression. This study aims 
to provide comprehensive and 
measurable empirical evidence 
regarding the role and performance of 
XR sketch assistants in supporting art 
learning and 4C skill development in 
early childhood through the use of this 
structured methodology. 

 
Data Analysis 
Media Validation Test and 

Material Validation Test 

 
Description: 
X = Average Value 
∑x = Total score of validator 

     answers 
∑xi = Total score of the highest 

    answer scores 
100% = Constant 
 
After carrying out the validation 

test analysis, the conclusions that have 
been reached are as shown in Table 1. 
Media Feasibility Criteria 

Table 1. Media Eligibility Criteria 
Achievement Level (%) Clasification 
81-100 Very Worth It 
61-80 Worthy 
41-60 Decent Enough 
21-40 Not Worth It 
0 Not feasible 
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Practicality Test 
Practicality test data was 

obtained by filling in an assessment 
instrument consisting of 10 statement 
items. Practicality data was analyzed by 
percentage using the following formula: 

 

 
 
After the practicality percentage 

is obtained, the interpretation of the 
practicality level assessment can be 
seen in Table 2. 

 
Table 2. Practicallity Criteria 

Practicallity Score Criteria 
86% − 100% Very Practical 
76% − 85% Practical 
60% − 75% Quite Practical 
55% − 59% Less Practical 
≤ 54% Very Impractical 

 
RESULTS AND DISCUSSION 

 
XR Sketch Assistants 
This study looks at how XR 

Sketch Assistants can be used in arts 
education for early childhood, with 
particular emphasis on how they help 
children learn the 4C skills, critical 
thinking, collaboration, communication, 
and creativity (Partono et al., 2021). 
Extended Reality (XR) is a term that 
refers to technology that combines 
elements of virtual reality (VR), 
augmented reality (AR), and mixed 
reality (MR), thereby providing a 
platform that makes users feel engaged 
and interesting (Cárdenas-Robledo et 
al., 2022). The main focus of this 
analysis is to understand and evaluate 
how XR technology can be used in arts 
curricula, particularly for early 
childhood. The XR Sketch Assistants 
application is an innovative pedagogical 
tool that allows children to interact 
deeply and contextually with art content 

(Alam, 2021). The app facilitates 
learning experiences rich in creativity, 
engagement and exploration through 
virtual reality, augmented reality and 
mixed reality. Children are given the 
opportunity to access, create and 
interact with elements of art in ways 
never before possible. This helps them 
internalize ideas and skills to a greater 
extent. In order to gain a better 
understanding of the potential and 
effectiveness of XR Sketch Assistants 
(Al Jahwari et al., 2023), it is important 
to conduct a thorough assessment of 
how best to incorporate these 
applications into learning and teaching 
approaches. The following is the XR 
Sketch Assistants framework for 
implementing learning. 

 

 
Figure 2. XR Sketch Assistant Framework by 

Implementing the 4Cs 
 

This media functions to help 
young children learn to think critically. 
In teaching art with Innovative 
Extended Reality (XR) Sketch Assistant 
(Armando, 2021), children face 
problems and difficulties that require 
critical thinking and evaluation. They 
are invited to plan and design virtual 
works of art by considering 
composition, color and shape with the 
help of XR technology. They are trained 
to think critically, make decisions, and 
find creative solutions to problems. The 
role of this media communication is to 
improve the communication skills of 
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young children. Through the use of XR 
Sketch Assistant, children have the 
opportunity to interact with classmates 
and teachers in a virtual environment 
(Nurazka et al., 2022). They can share 
ideas, provide feedback, and work 
together to create virtual works of art 
together. Because children must listen 
well, speak clearly, and respect the 
opinions of others, verbal and non-
verbal communication is essential in 
this process. Media can help children 
become better at communicating and 
building healthy social relationships. 
This media allows children to learn to 
work together and build ideas together. 
With the help of XR Sketch Assistant, 
they can work together on creating 
virtual artwork and talk to each other 
during this creative process. This 
medium also teaches them important 
teamwork skills, such as listening and 
understanding other people's opinions. 
Creativity in this media functions to 
encourage creativity in young children. 
Kids can experiment with various 
design elements, drawing tools, and 
visual effects with XR Sketch Assistant. 
They have the ability to create 
extraordinary and unique works of 
virtual art, using their innovation and 
imagination to create new and exciting 
art experiences. XR technology 
encourages kids to think outside the 
box, combine a variety of sound and 
visual elements, and create works of art 
that are not limited by real-world 
limitations. It encourages children's 
creativity to generate new ideas, 
broaden their perspective on the world, 
and express themselves through art. 

 
Media Visualization XR 

Sketch Assistants 

 
Figure 3. Use of Media XR Sketch Assistants 

 
Data analysis 
Media Validation 
Based on the total scores of 

media expert validator answers related 
to all aspects of the assessment, a score 
of 86 was obtained from the highest 
total answer score, namely 100. If 
interpreted in percent form, a result of 
85.83% was obtained with very feasible 
criteria. The results of the analysis for 
each aspect of the media validation 
assessment are presented in Table 3. 

 
Table 3. Media Validation Analysis Results 

N
o Aspect ∑x ∑xi % Criteria 

1 Design and 
Appearance 26 30 86,

6 
Very 
Worth It 

2 Accessibility 35 40 87,
5 

Very 
Worth It 

3 Technical 
Quality 25 30 83,

3 
Very 
Worth It 

X 85,
83 

Very 
Worth It 

  
Material Validation 
Based on the total score of 

material expert validator answers 
related to all aspects of the assessment, 
a score of 88 was obtained from the 
highest total answer score, namely 100. 
If interpreted in percentage form, a 
result of 88% was obtained with very 
feasible criteria. The results of the 
analysis for each aspect of the material 
validation assessment are presented in 
Table 4. 
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Table 4. Results of Material Validation 
Analysis 

N
o Aspect ∑

x 
∑
xi % Criteria 

1 Suitability of 
content and material 

2
7 

3
0 90 Very 

Worth It 

2 
Completeness and 
accuracy of 
information 

2
6 

3
0 

86,
6 

Very 
Worth It 

3 
Feasibility and 
Attractiveness of 
Presenting Material 

3
5 

4
0 

87,
5 

Very 
Worth It 

X 88
% 

Sangat 
Layak 

 
Practicality Test Analysis 

Results 
Based on the results of the 

analysis of the results of filling out the 
practicality assessment instrument, the 
total score obtained was 1070 out of a 
maximum total score of 1200, resulting 
in an overall average score of 89.1%. 
When referring to the table of 
practicality criteria, media practicality is 
at a very practical level. 

 
Discussion 
The potential use of sketch 

assistants for early childhood art 
education in the XR framework leads to 
the integration of this application. 
Sketch assistant provides an innovative 
solution for more personalized learning 
in an educational world that is 
increasingly adapting to technology 
(Johnstone et al., 2022). In a learning 
environment tailored to each child's 
needs, pace and preferences, every child 
has the opportunity to explore and 
express himself. With its immersive 
features (Yongjae et al., 2021), XR 
provides a rich, multisensory learning 
space where children can thoroughly 
understand concepts and skills. This 
enhances their ability to critically reflect 
on, analyze and synthesize data. In 
terms of fine motor skills, coordination 
skills, spatial skills, and visual 
awareness of children are improved 

through their interactions with art 
elements and ideas in the XR 
environment through the sketch 
assistant (Alby Aruna et al., 2021). 
Activities designed and drawn in 
responsive 3D environments combine 
cohesive learning experiences that 
support cognitive and motor 
development. In addition, the real-time 
feedback mechanism in the sketch 
assistant allows for effective formative 
evaluation. This facilitates rapid 
identification of strengths and 
weaknesses, allowing for timely and 
relevant educational interventions that 
focus on individual growth and 
development. Overall, the incorporation 
of sketch assistants in XR marks a 
strategic shift in the approach to arts 
education for early childhood. It 
combines flexibility, interactivity, and 
richness of learning experiences to 
create a broad and responsive 
educational ecosystem (Wu & Lee, 
2022). This supports creativity and 
ongoing cognitive and emotional 
development. 

A new paradigm in education 
that focuses on interactivity and 
personalization by the use of this 
technology. The development of 
children's motor, cognitive, and 
emotional skills in XR-enhanced 
learning environments can be examined 
to gain a deeper understanding of how 
effective and efficient this technique is 
(Pebrianty & Pamungkas, 2023). 
Factors such as response time, level of 
engagement, and quality of the artwork 
produced can be used to measure the 
success of this integration. From a 
quantitative point of view, data can be 
collected regarding increasing academic 
achievement, knowledge retention 
levels, and developing 4C skills 
(Prameswari & Anik Lestariningrum, 
2020). These workflow metrics can be 
measured and statistically analyzed to 
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produce objective findings regarding 
the impact of education within an XR 
structure. Long-term studies can also 
provide data on the long-term 
development of students involved in 
these programs, providing a squared 
evidence base. This research could also 
be expanded to include demographic 
variables and measure how effective 
these technologies are in various social, 
economic, and cultural contexts. There 
will be additional empirical evidence 
regarding the benefits of these 
additional technologies in early 
childhood arts education through 
comparative and experimental analysis, 
both with and without additions. This 
more thorough and systematic research 
will be key to validating and optimizing 
the application of assistant sketch 
within the XR framework (Yang et al., 
2020), ensuring that this technology is 
not only innovative but also effective in 
encouraging positive learning outcomes 
and the holistic development of young 
children. early. This data-focused 
research will help devise better 
information implementation strategies, 
ensuring that each element of the XR 
framework is qualified to achieve the 
desired goals (Iriaji et al., 2022). 

Applying the sketch assistant in 
teaching the 4Cs (critical thinking, 
communication, cooperation, and 
creativity) in early childhood art 
education, an in-depth needs analysis is 
carried out to determine specific 
learning parameters and objectives. The 
importance of this technology in 
creating interactive learning platforms 
and improving conventional methods is 
discussed in a structured pedagogical 
context (Muda et al., 2022). 
Instructional design combines 
pedagogical principles and educational 
technology, with special attention to 
adapting content to meet student needs 
and preferences. Using this technology 

efficiently, training is provided to 
teachers (Kurniawati, 2022). The 
learning process is evaluated regularly 
through formative and summative 
evaluations, where data is collected and 
analyzed to measure how effective the 
use of technology is in 4C learning. The 
real-time feedback mechanism, which is 
part of Sketch Assistant, makes it 
possible to provide immediate estimates 
of student progress, enabling precise 
and responsive educational 
interventions. The assistant sketch 
integration process is described as a 
dynamic, iterative, and responsive 
approach that combines strategic 
planning, skilled implementation, and 
continuous evaluation (Ratcliffe et al., 
2021). This creates an ideal learning 
ecosystem where pedagogy and 
technology work together to achieve the 
4C skills in early childhood arts 
education. 

Adaptation and personalization 
are important components of these 
applications, designed to meet students' 
different needs, preferences, and 
learning rates. XR technology offers 
extraordinary capabilities that will 
change the conventional learning 
paradigm (Marcelliantika et al., 2022). 
As a key part of this system, the Sketch 
assistant enables a more dynamic and 
responsive learning experience. The 
multisensory learning experience 
offered by XR improves cognitive 
aspects (Arsadhana et al., 2022). Sketch 
assistant strengthens this process by 
offering mechanisms that allow students 
to visualize, manipulate, and interact 
directly with art concepts. This not only 
optimizes students' creativity but also 
teaches them critical thinking skills by 
regularly assessing and reflecting on 
their work (Newbutt et al., 2020). The 
integration of XR and sketch assistant 
creates an environment that encourages 
the development of fine motor skills 



 
MARTABE : Jurnal Pengabdian Masyarakat Vol 7 No 7 Tahun 2024 Hal 2410-2425 

2418 
 

(Hirzle et al., 2023). These skills are 
essential for cultivating artistic and 
cognitive abilities. One of the main 
features of sketch assistant, the real-
time feedback mechanism, speeds up 
the formative assessment process. This 
allows teachers and educators to quickly 
discover and respond to each student's 
strengths and weaknesses. This also 
allows them to provide appropriate and 
timely educational interventions to 
ensure that students develop optimally. 
This creates a rich, flexible, and 
responsive learning environment where 
every student has the opportunity to 
explore, experiment, and develop in an 
environment tailored to their unique 
needs and potential. This environment 
ensures overall cognitive, emotional, 
and artistic development (Kern et al., 
2021). 

The 4C process (critical 
thinking, communication, collaboration, 
and creativity) can be accommodated by 
the XR sketch assistant through the 
application of an integrated and 
innovative methodology (Jafnihirda et 
al., 2023), the XR sketch assistant can 
accommodate the 4C process, which 
consists of critical thinking, 
communication , cooperation, and 
creativity (Fitria, 2023). As a platform 
that utilizes extended reality 
technology, XR sketch assistant 
provides an extraordinary learning 
experience and encourages the 
development of 4C skills in an easy-to-
understand and interactive way. XR 
sketch assistant gives students the 
opportunity to see and assess concepts 
visually and spatially in the context of 
critical thinking. The ability to interact 
and manipulate objects and components 
in real-time supports reflective and 
analytical processes, encouraging 
students to make connections, evaluate 
variables, and gain deeper 
understanding. XR sketch assistant's 

collaboration feature strengthens 
communication. Learners have the 
opportunity to work together in a virtual 
space, combining ideas and skills to 
create consistent and innovative works 
of art. The development of the ability to 
cooperate and interact with others is 
aided by these interactions. The 
freedom of expression provided by this 
technology encourages student 
creativity (Kuna et al., 2023). Students 
are motivated to innovate and discover 
new ways by freely experimenting with 
components and techniques in a 3D 
environment. XR sketch assistant uses 
immersive technology to support 
exploration, expression and exchange of 
ideas in an enriched arts education 
context, helping to realize the 4C skills. 
The resulting empirical evidence shows 
that the XR sketch assistant not only 
improves the technical and artistic skills 
of learners but also helps in the 
development of 4C skills. This research 
shows how interactive and immersive 
learning environments can encourage 
reflective and analytical processes, 
improve communication skills, 
encourage cooperation, and encourage 
creativity and innovation (Nudiyanti & 
Sudarmilah, 2023). This data provides a 
clear and detailed picture of how XR 
sketch assistant can change the 
paradigm of art education by ensuring 
that learning is not only transactional 
but also transformative, and 
empowering students to acquire critical 
skills for the 21st century. 

The results of the media expert 
validator's evaluation of the application 
of XR Sketch Assistants in early 
childhood education show the 
feasibility of this technology. This 
shows high feasibility and shows that 
this media is an effective and high 
quality educational tool with a score of 
86 out of 100, or 85.83%. To determine 
the effectiveness and feasibility of this 
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use in an educational setting, elements 
such as interactive design, visual 
quality, ease of navigation, and 
educational value were thoroughly 
evaluated. Results show that XR Sketch 
Assistants can provide students with 
innovative, enriching, and pedagogical 
learning experiences. Educational 
content presented visually and 
interactively allows students to better 
understand and internalize lessons, 
which supports deeper learning and 
long-term retention. The capacity of XR 
Sketch Assistants to support students' 
critical and creative skills shows how 
effective they are as a pedagogical tool. 
The assessment criteria show that this 
media encourages a learning process 
that encourages analysis, synthesis and 
reflection. They also combine 
technology and information in 
interesting and engaging ways. 

Evaluation results from material 
expert validators show that the material 
presented is very feasible; it received a 
score of 88 out of 100, indicating that 
the material meets most eligibility 
criteria and quality expectations. In this 
case, a score of 88% indicates content 
validity and other aspects such as 
relevance, accuracy, and completeness 
in Content, presentation, and 
methodology criteria are components of 
the assessment. To ensure that 
information is conveyed clearly and 
efficiently, material presentations are 
assessed based on the accuracy, depth 
and up-to-dateness of the information 
presented. Instead, methodology 
analyzes the teaching methods used and 
how effective they are in facilitating 
student understanding and retention. 
The material has managed to meet most 
expectations and quality standards with 
a score of 88% in percentage 
interpretation. This demonstrates a 
commitment to providing educational 
content that is not only informative but 

also pedagogical, enriching students' 
learning processes with relevant 
information and innovative methods. 
However, keep in mind that there is still 
room for improvement and 
optimization, and feedback from 
validators can be used for further 
improvements to ensure that 
educational materials are always at the 
highest standards. 

The results of the practicality 
analysis based on filling out the 
assessment instrument provide an in-
depth picture of the effectiveness and 
feasibility of the media being tested. 
With a total practicality score of 1070 
out of 1200, the medium achieved an 
overall average score of 89.1%, 
indicating that it is not only effective 
but also efficient in education. Media is 
assessed based on practicality criteria 
which consist of several evaluation 
dimensions, such as ease of use, 
affordability, flexibility, and 
adaptability to various learning 
situations. They show excellent 
performance in terms of usability and 
adaptability, showing that these media 
are easy to use and can be adapted to 
specific needs. In the practicality 
criteria table, an average score of 89.1% 
places the media in the "very practical" 
category. This indicates that the media 
not only meets quality requirements, but 
also includes elements that help 
students maximize their learning 
experience and create an interactive, 
supportive, and student-centric learning 
environment. Additionally, this score 
indicates positive reception and 
constructive responses from users, both 
teachers and students, who see this 
medium as a useful learning tool that 
helps achieve academic goals. These 
respondents and feedback are very 
important for the assessment of 
practicality because they emphasize the 
importance and relevance of the media 
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in real classroom situations. Therefore, 
a score of 1070 indicates that the 
medium has many qualities in itself, as 
well as the ability to meet the needs and 
expectations of various educational 
stakeholders, which makes it a valuable 
and reliable learning resource. 

The results of statistical data 
analysis carried out in SPSS for 
Windows with the Kolmogorov-
Smirnov normality test show a 
significance value of 0.200, which is 
significantly greater than the threshold 
of 0.05, which indicates that the data 
distribution follows a normal pattern. 
Since the assumption of normality of 
data is the main requirement for 
parametric analysis, this in statistical 
terminology indicates the validity of the 
subsequent statistical testing process. 
The paired t-test was used to carry out 
effectiveness testing which aims to 
measure significant differences between 
conditions before and after 
implementing the intervention; in this 
case, certain learning media are used. 
The average value before media 
application was 60.40, according to 
empirical data from fifty samples. It 
represents a performance standard that 
can be used to evaluate the impact of an 
intervention. Students show a 
significant increase in their achievement 
after implementing learning media; The 
average score increased to 90, and this 
increase showed improved quantitative 
and qualitative indicators for better 
academic performance. This increase 
shows that the integrated learning media 
is very effective. Individual and group 
variability in responses to learning 
media is critical for deeper analysis. 
This analysis, which includes 
parameters such as variance and 
standard deviation, as well as regression 
and correlation analysis, can provide a 
more in-depth picture of the dynamics 
of the interaction between learning 

media and student academic 
achievement (Rasyida, 2023). This 
analysis will also provide a strong 
empirical basis for interpreting the 
effectiveness of learning media and 
making pedagogical suggestions about 
how learning media can be further 
incorporated into educational practice. 

Future projections in the use of 
XR Sketch Assistant in early childhood 
education, driven by combining new 
technologies with pedagogical research. 
More flexible, interactive, and student-
centric learning methods are becoming 
increasingly important in today's 
education world. With its engaging and 
interactive capabilities, XR Sketch 
Assistant is expected to play an 
important role in meeting these needs. It 
is hoped that learning platforms that 
encourage students' creativity, 
innovation and independent exploration 
can help meet these needs. Continued 
research and evaluation of how 
effective XR Sketch Assistant is in 
improving learning outcomes, student 
experience, and teaching efficiency will 
provide important information about the 
further adoption and adaptation of this 
technology (Koukopoulos et al., 2022). 
A personalized curriculum should be 
designed to meet a student's learning 
needs, abilities, and preferences. From a 
technology perspective, innovation and 
improvements to XR Sketch Assistant's 
features and functionality will continue 
to occur as a result of progress and user 
feedback. Platform capabilities will be 
enhanced with the integration of more 
sophisticated data and analytics, 
artificial intelligence, and other 
supporting technologies, which will 
enable more personalized and 
responsive learning experiences 
(Johnstone et al., 2022). Creating an 
ecosystem that supports educational 
technology innovation and integration, 
education stakeholders, technology 
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developers, and regulators must 
collaborate with each other at the 
institutional and policy levels. Quality, 
ethical, and privacy standards will be 
revised and strengthened to ensure that 
XR Sketch Assistant not only meets 
academic needs but also maintains 
student integrity, security, and well-
being. Overall, the projections of XR 
Sketch Assistant reflect a new era in 
early childhood education. Pedagogy 
and technology work together to create 
dynamic, inclusive, and innovative 
learning environments that help 
students develop holistically and 
prepare them to face the challenges of 
the 21st century with the skills and 
knowledge they need (Nurazka et al., 
2022). 

This research has demonstrated 
the ability to enhance the learning 
experience through interactive 
platforms that encourage critical 
thinking, creativity, teamwork, and 
effective communication. The research 
results show that the use of XR Sketch 
Assistants in art education improves the 
quality and effectiveness of the teaching 
and learning process. The young 
children involved in this study showed 
increased creativity, better critical 
thinking skills, better communication 
skills, and better collaboration skills. 
Apart from encouraging them to explore 
and try things that are not limited by the 
physical world, this platform allows 
children to communicate their ideas and 
emotions in a creative and visual way. 
This study found that adding XR Sketch 
Assistants to art education programs 
provides an unprecedented opportunity 
to optimize early childhood 4C skill 
development. These results indicate that 
incorporating XR technology into 
educational strategies is critical to 
enhancing learning experiences, 
increasing student engagement, and 
supporting the achievement of optimal 

learning outcomes. Furthermore, 
curriculum development and research 
that uses XR technology will be critical 
to maximizing the potential of this 
innovation in the education of future 
generations. 

 
CONCLUSION 

 
This research has succeeded in 

revealing the significant potential of 
Extended Reality (XR) technology in 
enriching arts education and improving 
the 4C skills of early childhood. 
Through the application of XR Sketch 
Assistants, children demonstrate 
improved critical thinking, 
communication, collaboration and 
creativity skills. These findings indicate 
that the integration of XR technology in 
arts education not only improves the 
quality and efficiency of learning, but 
also broadens students' creative and 
intellectual horizons. In line with these 
results, further adoption and adaptation 
of XR technologies in educational 
curricula is needed to maximize the 
learning potential and integral skill 
development of early childhood. 
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