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ARTICLEINFO Abstract
Background and Purpose: Advancements in educational technology are reshaping traditional

Keywords: learning methods. Virtual reality, through its interactive and immersive environments, can enhance

Technology; Virtual Reality; learning experiences. In art education—where hands-on practice and creativity are key—VR

Learning; Art; Elementary. offers unique potential. Therefore, exploring its impact on elementary students’ art learning is both

School. relevant and necessary. The aim of the present study was to investigate the effect of integrating
virtual reality technology on elementary school students' learning in art lessons, especially painting
skills.

Methodology: This study was a quasi-experimental study with a pre-test-post-test design and a
control group. The statistical population consisted of all male first-grade students in district 5 of
Tehran in the academic year 2023-2024. Using convenience sampling, 28 first-grade students were

Received: 2025/04/+2 selected. The measurement tool was a test developed by the researcher, which was validated by
Reviewed:2025/07/28 the content validity method and reliable by the Kuder and Richardson method, with a reliability of
Accepted:2025/08/18 0.89. The experimental group was trained in painting skills for 8 sessions of 50 minutes through a

researcher-made virtual reality protocol. The protocol included interactive and 3D environments
that allowed students to become familiar with painting tools and techniques in a hands-on manner.
The control group received training in a conventional and traditional way. After the training
sessions, both groups participated in a painting skill learning test. Findings: Descriptive statistical
indicators (mean and standard deviation) and inferential statistics (to examine hypotheses) were
used to analyze the data, and SPSS version 29 software was used to analyze the data.

Results: The research findings showed that the integration of virtual reality technology has a
significant positive effect on learning outcomes in art, particularly painting skills, in elementary
school students. The results showed that the average scores of the experimental group (students
who used virtual reality technology) were significantly higher than the control group. This
indicates the significant effectiveness of virtual reality technology in improving the learning of art
skills.

Conclusion: Virtual reality can be used as an effective educational tool in the field of art and help
improve the understanding of artistic concepts and enhance students' learning levels. It is
recommended that this technology be used in art lessons.
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Extended Abstract

Background and Purpose:

In recent years, Virtual Reality (VR) has emerged as a transformative educational tool with the
potential to enhance learning experiences across disciplines. As a sensory-driven and
interactive technology, VR allows for the creation of immersive learning environments,
particularly beneficial in fields requiring visual and experiential understanding, such as art
education. This study explores the integration of VR into elementary art instruction, aiming to
assess its impact on students’ learning outcomes, specifically in painting skills.

Traditional art education, especially in elementary settings, often faces limitations such as
insufficient interactive tools, passive instructional methods, and restricted opportunities for
hands-on practice. Teachers frequently rely on blackboards and verbal explanations, with little
room for student experimentation or engagement. These limitations hinder creativity and the
development of deep artistic understanding. Consequently, there is a growing interest in
employing immersive technologies like VR to overcome these challenges and foster creativity,
motivation, and skill development.

Research Objective and Hypothesis

The core aim of this study was to investigate whether integrating VR technology into
elementary school art instruction positively affects students’ learning outcomes. The main
hypothesis was: The integration of virtual reality technology significantly improves the
learning of art, particularly painting skills, among elementary students.

Methodology:

This quasi-experimental study employed a pretest-posttest control group design. A total of 28
first-grade male students from district 5 of Tehran during the 2023-2024 academic year were
selected through convenience sampling. They were randomly assigned to two groups:
experimental (n = 14) and control (n = 14). The experimental group participated in eight 50-
minute sessions using a custom-developed VR training protocol for painting, while the control
group received traditional instruction. A researcher-made painting skill acquisition test was
used as the data collection tool. Its reliability was confirmed via the Kuder and Richardson
method (KR-20 = 0.89), and content validity was verified by experts. The data were analyzed
using univariate ANCOVA in SPSS (version 29) after testing all assumptions, including
normality, homogeneity of variance, and homogeneity of regression slopes.

Results:

ANCOVA results revealed a statistically significant difference between the two groups in post-
test painting scores after controlling for pretest scores (F = 36.47, p < 0.01). The adjusted mean
score for the experimental group was 38.14, while for the control group it was 30.14, indicating
a notable increase in learning outcomes due to the VR intervention. The effect size (* = 0.59)
suggests a large practical impact, and the statistical power was 1.00, confirming the robustness
of the findings.

Findings demonstrated that VR-enhanced instruction significantly improved students’ painting
skills compared to traditional methods. VR’s immersive environments fostered active
participation. Students not only engaged with artistic concepts in a hands-on manner but also
received immediate visual feedback, enabling iterative learning without the constraints of
physical materials or classroom space. These results align with prior research (e.g., Feng &
Zhang, 2023; Jivai & McMinn, 2023) showing increased visual learning and creativity through
VR. From a theoretical perspective, the findings align with constructivist and cognitive
learning theories, emphasizing the learner's active role in constructing knowledge through
experiential engagement. VR facilitates learning through mechanisms such as enhanced
motivation, simplified conceptual understanding, encouraged creative problem-solving, and
enabled personalized pacing.
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Educational Applications of VR in Art:
« Students explored color theory by blending hues and seeing immediate visual effects.
+ 3D modeling tools allowed manipulation of shapes and spatial compositions.
« Textures were simulated for tactile learning in design.
» Virtual landscapes (e.g., forests, oceans) helped students understand environmental art.
* VR enabled scaling up creative projects (e.g., virtual murals), enhancing self-
expression and ownership.
« Concepts like perspective and depth were visualized interactively, reinforcing abstract
principles.
VR environments provided a safe space for experimentation, fostering confidence, critical
thinking, and collaborative learning. Students could navigate, modify, and reflect on their
artistic decisions in real time—benefits rarely achievable in traditional classrooms.
Limitations and Recommendations
Despite its potential, the study faced limitations including technical challenges (e.g., equipment
costs, software limitations) and the need for teacher training in VR tools. Based on findings,
the following recommendations are proposed:
1. Develop VR-based educational programs for art in collaboration with technology
experts.
2. Equip schools with the necessary hardware and infrastructure nationwide.
3. Offer professional development workshops for teachers on VR-based art education.
4. Integrate VR modules into national curriculum guides for elementary art education.
5. Create virtual museums and art workshops to extend learning beyond classroom walls.

Conclusion:

This study provides compelling evidence that integrating VR into elementary art education
significantly enhances students’ learning outcomes. VR transforms passive art instruction into
a dynamic, engaging, and deeply interactive experience. By offering immersive, hands-on
environments, VR fosters creative thinking, deepens artistic understanding, and equips students
with skills relevant to the digital age. It holds tremendous promise for revolutionizing how art
is taught and learned in schools, making artistic exploration more accessible, exciting, and
impactful for young learners.
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