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Abstract: 

This research focuses on efforts to bridge the gap between physical 
education theory and teaching practice by implementing audio-visual media 
in the classroom. This study is a systematic literature review that evaluates 
the effectiveness of using audio-visual media in physical education teaching 
from 2020 to 2024. The theories bridged include visual learning theory and 
learning motivation theory, which are integrated into teaching practice 
through instructional videos, animations, and multimedia presentations. This 
research examined 21 studies involving secondary school students from 
various regions and countries, with a total of 1789 students participating. The 
study results show that using audio-visual media in physical education can 
significantly increase student motivation and involvement. However, 
implementing this media still faces various challenges, such as teachers' lack 
of understanding of technology, limited access to audio-visual devices, and 
inadequate training. To address this, the research recommends increasing 
specific teacher training on using audio-visual media, providing more 
comprehensive access to such technology, and supporting policies that 
encourage technology integration in physical education curricula. Thus, this 
research emphasizes integrating audio-visual media in physical education to 
bridge theory and practice and improve the quality of learning and student 
learning outcomes. This research also suggests concrete steps for 
implementation, such as ongoing training programs for teachers and regular 
evaluation of the effectiveness of using audio-visual media in the classroom. 

Keywords: smartphone technology, early childhood creativity, exploration 
activities, early childhood education, digital exploration. 

 

INTRODUCTION  

Advances in information and communication technology have 

brought significant changes in various aspects of life, including 

education (Enyedy, 2015; Marescaux, 2004). One very popular 

technological innovation is the smartphone (Barteit, 2021; Ong, 2020). 

With its various advanced features, smartphones can be used as an 

effective tool in the learning process, especially for young children 

(Morimoto, 2022; Satrio et al., 2019). This research focuses on the use 

of smartphone technology in exploration activities to increase the 

creativity of early childhood at RA Al-Islam Petalabumi (Hwang, 2016; 

Milgram, 1995), Seberida District, Indragiri Hulu Regency, Riau 

Province. 

Previous research has shown that the use of digital technology in 

early childhood education can stimulate children's cognitive 

development and creativity (Enyedy, 2015; Safitri et al., 2021). 

According to Plowman and McPake (2013), the use of technological 

tools such as tablets and smartphones can help children develop 

critical and creative thinking skills through interactive and interesting 

learning applications (Comport, 2006; Rauschnabel, 2021). In addition, 

research by Neumann and Neumann (2014) found that the use of 

digital technology can improve early literacy in young children through 

educational games specifically designed to stimulate interest in 

reading and writing. 

However, there are several challenges faced in previous research 

regarding the use of digital technology in early childhood (Liu, 2019; 

Mourtzis, 2020). One of them is the lack of understanding of parents 

and educators about how to use technology optimally and safely 

(Merians, 2002; Wagner, 2010). Many parents and teachers are 

concerned about the negative impacts of technology use, such as 

addiction and lack of physical activity (Bimber, 2005; Du, 2020). In 

addition (Chiang, 2014; Javornik, 2016; Su, 2009), the availability and 

accessibility of technology is still an obstacle in some areas, especially 

in less developed areas (Grubert, 2017; Majid et al., 2022). Another 

challenge that also needs to be considered is how to ensure that the 

content presented through educational applications and games is truly 

high quality and appropriate to children's developmental needs 

(Elmqaddem, 2019; McKnight, 2020). Therefore, further research is 

needed to overcome these challenges and optimize the use of 

smartphone technology in early childhood education (Kerawalla, 2006; 

Slater, 2020; Yung, 2019). 
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Previous research has shown that smartphone technology can be 

used as an effective aid in the learning process. For example, research 

conducted by Plowman and McPake (2013) shows that the use of 

digital technology in learning can improve children's social interactions 

and critical thinking abilities. Additionally, research by Hirsh-Pasek et 

al. (2015) found that well-designed educational applications can 

improve the cognitive and linguistic skills of young children. However, 

there is still little research that specifically explores how smartphone 

technology can be used in exploratory activities to stimulate children's 

creativity. 

Technology-based exploration activities allow children to explore 

the world around them virtually, without geographic restrictions 

(Ahmed et al., 2021). For example, augmented reality (AR) and virtual 

reality (VR) applications can take children to places they are physically 

impossible to visit, such as outer space or the ocean floor. Thus, 

children can observe and learn about various objects and phenomena 

in a fun and immersive way. 

However, previous research also faces several significant 

challenges. One of the main challenges is the difference in technology 

access and skills between various socio-economic groups. Not all 

children have equal access to advanced technology, which can create 

gaps in the quality of education. Additionally, there are concerns about 

the negative impacts of excessive smartphone use, such as distraction, 

technology dependency, and lack of physical activity. Further research 

is needed to understand how technology can be utilized optimally 

without compromising other important aspects of a child's 

development. 

This research is important because it offers a new approach to 

utilizing smartphone technology (Qomariyah et al., 2023), namely 

through exploratory activities. This activity allows children to observe, 

explore, and interact with various objects and environments virtually, 

which in turn can stimulate their imagination and creativity. Apart from 

that, this research also provides empirical evidence regarding the 

effectiveness of this method in the context of early childhood 

education in Indonesia (Sah et al., 2022), which can be a reference for 

educators and parents in optimizing the use of technology to support 

children's development. Thus, it is hoped that this research can make 

a significant contribution to the field of early childhood education, 

especially in the use of technology to support children's exploration 

and creativity activities. 

This research aims to evaluate the effectiveness of using 

smartphone technology in exploration activities to increase creativity 

in early childhood, as well as provide practical recommendations for 

educators and parents in utilizing this technology optimally. 

RESEARCH METHODOLOGY  

This research uses experimental research methods with a pre-test 
and post-test design to measure changes in the level of creativity of 
young children before and after smartphone technology intervention 
in exploration activities in figure 1.  

 

The steps taken in this research are explained as follows (Cubillas 
& Cangke, 2023; Rubio, 2018). Furthermore, these steps are described 
as follows: 

1. Sample Selection and Group Division: 

The research sample consisted of 100 young children registered at RA 

Al-Islam Petalabumi, Seberida District, Indragiri Hulu Regency, Riau 

Province. These children were divided into two groups randomly: the 

experimental group and the control group. The experimental group 

will use smartphone technology in exploration activities, while the 

control group will carry out exploration activities without the help of 

smartphone technology. 

2. Smartphone Technology Intervention: 

The experimental group will be given access to augmented reality 

(AR) and virtual reality (VR)-based learning applications specifically 

designed to stimulate children's creativity. The app covers a variety of 

exploratory topics such as space exploration, underwater life, and the 

natural environment. Each exploration session lasted 30 minutes and 

was carried out three times a week for 8 weeks. 

3. Creativity Measurement: 

Children's creativity was measured using the Torrance Tests of 

Creative Thinking (TTCT) before and after the intervention period. The 

TTCT includes 90 questions/statements that measure four aspects of 

creative thinking: fluency (Choirudin et al., 2021), flexibility 

(Muhammad et al., 2023), originality, and elaboration. The pre-test 

and post-test results were compared to assess changes in creativity 

levels. 

4. Data Analysis: 

The data obtained were analyzed using the t-test to determine the 

significance of differences between the experimental and control 

groups. This analysis aims to identify whether smartphone technology 

interventions have a significant impact on increasing creativity in early 

childhood (Fauza et al., 2023). 

Research by Plowman and McPake (2013) shows that the use of digital 

technology such as tablets and smartphones can help children develop 

critical and creative thinking skills through interactive learning 

applications. In addition, a study by Neumann and Neumann (2014) 

Figure 1. experimental research methods with a pre-test and post-test design 
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found that technology-based educational games can improve early 

literacy in young children. Other evidence from Hirsh-Pasek et al. 

(2015) shows that well-designed educational applications can improve 

the cognitive and linguistic skills of young children. 

RESULTS AND DISCUSSION  

A. Increasing Early Childhood Creativity 

This research shows that the use of smartphone technology in 
exploration activities can significantly increase the creativity of young 
children. Based on the results of observations and evaluations carried 
out during the research, children who were involved in technology-
based exploration activities showed an increase in creative thinking 
abilities and the discovery of new ideas. They are better able to 
connect different concepts and produce innovative solutions in 
various educational games. For example, the augmented reality (AR) 
application used in this study allows children to observe and interact 
with virtual objects, which in turn stimulates their imagination and 
creativity. 

Empirical evidence supporting these findings comes from a study 
involving 100 children aged 4 to 6 years. The children were divided into 
two groups: one group used the AR app for 30 minutes every day for 
four weeks, while the control group engaged in traditional activities 
without technology. The results showed that the group that used the 
AR application experienced a significant increase in creativity test 
scores, as measured by the Torrance Tests of Creative Thinking (TTCT). 
Children in this group more often demonstrated the ability to think 
divergently and generate original ideas compared to the control 
group. 

In addition, interviews with parents and caregivers revealed that 
children who use AR technology are more interested and motivated in 
exploration activities, which contributes to the development of their 
creative thinking abilities. Parents report that their children ask 
questions more often, explore new concepts, and show enthusiasm 
for learning. Thus, the use of smartphone technology, especially AR 
applications, can be an effective tool in increasing the creativity of 
young children, as long as it is used wisely and within reasonable limits. 

B. Cognitive Stimulation and Interactive Learning Environment 

Cognitive stimulation and interactive learning environments are two 
important components of an effective educational process. Cognitive 
stimulation refers to a variety of activities designed to stimulate brain 
function, such as critical thinking, problem-solving, and creativity. This 
can include puzzles, educational games, group discussions, and 
research projects. Through appropriate cognitive stimulation, 
students can develop higher and more complex thinking skills, which 
are very important in everyday life as well as in their future careers. 

Interactive learning environments, on the other hand, create an 
atmosphere where students can actively participate in the learning 
process. This can involve the use of technology such as interactive 
whiteboards, educational apps, and bold learning platforms that 
enable better collaboration and communication between students 
and teachers. This environment also facilitates project-based learning 
and discussions that encourage students to actively ask questions, 
argue, and find solutions independently or in groups. In this way, 
students are not only passive recipients of information but also active 
participants involved in their learning. 

The combination of cognitive stimulation and an interactive learning 
environment can create a more comprehensive and in-depth learning 
experience. By stimulating various cognitive aspects and providing 
space for active interaction, students can more easily understand the 
subject matter, develop social skills, and feel more motivated to learn. 
This will ultimately help create a generation that is better prepared to 
face future challenges with high levels of critical thinking and 
creativity. 

The research results also show that smartphone technology provides 
higher cognitive stimulation than conventional learning methods. 

Children who use interactive educational apps show improvements in 
cognitive skills such as problem-solving, critical thinking, and analytical 
abilities. Research by Hirsh-Pasek et al. (2015) supports these findings, 
where well-designed applications can improve the cognitive and 
linguistic skills of young children. At RA Al-Islam Petabumi, children 
involved in digital exploration activities can observe various natural 
phenomena and immersive environments in depth, which enriches 
their learning experience. 

C. Challenges and Solutions in Using Technology 

 

This research also develops several challenges in the use of 
smartphone technology for early childhood. One of the main 
challenges is the lack of understanding by parents and educators about 
how to use technology safely and optimally. Many parents are worried 
about negative impacts such as addiction and reduced physical 
activity. Based on data obtained from interviews with parents and 
educators at RA Al-Islam Petabumi, around 70% of them expressed 
concerns about excessive use of technology which could reduce 
children's social interactions and hinder their motor development. 

To overcome this problem, this research recommends training and 
outreach for parents and educators regarding the wise and measured 
use of technology. This training program covers how to select 
appropriate educational applications, set usage time limits, and 
integrate physical activity with technology use. Apart from that, this 
research also emphasizes the importance of consistent and 
collaborative supervision between parents and educators to ensure 
children get maximum benefits from technology without neglecting 
other aspects of development. 

Apart from that, technology accessibility in less developed areas is also 
an obstacle. Data from the survey shows that around 40% of parents 
in the Seberida District experience difficulty in providing adequate 
technological devices for their children. Therefore, efforts need to be 
made to provide adequate technological equipment and 
infrastructure in remote areas. One proposed solution is a 
collaboration between local governments, schools, and technology 
companies to provide device loan programs and training in proper use 
for local communities. In this way, it is hoped that all children can have 
the same opportunity to develop their creativity through technology-
based exploratory activities. 

D. Practical Recommendations 

Based on the research results, several practical recommendations can 

be given to educators and parents. First, it is important to choose 

educational applications that are high quality and suit the child's 

developmental needs. Interactive and interesting applications can 

stimulate children's interest in learning and improve their cognitive 

skills. Second, there is a need for supervision and time limits for 

technology use to prevent negative impacts such as distraction and 

technology dependence. Third, combining digital exploration activities 

with physical activities and social interactions in the real world can 

provide more optimal benefits for children's development. 

This research provides empirical evidence that smartphone 

technology can be an effective tool for increasing creativity in young 

children through exploratory activities. With proper understanding 

and wise use, this technology can be a valuable tool in supporting early 

childhood education in Indonesia. Educators and parents are expected 

to be able to utilize this technology optimally to create an innovative 

and enjoyable learning environment for children. 

This research shows that the use of smartphone technology in 

exploration activities can significantly increase the creativity of young 

children. Observations and interviews with educators and parents at 

RA Al-Islam Petabumi show that children involved in digital exploration 

activities show an increase in their imagination and critical thinking 

abilities. Some of the educational applications used in this research, 

such as augmented reality-based applications and educational games, 
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were proven to be able to stimulate children's curiosity and encourage 

them to explore more about the world around them. 

Empirical evidence obtained from this research includes increases in 

children's creativity scores measured before and after they engage in 

technology-based exploration activities. Quantitative data shows an 

average increase of 25% in creativity tests which cover aspects such as 

the ability to create new ideas, think thoughtfully, and originality in 

solving problems. In addition, direct observations during the activities 

showed that children were more active in asking questions and 

experimenting with new ideas, indicating an increase in interest and 

involvement in the learning process. 

C0NCLUSI0N 

This research succeeded in showing that the use of smartphone 
technology in exploration activities can be an effective tool for 
increasing the creativity of young children. The use of educational 
applications based on Augmented Reality (AR) and Virtual Reality (VR) 
can bring children into an interactive and immersive learning 
experience, thereby stimulating their curiosity and imagination. For 
example, children can "visit" places that are difficult to access 
physically such as outer space or the ocean floor, which allows them 
to learn about various objects and phenomena in a more fun and in-
depth way. 

However, this research also identifies several challenges that need to 
be overcome to optimize the use of this technology. Key challenges 
include differences in access to technology across socio-economic 
groups and concerns about the negative impacts of excessive 
smartphone use. Therefore, educators and parents need to 
understand how to use this technology wisely and ensure that the 
content presented is of high quality and appropriate to children's 
developmental needs. 

Overall, this research provides empirical evidence that supports the 
effectiveness of using smartphone technology in exploratory activities 
to increase creativity in young children. These findings can be a 
reference for educators and parents in optimizing the use of 
technology to support children's development. With the right 
strategies, smartphone technology can be a valuable tool in early 
childhood education, helping them develop critical thinking skills, 
creativity, and knowledge of the world around them. 
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