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A. Introduction 

The early stage of childhood is a vital time for nurturing key skills that contribute to long-term growth in 

both thinking and physical coordination (Likhar et al., 2022). One essential area of development is fine 

motor ability, which supports young children in handling everyday tasks such as using scissors, writing, 

fastening buttons, and managing small items (Bondi et al., 2022; Huang et al., 2025). Mastery of these 
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small muscle movements, particularly those involving the hands and fingers, is strongly related to school 

preparedness, especially in foundational literacy and mathematics skills (Scott, 2024). As noted by Sutapa 

et al. (2021), activities like cutting, drawing, and writing are directly tied to fine motor control. 

Furthermore, fine motor development builds children's autonomy and contributes to their academic 

achievements later on (Vretudaki & Athanasopoulou, 2025). Despite this importance, many early 

education programs still lack stimulating and practical strategies to promote these crucial skills in young 

learners. 

Recent trends in early childhood education highlight the importance of incorporating creative and hands-

on learning media (Kurniawati et al., 2024; Vidal-Hall et al., 2020). Kirigami, an ancient Japanese art that 

combines paper folding and cutting, has emerged as a promising tool in this context (Jamil et al., 2020; 

Sun et al., 2021). Beyond its artistic appeal, kirigami stimulates both cognitive and motor processes, 

making it ideal for early childhood development (Faber et al., 2025). Activities that involve folding and 

cutting paper can enhance spatial awareness, hand-eye coordination, and precision all of which are key 

components of fine motor development (Nisa & Khotimah, 2025). However, traditional instructional 

approaches in many kindergartens often emphasize repetitive drills or pencil-based activities, which may 

not effectively engage children with diverse learning preferences (Rosalianisa et al., 2023). In recent 

years, educators and researchers have explored alternative learning media that incorporate arts and crafts 

as tools to enhance physical coordination while also stimulating creativity and imagination. 

One such method is kirigami, a traditional Japanese art that involves folding and cutting paper into 

intricate designs (Asakawa & Sugimura, 2022; De Giorgi, 2024). Unlike origami, which focuses solely on 

folding, kirigami incorporates scissors and complex manipulations that can help children practice precise 

hand control, strengthen grip, and improve bilateral coordination (Park et al., 2023). Kirigami-based 

activities offer children an engaging, multisensory learning experience that not only develops their motor 

abilities but also fosters concentration and aesthetic awareness (Buzzatto et al., 2024; Lim, 2024). Studies 

have demonstrated that incorporating paper-based cutting activities like kirigami into early childhood 

education programs significantly improves fine motor development. Kahar & Khadavi (2025) found a 

notable increase in children's scissor-handling skills and hand eye coordination following a series of 

kirigami sessions. Similarly, Rahayu et al.(2023) reported that children participating in weekly kirigami 

workshops showed measurable gains in both precision and endurance compared to peers engaged in 

conventional activities. 

In addition to its motor benefits, kirigami also encourages problem-solving, spatial reasoning, and pattern 

recognition, making it a holistic approach to child development (Harsismanto et al., 2021). This aligns 

with the growing emphasis on creative learning media in early childhood education, where art-based 

activities serve as effective pedagogical strategies (Travers et al., 2018). Despite its potential, kirigami 

remains underutilized in many kindergarten classrooms, particularly in developing countries, due to 

limited awareness or lack of curriculum integration. Therefore, this study seeks to explore the 

effectiveness of integrating kirigami as a learning medium to enhance fine motor skills in kindergarten 

children, with the goal of providing evidence-based recommendations for early childhood practitioners. 

 

B. Research Methods 

Research Design 

This study employed a quasi-experimental design with a pre-test and post-test control group format to 

examine the effectiveness of kirigami as a learning medium for improving fine motor skills in 

kindergarten children. This design was chosen to allow comparison between children exposed to 

kirigami-based activities and those engaged in traditional fine motor exercises, such as coloring and 

tracing. 

Participants 

The participants consisted of 40 kindergarten children, aged between 4 and 5 years, enrolled in a private 

early childhood education center in Medan, Indonesia. The children were divided into two equal groups: 

the experimental group (n = 20) and the control group (n = 20). Selection was done using purposive 

sampling, based on the children’s age, developmental stage, and parental consent. 
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Instruments 

To assess fine motor skills, the researchers used a modified version of the Fine Motor Observation 

Checklist adapted from Cameron et al. (2012), covering indicators such as hand strength, scissor 

handling, bilateral coordination, and accuracy of cuts. Each skill was rated on a 5-point Likert scale 

ranging from 1 (very poor) to 5 (excellent). Validity and reliability testing showed a Cronbach's alpha 

value of 0.88, indicating high internal consistency. 

Intervention Procedure 

The experimental group participated in a 4-week kirigami-based intervention, conducted three times a 

week. Each session lasted approximately 30–40 minutes, involving structured kirigami tasks such as 

symmetrical folding, line cutting, angle trimming, and assembling paper into artistic forms. Tasks 

progressed in complexity each week. Activities were designed to target hand control, eye-hand 

coordination, and fine grip strength, in accordance with early childhood development standards 

(Harsismanto et al., 2021). Meanwhile, the control group followed the standard curriculum, engaging in 

conventional motor skill activities including coloring worksheets, clay molding, and simple drawing. 

Data Collection and Analysis 

The data were collected through a fine motor skills checklist. This checklist included simple activities 

such as cutting, folding, and drawing, observed before and after the kirigami sessions. Each child was 

scored from 1 (needs improvement) to 5 (very good) for every activity. The researcher and a teacher 

observed the children during the tasks to make sure the scoring was accurate and fair. All children were 

tested before the intervention (pre-test) and after four weeks of activities (post-test). After collecting the 

scores, the results were entered into a computer program (SPSS 25) to compare the scores before and 

after the program. A paired t-test was used to see if each group improved and an independent t-test to 

compare the two groups. Result were considered statistically significant if the p-value less than 0.05. We 

also used Cohen’s d to measure how big the effect size of the difference. 

Ethical Considerations 

Before the study commenced, informed consent was obtained from all parents or legal guardians. The 

research was approved by the Institutional Review Board of the university affiliated with the researchers. 

Children were allowed to withdraw at any time without penalty, and confidentiality was strictly 

maintained throughout the process. 

 

C. Results and Discussion  

1. Results 

The results of this study reveal a notable enhancement in the fine motor skills of children who 

participated in kirigami-based learning activities. To evaluate the progress, the average scores from pre-

tests and post-tests were compared for both the experimental and control groups. 

Table 1. Descriptive Analysis 

Group Pre-Test Average Post-Test Average Score Increase 

Experimental (Kirigami) 2.6 4.3 +1.7 

Control (Traditional) 2.5 3.1 +0.6 

Children in the kirigami group demonstrated a 1.7-point improvement, while those in the control group 

only showed an increase of 0.6 points. 

1.1. Statistical Testing 

a. The paired-sample t-test indicated a statistically significant enhancement within the experimental 

group (p < 0.001). 

b. The independent-sample t-test confirmed a statistically difference in post-test outcomes between 

the two groups (p < 0.01). 

c. The Cohen's d value for the experimental group was 1.25, suggesting a substantial effect size of the 

intervention. 
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1.2. Graphical Representation 

As shown in the bar chart above, the experimental group's post-test performance was substantially higher 

than their pre-test score and also outperformed the control group's post-test score. 

 

2. Discussion 

The results demonstrate that kirigami-based activities effectively improve fine motor skills in early 

childhood. Children in the experimental group displayed enhanced hand–eye coordination, cutting 

accuracy, and grip control after consistent exposure to paper folding and cutting tasks. These findings 

align with the research of Mahdalena et al. (2020) and Maqother et al.(2024) who reported improved 

motor development following structured paper-cutting activities. Similar outcomes were also supported 

by Rakimahwati et al. (2018), suggesting that combining folding and trimming activates both cognitive 

planning and muscular control. The large effect size in this study reinforces the pedagogical value of 

integrating fine motor-focused art in preschool curricula. The creative process involved in kirigami 

demands not only precision but also sequencing, bilateral hand use, and visual-spatial awareness. This 

makes it a more engaging and holistic medium compared to passive coloring or tracing. Moreover, the 

sustained improvement in the experimental group illustrates how incorporating culturally rich and 

aesthetically stimulating media can lead to better developmental outcomes. Although the control group 

also improved slightly, the results suggest that traditional activities may not provide the same level of 

challenge or novelty, which are key in stimulating motor development at this stage. In conclusion, the 

data support the implementation of kirigami as an innovative and culturally embedded educational tool in 

early childhood classrooms to boost fine motor proficiency. 

This study provides compelling evidence that kirigami, as a hands-on learning medium, can substantially 

enhance the fine motor skills of kindergarten children. The significant improvement observed in the 

experimental group compared to the control group underscores the pedagogical value of integrating 

creative arts into early childhood education. 

2.1 Implications 

The implications of this study are twofold. Firstly, educators and curriculum developers should consider 

incorporating kirigami and similar paper-based activities into their lesson plans to support motor 

development. Unlike passive tasks such as coloring or tracing, kirigami involves bimanual coordination, 

precision cutting, spatial planning, and creativity, all of which are essential components of motor skill 

enhancement. Secondly, the findings suggest that motor development can be enriched through culturally 

grounded methods, bridging art, heritage, and education. The use of kirigami not only improves hand 

function but also stimulates imagination and perseverance, which contribute to holistic child 

development. 

2.2 Research Contribution 

This study contributes to the growing body of literature on early childhood motor development and 

creative learning media. While previous research has focused on origami, clay modeling, and coloring 

(Harsismanto et al., 2021), few studies have explored kirigami as a structured educational intervention. 
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By demonstrating both quantitative improvements and practical classroom applications, this study fills a 

notable gap in the literature. 

Moreover, the study offers a measurable framework for integrating traditional crafts into modern 

pedagogy, showcasing how culturally rooted activities can align with developmental objectives in early 

childhood programs. 

2.3 Limitations 

Despite promising results, the study has certain limitations. The sample size was relatively small and 

drawn from a single preschool, which may affect the generalizability of the findings. Additionally, the 

duration of the intervention (four weeks) may not fully capture long-term developmental effects. Other 

limitations include the subjectivity of the observational checklist and potential biases in scoring. Although 

inter-rater reliability was controlled, observational data may not fully reflect each child's daily motor 

capabilities across different contexts. 

2.4 Suggestions 

Future research should consider conducting longitudinal studies to assess the sustained impact of kirigami 

over an academic year. Expanding the sample to include diverse socioeconomic backgrounds and 

geographical locations would also enhance the generalizability of results. Additionally, integrating 

technology-enhanced kirigami, such as augmented reality cut-and-fold simulations or digital templates, 

could offer a hybrid model that appeals to digital-native learners while retaining the benefits of hands-on 

activity. Educators are encouraged to collaborate with local artisans or cultural practitioners to develop 

thematic kirigami lessons, thereby enriching the curriculum with contextual and cultural relevance while 

advancing motor and cognitive development. 

 

D. Conclusion 

This study demonstrates that integrating kirigami as a learning medium can significantly enhance the fine 

motor skills of kindergarten children. Through structured and progressive folding and cutting activities, 

children in the experimental group showed substantial improvements in their grip strength, cutting 

accuracy, bilateral coordination, and visual-motor integration. The data revealed a clear contrast between 

the progress of those exposed to kirigami and those who followed conventional motor skill practices. 

Kirigami, as both a cultural and educational tool, offers more than aesthetic value it promotes active 

engagement, concentration, and motor refinement. The creative and tactile nature of kirigami stimulates 

multiple developmental domains, making it a valuable addition to early childhood curricula. Its potential 

to bridge traditional art and modern pedagogy presents an opportunity for educators to foster creativity 

while addressing core developmental goals. While the study was limited by sample size and duration, the 

findings offer meaningful insights for practitioners, curriculum planners, and future researchers. 

Kirigami-based learning activities could be further adapted and scaled across different contexts, 

particularly in culturally rich and resource-conscious educational environments. In conclusion, kirigami 

serves as a simple yet powerful medium to support the development of fine motor skills in young 

learners. Its integration into early education not only benefits physical coordination but also cultivates 

patience, problem-solving, and creative thinking—traits essential for lifelong learning. 
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