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ABSTRACT 

	This study examined the effectiveness of sponge-based art activities in enhancing fine motor skills among Grade 2 pupils at San Rafael Integrated School. Fine motor development plays a crucial role in a child's academic performance and independence, yet many young learners experience delays in this area. Grounded in Schmidt's Schema Theory, which emphasizes learning through practice and feedback, the researchers employed a quasi-experimental design comprising a control group and an experimental group. A total of 60 pupils participated in the study, which was conducted over a two-week intervention period which scheduled every Tuesday and Thursday. The control group used traditional art materials, while the experimental group engaged in sponge printmaking activities. Both groups were assessed before and after the intervention using a validated fine motor skills rubric. The results indicated that the experimental group made significant improvements in hand strength, grip control, coordination, and wrist-arm movement,with a large effect size (Cohen's d = 1.598), indicating a strong intervention impact. 
In contrast, the control group showed only minor gains. These findings suggest that sponge-based art tasks are effective in developing essential motor skills in early learners. The study emphasizes the importance of incorporating simple, sensory-rich, and engaging materials, such as sponges, into classroom instruction to support the physical and academic development of young children.
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1. INTRODUCTION 
Fine motor skills are essential for children's overall development, particularly in their early years, as they support tasks requiring precision and coordination, such as writing, cutting, and drawing (Rahimah, 2021). These skills involve small muscle movements of the hands and fingers, enabling children to perform daily activities and prepare for academic success (Nurjanah et al., 2023). According to Hanafiah et al. (2023), developing fine motor skills contributes to hand-eye coordination, dexterity, and agility, laying the foundation for more advanced cognitive and physical abilities.
In Malaysia, a case study identified developmental delays in fine motor skills among preschoolers, highlighting the need for targeted interventions in early childhood education (Nik Roseli et al., 2023). Similarly, in Indonesia, the research highlighted challenges in enhancing fine motor abilities in children aged 5-6 years, emphasizing the critical role of early eye-hand coordination development (Isnaini & Katoningsih, 2021). According to Martzog and Suggate (2022), excessive screen time hurts fine motor skill development, with their studies showing that children exposed to higher screen time exhibit reduced fine motor capabilities over time.
According to Ulep et al. (2024), early childhood education in the Philippines faces considerable challenges in developing fine motor skills among young learners. Limited access to resources, such as appropriate learning materials and tools hamper the implementation of activities designed to enhance these skills (Musa & Ahmad, 2019). Inadequate teacher training in fine motor development strategies further exacerbates the issue, as many educators lack the expertise to identify and address fine motor deficiencies in students (Case-Smith, J. 2002). Overcrowded classrooms, a common issue in Philippine schools, also restrict the individualized attention needed to nurture fine motor development (Manasan, 2019). These factors contribute to developmental delays, which negatively impact children's academic performance and daily functional activities (Shapiro et al., 2021).
While numerous studies emphasize the importance of art-based activities and tools in developing fine motor skills, there is limited research investigating the use of sponges as an art tool for enhancing fine motor skills among Grade 2 students (Rahimah, 2021; Nurjanah et al., 2023). However, broader research on painting and finger painting offers relevant support: finger painting has been shown to strengthen dexterity and control of small hand muscles in young children (Maelany & Widyaningsih, 2022), enhance flexibility and fine motor regulation of fingers and wrists (Anggraini, 2022), and significantly improve fine motor skills after brief targeted use (Basa, Sutarto, & Setiawan, 2020).

2. THEORETICAL FRAMEWORK 

This study was grounded in Schmidt's Schema Theory (1975), which emphasizes the development of fine motor skills. According to the theory, when a person performs a movement, they generate a schema—a set of rules that helps the individual determine how to adjust the movement to achieve a desired outcome. This schema was formed and refined through practice, experience, and feedback (Schmidt, 1975).
Schema Theory introduced two key elements essential for motor learning: the recall schema and the recognition schema. The recall schema focused on planning and initiating movements by utilizing varied practice and repeated experiences (Schmidt, 1975). In this research, learners participated in activities involving varied and repeated fine motor tasks, such as those that required force, speed, and direction (Mosconi et al., 2015). These practices helped them build a strong recall schema, allowing them to produce precise and coordinated movements even in new situations (Schmidt, 1975). For example, when a child picked up a sponge during an art activity, they relied on the recall schema to decide how much pressure to apply based on previous attempts that yielded the desired results. Conversely, the recognition schema focused on evaluating accuracy through feedback (Schmidt, 1975). It allowed learners to compare the outcomes of their motor actions with expected results using sensory input and external feedback. In this study, learners received immediate feedback from teachers or peers while performing fine motor tasks. This feedback enabled them to assess their movements, make adjustments, and improve their skills over time.
By embedding varied practice and repeated experiences into the recall schema and utilizing feedback to refine the recognition schema, this research investigated how these elements of Schema Theory contributed to the development of fine motor skills. This approach supported learners in building the precision and adaptability necessary for fine motor proficiency.

3. OBJECTIVES 

This study aimed to attain the following objectives.

1.Determine the level of fine motor skills of Grade 2 pupils in the pre-test scores of both the experimental group and the control group.
2.Determine if there is a significant difference between the pre-test scores of the experimental group and the control group.
3.Determine the level of fine motor skills of Grade 2 pupils in the post-test scores of both the experimental group and the control group.
4.Determine if there is a significant difference between the post-test scores of the experimental group and the control group.
5.Determine the extent to which Sponge as an art tool enhances Grade 2 fine motor skills. 

4. MATERIALS AND METHODS 

Research Design
This study employed a quasi-experimental design to evaluate the effectiveness of using sponges as an art tool to enhance the fine motor skills of Grade 2 pupils. The quasi-experimental approach was appropriate because it allowed for the comparison of outcomes between two distinct groups, helping to determine whether the intervention had a meaningful impact (Shadish et al., 2002).
Respondents and Sampling Procedures
This study involved Grade 2 students from San Rafael Integrated School, where two sections participated: one as the experimental group and the other as the control group. Before selecting the participants, the researcher met with the school principal and the Grade 2 advisers to identify sections that were willing to participate in the study.
To ensure fairness and avoid bias, the sections were assigned to the experimental or control groups through a simple coin toss conducted in the presence of the class adviser. The experimental group participated in art activities using sponges designed to enhance their fine motor skills, while the control group continued with traditional art activities that did not involve sponges.
The intervention lasted for two weeks, with sessions conducted every Tuesday and Thursday, for a total of four sessions. Each session was conducted by two teachers: one for the experimental group and one for the control group. The research began with a pre-test to assess the fine motor skills of all participating students. Following this, the experimental group participated in sponge-based activities, while the control group carried on with their regular art lessons. 
Students will create a print on paper or cloth using man-made objects with flat surfaces. They will repeat or alternate two or three shapes, colors, or motifs to form a consistent pattern. This is an individual task and a hands-on activity, where each student is expected to produce a printed artwork using repeated patterns. They will use (objects like leaves, twigs, stones, bottle caps and sponges).This task helps students practice their creativity, improve hand skills such as hand strength, pinch and pinch and grip control, hand eye coordination, wrist an arm movement and show their ideas through art. After the intervention period, a post-test was administered to measure the progress of both groups.
The results were then compared to determine whether the use of sponges made a noticeable difference in the students’ fine motor skills. Throughout the study, ethical considerations were prioritized. Parents or guardians were asked for permission, and students were informed about the procedures involved. Personal information was kept confidential, and the comfort and well-being of the students were always ensured. The goal was to find out if sponges could be a fun and effective tool for enhancing the fine motor skills of Grade 2 pupils.
In ANCOVA, the pre-test was used as a covariate to account for initial differences in fine motor skills between the two groups and ensure that the observed effects could be more accurately attributed to the intervention.


Research Instrument

The study utilized a researcher-made rubric as the primary instrument to assess the fine motor skills of Grade 2 students. This rubric focused on evaluating students' performance in art activities, which were essential in understanding their fine motor skill development and their ability to handle art tools effectively. The key criteria included in the rubric were hand strength, pinch and grip control, hand-eye coordination, and wrist and arm movement.
To ensure content validity, the rubric was reviewed and validated by three experts in the field. The results of the content validity assessment showed that the relevance of indicators received an Aiken's V coefficient of 0.78 (valid), the relevance of constructs scored 0.81 (very valid), and the accuracy of the instrument was rated 0.75 (valid), with an overall Aiken's V coefficient of 0.78, indicating the rubric was valid for measuring fine motor skills.
The reliability of the rubric was evaluated using Kendall's Coefficient of Concordance (W) among four raters. The test statistics yielded a Kendall's W value of 0.638, a chi-square value of 73.986 with 29 degrees of freedom, and a value of significance level of p < 0.000. These results indicated moderate to strong agreement among the experts, confirming the instrument's reliability and validity.
Overall, the quantitative approach, supported by a validated and reliable rubric, enabled the researchers to accurately capture both the outcomes and the learning process involved in using sponges as an art tool to enhance fine motor skills in Grade 2 students.

Data Gathering Procedure 
The research followed a structured data-gathering procedure encompassing several key steps, ensuring a thorough and ethical approach to the study:
1.Obtaining Research Ethical Clearance: The researchers sought ethical clearance from the University Research Ethics Board (UREB) before conducting the study. This involved submitting a comprehensive research proposal, questionnaires, an informed consent form, a curriculum vitae of the researchers, and a detailed list of potential risks along with corresponding mitigation strategies. This step was crucial in safeguarding the rights and welfare of the participants and ensuring compliance with institutional ethical standards.
2.Requesting Permission to Conduct Action Research: Following the receipt of ethical clearance, the researchers submitted a formal permission letter to the School Principal of San Rafael Integrated School to conduct the research. Upon receiving approval, they subsequently provided the class advisers with a letter requesting permission to implement the study and utilize the research instruments with their students. These letters articulated the study's objectives, methodologies, and expected outcomes, fostering transparency and cooperation among all stakeholders involved.
3.Administering the Pre-Test: Prior to the intervention, the researchers administered a pre-test to both the control and experimental groups. This assessment aimed to establish a baseline measure of the fine motor skills of Grade 2 pupils, with particular emphasis on their existing abilities in using sponges as an art tool. The pre-test results were pivotal for analyzing the subsequent impact of the intervention.
4.Conducting the Intervention: During the intervention phase, the control group continued with traditional art activities, utilizing standard art supplies such as paintbrushes and markers, while the experimental group engaged in art activities specifically designed to incorporate sponges. This innovative approach aimed to enhance fine motor skills through a variety of artistic tasks, including sponge painting and printmaking. The sessions were structured to provide ample opportunities for hands-on practice, encouraging creativity while focusing on skill development.
5.Monitoring and Support: Throughout the intervention period, researchers closely monitored both groups, providing guidance and support where necessary. This included offering resources to the experimental group to ensure proper technique in using sponges while also encouraging the control group to maintain engagement in their traditional activities. Regular feedback test. Specifically, this is an independent sample T-test. This statistical tools will was collected from teachers and aides to document observations regarding student participation and skill application.
6.Administering the Post-Test: After completing the intervention, a post-test was given to both groups to measure any advancements in their fine motor skills. The post-test results were then compared with pre-test data to assess the effectiveness of sponge use as an art tool in enhancing fine motor abilities.
7. Data Analysis: After collecting the pre-test and post-test data, the researchers employed statistical analysis to evaluate the differences between the experimental and control groups. This analysis aimed to determine whether sponge-based activities resulted in statistically significant improvements in fine motor skills.
8. Feedback and Reflection: Finally, feedback was solicited from participants—both students and teachers—about their experiences during the study. This qualitative data provided insights into the acceptability and perceived effectiveness of the sponge activities, informing future research directions.
By following these well-outlined steps, the researchers ensured a comprehensive and ethical approach to investigating the role of sponges as a practical art tool in developing fine motor skills in Grade 2 pupils.

Table 1. K to 12 grading scale and interpretation
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5. RESULTS AND DISCUSSION 

	This chapter presents the statistical data related to the questions outlined in the problem statement. It includes the corresponding analysis and interpretation of the data.

Pre-test Scores of the Control and Experimental Group
The pre-test results for both the control and experimental groups are summarized in the table 2. The control group had a total score of 20, a standard deviation of 1.41, and an average score of 7.50, which corresponds to a transmuted grade of 69. Similarly, the experimental group had a total score of 20, a standard deviation of 1.54, and a mean score of 9.60, translating to a transmuted grade of 72. Both groups were classified under the remark “Did Not Meet Expectations. This means that learners from both groups have not reached the competency standards for their grade level.

Table 2. Level of pre-test scores between the control and experimental groups

	Group
	Total Score
	Standard Deviation
	Mean
	Grade Percentage
	Remarks

	Control
	20
	1.49
	7.50
	69
	Did Not Meet Expectations

	Experimental
	20
	1.54
	9.60
	72
	Did Not Meet Expectations



The initial differences between the groups in their pre-test performance. Although both groups were below the expected competency level, the experimental group began with a slightly higher average score. To statistically account for these pre-existing differences, an Analysis of Covariance (ANCOVA) was conducted in the subsequent analysis, using the pre-test scores as a covariate. This ensured a more accurate assessment of the intervention's effect by controlling for the initial disparity in performance levels.
These findings are consistent with the results of Escolano-Pérez, et al. (2020), who found that preschoolers’ fine motor coordination and integration skills significantly predicted later academic performance in both literacy and mathematics. Their longitudinal research emphasized that specific fine motor abilities particularly visual-motor integration play a critical role in early school success. Inadequate development in these areas can place students at risk of academic delays from the very beginning of formal schooling.
 Iffah (2024), indicating that many children face challenges in fine motor development, particularly in tasks involving the manipulation of small objects, such as beads, scissors, and art tools—skills essential for academic readiness. Similar challenges were observed by Pitchford et al. (2016), who reported that children in the early primary years struggled with tasks requiring precise hand control, such as using small tools during math and art activities. Furthermore, research by Cameron et al. (2016) suggests that many early elementary students have not yet developed the foundational fine motor skills necessary for writing. This challenge is linked to lower academic performance and can hinder their overall academic progress.
Similarly, Pitchford et al. (2016) reported that children in early primary years often struggle with tasks requiring precision and fine motor control, such as manipulating small tools during math or art activities. Cameron et al. (2016) further observed that limited fine motor skills, particularly those linked to writing, could hinder broader academic progress. These studies collectively underline the importance of early motor skill development as a foundation for academic readiness.By identifying such challenges at the pre-test stage, this study contributes to the growing body of evidence emphasizing the need for targeted early interventions that strengthen fine motor competencies alongside academic instruction.


	Difference in Pre-test Scores in Control and Experimental Group

The table presents the pre-test scores of the control and experimental groups. The control group had a mean score of 7.50 with a standard deviation of 1.41, while the experimental group had a higher mean score of 9.60 with a standard deviation of 1.54. The computed t-value was 5.503 with a p-value of 0.001, indicating a statistically significant difference between the two groups’ average pre-test scores.

	Table 3. Mean comparison of both pre-test scores of the control and experimental group

	Group
	Mean
	Standard Deviation
	f-value
	p-value
	Interpretation

	Control
	7.50
	1.41
	5.503
	0.001
	There is a significant difference in the average pre-test score between the experimental and control group

	Experimental
	9.60
	1.54
	
	
	






The significant difference in pre-test scores indicates that the two groups started at different performance levels. The learners from the control group showed stronger cognitive academic readiness but low in the psychomotor aspects. In contrast, learners from the experimental group who underperformed cognitively demonstrated higher psychomotor skills, particularly in fine motor skills. This difference suggests that the groups were not comparable at the outset, which must be taken into account when evaluating the intervention's impact. Similar findings have been reported in educational research, highlighting the importance of accounting for baseline differences in student performance (Smith & Johnson, 2018).
	Despite the significant difference in the average pre-test scores between the experimental group and the control group, both groups still performed below the expected competency level, as indicated by their "Did Not Meet Expectations" status. This outcome suggests that, although the groups started at different baseline levels, neither group achieved the desired proficiency in fine motor skills. Such results are consistent with the findings of Tindowen (2025), who discusses the difficulties students face in developing fine motor abilities such as writing skills. Similarly, Bayer and Liman-Turan (2023) demonstrated that students frequently struggle with tasks that require precise motor control, such as drawing and coloring, which are integral components of art education. These challenges underscore the need for targeted interventions to enhance fine motor skills among elementary learners (Smits-Engelsman et al., 2018).

Post-test Scores of Experimental and Control Groups
 The post-test results for the control and experimental groups are presented in the table. The control group had a total score out of 20, with a mean score of 11.17 and a standard deviation of 1.39. Their transmuted grade was 73, which falls under the remark "Did Not Meet Expectations." The experimental group also scored a total of 20 but showed a higher mean score of 14.80 and a lower standard deviation of 0.80. Their transmuted grade was 83, which is interpreted as Satisfactory. This means that learners in the experimental group demonstrated mastery of the required skill, whereas the control group did not meet the competency standards for their grade level.

	Table 4. Level of post-test scores in both the control and experimental groups

	Group
	Total Score
	Standard Deviation
	Mean
	Grade Percentage
	Remarks

	Control
	20
	1.39
	11.17
	73
	Did Not Meet Expectations

	Experimental
	20
	0.80
	14.80
	83
	Satisfactory



The results show that the experimental group performed better, achieving a satisfactory level that suggests the pupils met the expected competency level. In contrast, the control group did not meet expectations, indicating that their academic performance fell short of the standards set for this assessment. 
This result supports the study by Stephenson and Carter (2019), which suggests that sponge-based interventions combine the principles of sensory-motor learning with practical applications, making them highly effective for enhancing fine motor skills. By strengthening hand muscles, improving coordination, and encouraging sensory integration, these activities support holistic development in early childhood. Similarly, Anderson (2016) highlighted that incorporating tactile and creative tools into early childhood education helps children develop the fine motor abilities necessary for later academic skills, such as writing and drawing. In addition, Martinez and Lopez (2020) found that art-centered interventions significantly improved fine motor skills and academic outcomes among early learners. These studies confirm that creative, tactile approaches, such as sponge art, can effectively enhance student achievement, particularly when compared to traditional instructional methods.

Difference in Post-test Scores in the Control and Experimental Group
The table shows the post-test results for the control and experimental groups. The control group had a mean score of 11.17 with a standard deviation of 1.39, while the experimental group had a higher mean of 14.80 with a lower standard deviation of 0.80. The ANCOVA results yielded an F-value of 79.383 with a p-value of 0.001, indicating a statistically significant difference in the average post-test scores between the two groups.
This finding is supported by the research of Gashaj et al. (2016), who reported significant improvements in fine motor skills in children following sponge-based interventions. Similarly, Kılıç et al. (2022) found that movement-based interventions, similar to sponge-based art activities, effectively enhanced fine motor skills and academic-related tasks in young children, demonstrating the significance of psychomotor development in early education. 


	Table 5. Mean comparison of both post-test scores of the control and experimental group

	Group
	Mean
	Standard Deviation
	f-value
	p-value
	Interpretation

	Control
	11.17
	1.39
	79.383
	0.001
	There is a significant difference in the average post-test score between the experimental and control groups after controlling the effect of the pre-test scores

	Experimental
	14.80
	0.80
	
	
	



Moreover, research by Akin (2019) found that even students with strong cognitive abilities may struggle with fine motor tasks, such as handwriting. The intervention program aimed to improve fine motor skills, highlighting the importance of addressing motor challenges to enhance academic performance. As a result, difficulties in psychomotor areas can negatively affect overall academic performance, highlighting the need to support both cognitive and motor development to ensure balanced student success. These results underscore the need for balanced development across cognitive and psychomotor domains to maximize learning outcomes.

Effectiveness of the Intervention
 
Table 6 shows the results of the tests of between-subjects effects, analyzing the impact of the intervention on post-test scores. The analysis reveals a significant effect of group membership on the post-test scores, with an F-value of 79.383 and a p-value of 0.000. The partial eta squared value for the group factor is 0.582, indicating a large effect size. The overall model explains 77.7% of the variance in the post-test scores (R squared = 0.777).

	Table 6. Independent Sample Effect Sizes of the Intervention
	

	Dependent Variables: Post Test
	

	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig
	Partial Eta Squared

	Corrected Model
	212.006a
	2
	106.003
	99.088
	.000
	.777

	Intercept
	173.282
	1
	173.282
	161.978
	.000
	.740

	Pretest
	13.989
	1
	13.989
	13.077
	.001
	.187

	Group
	84.923
	1
	84.923
	79.383
	.000
	.582

	Error
	60.978
	57
	1.070
	
	
	

	Total
	10387.000
	60
	
	
	
	

	Corrected Total
	272.983
	59
	
	
	
	




 The partial eta squared of .582 indicates that the intervention explained a large portion of the variance in post-test scores, demonstrating its strong effectiveness. These results confirm that the sponge art intervention significantly enhanced the students' post-test performance. In educational research, such a large effect size typically signifies meaningful and practical improvements in student learning outcomes (Coe et al., 2017). These findings are consistent with the work of Ramirez and Thompson (2019), who demonstrated that hands-on, creative interventions, such as sponge-based art activities, can lead to significant improvements in student engagement and academic achievement. 
Moreover, the effectiveness of this intervention is explained by Schmidt’s Schema Theory (1975), which posits that motor skills develop through the formation and refinement of schemas—mental representations that guide movement adjustments through repeated practice and feedback. A study by Kustiawan et al. (2021) found that repetitive activities, such as creating a sponge pattern, significantly improved children's fine motor coordination and control. Furthermore, Hattie and Timperley (2015) emphasize the importance of feedback and structured instruction in enhancing academic performance. Additionally, Anderson (2016) demonstrates that sponge-based art activities offer students tactile and engaging learning experiences, which can enhance creativity and fine motor skills. This highlights the educational implication that incorporating sensory-motor activities, such as sponge manipulation, can substantially enhance fine motor skills, thereby contributing to students' overall academic readiness.

6. CONCLUSIONS AND RECOMMENDATIONS 

Conclusions
Based on the study findings and the specific research questions, the following conclusions were drawn:
1.Both groups demonstrated insufficient fine motor skills in the pre-test, with their performance categorized as "Did Not Meet Expectations," underscoring the need for targeted support in early-grade art instruction.
2.There was a statistically significant difference in the pre-test scores between the groups, with the control group scoring higher than the experimental group. This indicated that the students had different starting skill levels, which likely affected their progress after the intervention.
3.The experimental group's post-test results showed significant improvement, confirming that sponge-based art activities effectively enhanced hand coordination and motor control through structured and repeated practice.
1.The difference in post-test scores between the experimental and control groups was statistically significant, indicating that sponge-based interventions had a more positive effect than traditional art methods.
2.The large effect size further confirmed that sponge-based activities produced meaningful improvements in motor skills, supporting the use of Schema Theory as a foundation for early childhood motor learning programs.

Recommendations
Based on the study’s results and conclusions, the following realistic recommendations are suggested for different stakeholders:
1. It may be beneficial to introduce early-grade art instruction that emphasizes foundational fine motor skill development, incorporating activities that focus on hand-eye coordination, finger strength, and control.
2. Implementing differentiated instruction strategies can help tailor art activities and interventions to match individual skill levels, bridging the gap between students with varying baseline abilities.
3. Sponge-based art activities may be incorporated into regular classroom routines to continually enhance fine motor skills, reinforcing their positive impact on motor control and hand coordination.
4. Given the effectiveness of sponge-based interventions, integrating these activities into the curriculum on a more consistent basis could lead to improved fine motor skills for a broader group of students.
5. Adopting Schema Theory as the foundation for motor learning programs in early childhood education can provide a structured approach to motor skill development, promoting repeated and varied practice to enhance motor control.
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