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Abstract: Fine motor skills are a development that requires eye and hand 

coordination. The impact of late fine motor skills is that children have difficulty 

coordinating hand and finger movements, decreased academic achievement and 

are less active. Fine motor stimulation can be done in various ways, one of which 

is through playing activities with educational game tools such as bombik puzzle 

and pom-pom. This study was to determine the effectiveness of bombik puzzle 

and pom-pom Educative Game stimulation on the fine motor development of 

preschool-age children at the Early Childhood Education in Sambiroto Village. 

This type of research was Quasi Experiment with Nonequivalent Control Group 

Design. The population of this study consisted of 50 children. The total sample 

was 34 children aged 3-4 years, divided into 2, namely 17 children in the bombik 

puzzle group and 17 children in the pom-pom group, using a purposive 

sampling technique. Before the bombic puzzle intervention the average was 5.53 

and after the intervention it increased to 11.41. Before being given the 

intervention, the pom-pom average was 6.29 and after being given the 

intervention it increased to 9.12. The Mann Whitney test results obtained a p-

value of 0.014There is a difference in the effectiveness of bombik puzzle and pom-

pom stimulation where bombik puzzle stimulation is more effective than pom-

pom in improving fine motor development of preschoolers. 

Keywords: Bombik Puzzle, Educational Games Tool, Early aged Children, Pom-

Pom 

 

Introduction 

Pre$school-age$d childre$n, ge$ne$rally be$twe$e$n the$ age$s of thre$e$ and six ye$ars, are$ 

re$cognize$d as be$ing in the$ “golden period” of growth and de$ve$lopme$nt. This stage$ is marke$d 

by significant and consiste$nt progre$ss in physical, cognitive$, and social domains. During 

this critical pe$riod, childre$n e$xhibit e$nhance$d motor de$ve$lopme$nt—both gross and fine$—

acquire$ incre$asingly comple$x language$ skills, be$gin to navigate$ social inte$ractions, and 

de$ve$lop a growing se$nse$ of inde$pe$nde$nce $(Nurwita, 2019). 

De$ve$lopme$nt is de$fine$d as the$ orde$rly and progre$ssive$ e$nhance$me$nt of bodily 

structure$s and functional capabilitie$s. Ke$y de$ve$lopme$ntal domains include$ gross motor 

skills, fine$ motor skills, spe$e$ch and language$, as we$ll as socialization and autonomy. De$lays 

in any of the$se$ are$as may re$sult in adve$rse$ outcome$s, including diminishe$d acade$mic 

pe$rformance$, challe$nge$s in social re$lationships, re$duce$d inde$pe$nde$nce$, and he$ighte$ne$d 
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susce$ptibility to he$alth issue$s (Kristia Suryani Bayo, n.d.) . The$ World He$alth Organization 

(WHO) has re$porte$d that approximate$ly 28.7% of pre$school-age$d childre$n globally 

e$xpe$rie$nce$ growth and de$ve$lopme$ntal disorde$rs. In Indone$sia, data indicate$ that 

approximate$ly 11.7% of childre$n unde$r the$ age$ of five$ e$xhibit de$ve$lopme$ntal de$lays. 

Spe$cifically, 35.4% de$monstrate$ de$lays in lite$racy, 2.2% in motor skills, 30.1% in social-

e$motional de$ve$lopme$nt, and 4.8% in le$arning abilitie$s (Badan Pe$ne$litian dan 

Pe$nge$mbangan Ke$se$hatan, 2018). 

Fine$ motor de$ve$lopme$nt re$fe$rs to the$ e$nhance$me$nt of coordination be$twe$e$n the$ e$ye$s 

and hands, typically involving the$ use$ of small muscle$ groups. Proficie$ncy in fine$ motor 

skills e$nable$s childre$n to pe$rform tasks such as drawing, coloring, we$aving, cutting, and 

manipulating small obje$cts. De$lays in this domain can hinde$r a child’s ability to achie$ve$ age$-

appropriate$ de$ve$lopme$ntal mile$stone$s(Putri et al., 2023) . Furthe$rmore$, such de$lays may 

indicate$ unde$rlying ne$urological conditions, including ce$re$bral palsy, which is 

characte$rize$d by abnormal motor functions such as difficulty in writing, drawing, pinching, 

and folding. E$stimate$s sugge$st that 5% to 25% of pre$school-age$d childre$n are$ affe$cte$d by 

minor brain dysfunctions that impair fine$ motor de$ve$lopme$nt. In Indone$sia, the$ pre$vale$nce$ 

of fine$ motor de$ve$lopme$ntal disorde$rs among pre$schoole$rs is re$porte$d at 7.51%, with 

significantly highe$r rate$s obse$rve$d in Ce$ntral Java Province$ at 32.6% (Badan Penelitian dan 

Pengembangan Kesehatan, 2018) 

Se$ve$ral factors may contribute$ to de$lays in fine$ motor de$ve$lopme$nt, including 

ge$ne$tic pre$dispositions, nutritional and he$alth status, pre$maturity, cultural influe$nce$s, 

house$hold income$, pare$ntal e$ducation, and the$ quality and fre$que$ncy of de$ve$lopme$ntal 

stimulation (Kesehatan Medika Saintika et al, 2018) . Stimulation, de$fine$d as e$xte$rnal 

e$nvironme$ntal input, is e$sse$ntial for promoting optimal child de$ve$lopme$nt. Activitie$s that 

can stimulate$ fine$ motor skills include$ sque$e$zing rubbe$r balls, grasping ute$nsils, buttoning 

clothing, and e$ngaging in play-base$d tasks such as asse$mbling Lego or puzzle$s (Sri et al., 

2021). E$ducational play se$rve$s as e$ffe$ctive$ instrume$nts to facilitate$ le$arning through play 

and are$ valuable$ in supporting the$ de$ve$lopme$nt of multiple$ domains, particularly fine$ 

motor skills. Educational Game$ Tools are$ conside$re$d e$ducational whe$n the$y are$ functional, 

e$ffe$ctive$, and e$fficie$nt in promoting le$arning. Tools such as puzzle$s, LE$GO se$ts, maze$s, 

blocks, mode$ling clay, pom-poms, and finge$r painting are$ de$signe$d to e$nhance$ coordination 

be$twe$e$n small muscle$ groups and hand-e$ye$ coordination (Katagiri et al, 2021) . 

One$ such tool, the$ puzzle$ bombik, is a construction-type$ puzzle$ made$ from multi-colore$d 

plastic pie$ce$s that can be$ asse$mble$d in various configurations. The$ use$ of puzzle$ bombik 

has be$e$n found to foste$r cre$ativity, conce$ntration, pre$cision, hand-e$ye$ coordination, 

cognitive$ de$ve$lopme$nt, and fine$ motor skills in childre$n (Septiana et al., 2022). Anothe$r tool, 

pom-poms, are$ small woole$n balls commonly use$d as de$corative$ ite$ms on clothing and 

acce$ssorie$s. The$se$ can also se$rve$ as e$ngaging and tactile$ le$arning me$dia for e$arly childhood 

e$ducation (Sa’deyah & Mudlikah, 2025). 

A pre$liminary study conducte$d by the$ re$se$arche$r in March 2023 ide$ntifie$d a total of 

50 pre$school-age$d childre$n e$nrolle$d in e$arly childhood e$ducation ce$nte$rs  in Sambiroto 

Village$. Obse$rvations carrie$d out at the$ Anggre$k childhood e$ducation ce$nte$rs re$ve$ale$d that 

6 out of 10 childre$n (60%) displaye$d signs of fine$ motor de$lays—such as an inability to 

re$plicate$ circular shE$ducational Game$ Toolss or difficultie$s in prope$rly gripping a pe$ncil. 

The$ re$maining 4 childre$n (40%) e$xpe$rie$nce$d challe$nge$s in stacking e$ight blocks 
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se$que$ntially, fre$que$ntly dropping the$m during the$ activity. Inte$rvie$ws with PAUD Anggre$k 

e$ducators indicate$d that no structure$d stimulation using e$ducational tools such as puzzle$ 

bombik or pom-poms had be$e$n imple$me$nte$d. Furthe$rmore$, a pare$nt re$porte$d routine$ly 

providing the$ir child with a digital de$vice$ to minimize$ fussine$ss, the$re$by e$nabling the$ 

pare$nt to focus on house$hold re$sponsibilitie$s. This practice$, howe$ve$r, re$duce$s the$ 

opportunity for ade$quate$ de$ve$lopme$ntal stimulation at home$. 

In light of the$ above$ findings, which indicate$ a high pre$vale$nce$ of fine$ motor de$lays 

and a lack of appropriate$ stimulation, the$ re$se$arche$r is motivate$d to conduct a study e$ntitle$d 

"The$ E$ffe$ctive$ne$ss of E$ducational Play Tools Puzzle$ Bombik and Pom-Pom in E$nhancing 

Fine$ Motor De$ve$lopme$nt in Pre$school-Age$d Childre$n at Childhood E$ducation Ce$nte$rs 

Ce$nte$rs in Sambiroto Village$." 

Methodology 

The$ type$ of re$se$arch e$mploye$d in this study was a quasi-e$xpe$rime$ntal de$sign using 

a non-e$quivale$nt control group de$sign. The$ population consiste$d of all pre$school-age$d 

childre$n e$nrolle$d in e$arly childhood e$ducation ce$nte$rs (PAUD) in Sambiroto Village$, 

totalling 50 childre$n. A sample$ of 34 childre$n age$d 3 to 4 ye$ars was se$le$cte$d base$d on 

inclusion and e$xclusion crite$ria using a purposive$ sampling te$chnique$, with 17 childre$n 

assigne$d to the$ inte$rve$ntion group and 17 to the$ control group. The$ study was conducte$d at 

PAUD Anggre$k and PAUD Buah Hati in June$–July 2023. E$thical cle$arance$ was grante$d, as 

indicate$d by approval numbe$r 266/KE$P/UNKAHA/SLE$/VI/2023. 

To asse$ss the$ improve$me$nt in fine$ motor de$ve$lopme$nt in e$ach group, an obse$rvation 

che$cklist tailore$d for childre$n age$d 3 to 4 ye$ars was use$d. The$ study be$gan with a pre$-te$st 

administe$re$d using the$ obse$rvation she$e$t. Following the$ pre$-te$st, the$ inte$rve$ntion group 

re$ce$ive$d stimulation using the$ puzzle$ bombik, while$ the$ control group re$ce$ive$d stimulation 

using pom-poms. E$ach group re$ce$ive$d 15-minute$ se$ssions, conducte$d e$ight time$s ove$r a 

two-we$e$k pe$riod, with two se$ssions pe$r we$e$k conducte$d unde$r dire$ct supe$rvision and two 

se$ssions conducte$d inde$pe$nde$ntly at home$, monitore$d through a WhatsApp group. 

Afte$r two we$e$ks of inte$rve$ntion, a post-te$st was administe$re$d using the$ same$ 

obse$rvation she$e$t. Data proce$ssing was the$n carrie$d out, followe$d by statistical analysis. 

Univariate$ analysis was use$d to e$xamine$ the$ ce$ntral te$nde$ncy (me$an) of fine$ motor skills 

be$fore$ and afte$r the$ inte$rve$ntion using the$ puzzle$ bombik and pom-pom tools. Bivariate$ 

analysis include$d the$ use$ of the$ paire$d t-te$st to asse$ss diffe$re$nce$s in fine$ motor de$ve$lopme$nt 

be$fore$ and afte$r the$ inte$rve$ntion within the$ same$ group, and the$ Mann–Whitne$y U te$st to 

compare$ the$ e$ffe$ctive$ne$ss be$twe$e$n the$ two groups. All data we$re$ analyse$d using SPSS 

ve$rsion 25. 

 

Result and Discussion 

In this study, the$ characte$ristics of the$ re$sponde$nts indicate$ the$ fre$que$ncy 

distribution of the$ childre$n's age$, ge$nde$r, mothe$r's occupation, and mothe$r's e$ducational 

background in both the$ inte$rve$ntion group and the$ control group (Table.1). The$ re$sponde$nt 

characte$ristics show that the$ majority of childre$n in the$ inte$rve$ntion group we$re$ 4 ye$ars old, 

totaling 10 childre$n (58.8%), while$ in the$ control group, 11 childre$n (64.7%) we$re$ 4 ye$ars old. 

In te$rms of ge$nde$r, most childre$n in the$ inte$rve$ntion group we$re$ fe$male$, with a total of 10 

childre$n (58.8%), whe$re$as in the$ control group, 9 childre$n (52.9%) we$re$ fe$male$. Re$garding 
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the$ mothe$r's occupation, in the$ inte$rve$ntion group, 6 mothe$rs (35.3%) we$re$ civil se$rvants 

and anothe$r 6 mothe$rs (35.3%) worke$d in the$ private$ se$ctor. In the$ control group, the$ 

majority of mothe$rs, 7 individuals (41.2%), worke$d in the$ private$ se$ctor. As for e$ducational 

background, most mothe$rs in the$ inte$rve$ntion group had a highe$r e$ducation de$gre$e$, 

totaling 11 individuals (64.7%), while$ in the$ control group, the$re$ we$re$ 10 mothe$rs (58.8%) 

with a highe$r e$ducation background. 

Table$ 1. Fre$que$ncy Distribution of Childre$n's Age$, Ge$nde$r, Mothe$r's Occupation, and Mothe$r's E$ducational 

Background in the$ Inte$rve$ntion and Control Groups 

Variable 
Intervention Control 

f % f % 

Age 

3 ye$ars old 

4 ye$ars old 

    

7 41.2 6 35.3 

10 58.8 11 64.7 

Gender 

Male$ 

Fe$male$ 

    

7 41.2 8 47.1 

10 58.8 9 52.9 

Mother’s job 

Civil Se$rvant 

E$mploye$e$ 

House$wife$ 

    

6 35.3 4 23.5 

6 35.3 7 41.2 

5 29.4 6 35.3 

Mother’s education 

Highe$r E$ducation 

High School 

    

11 64.7 10 58.8 

6 35.3 7 41.2 

 

The$ ave$rage$ fine$ motor skill de$ve$lopme$nt score$ of childre$n be$fore$ re$ce$iving 

stimulation using the$ Puzzle$ Bombik e$ducational toy was 5.53, with a minimum score$ of 2 

and a maximum score$ of 11. Afte$r re$ce$iving the$ Puzzle$ Bombik stimulation, the$ ave$rage$ 

score$ incre$ase$d to 11.41, with a minimum of 7 and a maximum of 16. Me$anwhile$, the$ 

ave$rage$ fine$ motor de$ve$lopme$nt score$ of childre$n be$fore$ re$ce$iving stimulation using the$ 

Pom-Pom e$ducational toy was 6.29, with a minimum score$ of 3 and a maximum score$ of 10. 

Afte$r the$ Pom-Pom stimulation was give$n, the$ ave$rage$ score$ rose$ to 9.12, with a minimum 

of 6 and a maximum of 13. (Table$. 2) 

Table$ 2. Re$sults of Fine$ Motor Skill De$ve$lopme$nt Le$ve$ls in Childre$n Be$fore$ and Afte$r Stimulation Using 

Puzzle$ Bombik and Pom-Pom E$ducational Toys in the$ Inte$rve$ntion and Control Groups 

Variable Min - Max ± SD Mean 

Bombik 

Pre$ 

Post 

  

2 - 11 ± 2.831 5.53 

7 - 16 ± 2.785 11.41 

Pom-pom 

Pre$ 

Post 

  

3 - 10 ± 1.993 6.29 

6 - 13 ± 1.933 9.12 

 

Table$ 3 shows the$ re$sults of the$ analysis using the$ paire$d t-te$st show that in the$ 

inte$rve$ntion group, the$ p-value$ was 0.000. Since$ the$ significance$ value$ of 0.000 is le$ss than 

0.05, the$ null hypothe$sis (H₀) is re$je$cte$d and the$ alte$rnative$ hypothe$sis (Hₐ) is acce$pte$d. 

The$re$fore$, the$re$ is a significant e$ffe$ct of Puzzle$ Bombik e$ducational toy stimulation on the$ 
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fine$ motor skill de$ve$lopme$nt of pre$school childre$n. In the$ control group, the$ p-value$ was 

also 0.000. As the$ significance$ value$ of 0.000 is le$ss than 0.05, the$ null hypothe$sis (H₀) is 

re$je$cte$d and the$ alte$rnati Base$d on Table$ 3, the$ re$sults of the$ analysis using the$ paire$d t-te$st 

show that in the$ inte$rve$ntion group, the$ p-value$ was 0.000. Since$ the$ significance$ value$ of 

0.000 is le$ss than 0.05, the$ null hypothe$sis (H₀) is re$je$cte$d and the$ alte$rnative$ hypothe$sis (Hₐ) 

is acce$pte$d. The$re$fore$, the$re$ is a significant e$ffe$ct of Puzzle$ Bombik e$ducational toy 

stimulation on the$ fine$ motor skill de$ve$lopme$nt of pre$school childre$n. In the$ control group, 

the$ p-value$ was also 0.000. As the$ significance$ value$ of 0.000 is le$ss than 0.05, the$ null 

hypothe$sis (H₀) is re$je$cte$d and the$ alte$rnative$ hypothe$sis (Hₐ) is acce$pte$d, indicating that 

Pom-Pom e$ducational toy stimulation also has a significant e$ffe$ct on the$ fine$ motor skill 

de$ve$lopme$nt of pre$school childre$n.ve$ hypothe$sis (Hₐ) is acce$pte$d, indicating that Pom-Pom 

e$ducational toy stimulation also has a significant e$ffe$ct on the$ fine$ motor skill de$ve$lopme$nt 

of pre$school childre$n. 

Table$ 3. Re$sults on the$ E$ffe$ct of Puzzle$ Bombik and Pom-Pom E$ducational Toy Stimulation on the$ Fine$ 

Motor Skill De$ve$lopme$nt of Childre$n in the$ Inte$rve$ntion and Control Groups 

 

Variable Median SD p-value 

Bombik 

Pre$ 

Post 

   

5.00 2.831 
0.000 

11.00 2.785 

Pom-pom 

Pre$ 

Post 

   

6.00 1.993 
0.000 

9.00 1.933 

 

Discussion 

The$ pre$-te$st re$sults in the$ inte$rve$ntion group (puzzle$ bombik), conducte$d on 17 

pre$school-age$d childre$n (3–4 ye$ars) at PAUD Anggre$k, showe$d that the$ ave$rage$ fine$ motor 

skill score$ was 5.53, with a minimum score$ of 2 and a maximum of 11. Be$fore$ the$ 

inte$rve$ntion, 11 childre$n (64.7%) score$d be$low or e$qual to the$ group me$an (≤ 5.53), while$ 6 

childre$n (35.3%) score$d above$ it (≥ 5.53). This sugge$sts that a substantial numbe$r of childre$n 

e$xhibite$d unde$rde$ve$lope$d fine$ motor skills. The$ majority of childre$n with score$s be$low the$ 

ave$rage$ we$re$ male$ (7 childre$n, 41.2%). The$se$ findings align with pre$vious re$se$arch, which 

indicate$d that boys te$nd to be$ le$ss e$ngage$d in activity-base$d tasks compare$d to girls, who 

are$ ge$ne$rally more$ dilige$nt and atte$ntive$ (Iswahyuni, 2022). 

Ite$m-by-ite$m asse$ssme$nt re$ve$ale$d the$ lowe$st indicators we$re$ re$late$d to grasping 

abilitie$s—spe$cifically, ite$ms 1 and 2. For ite$m 1, which me$asure$d the$ ability to draw a circle$, 

6 childre$n (35.3%) score$d 0, indicating the$y could only draw curve$d line$s rathe$r than 

comple$te$ circle$s. For ite$m 2, which me$asure$d the$ ability to cut along a straight line$, 8 

childre$n (47.1%) score$d 0, showing the$y lacke$d strong handgrip control. The$se$ de$ficie$ncie$s 

are$ ofte$n influe$nce$d by e$nvironme$ntal factors. For instance$, childre$n who are$ ove$rly 

pampe$re$d by the$ir pare$nts te$nd to e$xpe$rie$nce$ de$lays in fine$ motor de$ve$lopme$nt, as the$y are$ 

ofte$n prohibite$d from using scissors or playing with firm obje$cts, thus limiting opportunitie$s 

to stre$ngthe$n the$ir hand coordination (Yuniati, 2018). 
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Anothe$r contributing factor to fine$ motor de$ve$lopme$nt is pare$ntal occupation. In this 

study, the$ majority of mothe$rs (12 individuals, 70.6%) we$re$ e$mploye$d, while$ 5 mothe$rs 

(29.4%) we$re$ house$wive$s. E$mployme$nt obligations may re$duce$ the$ time$ and atte$ntion 

pare$nts can de$vote$ to the$ir child’s de$ve$lopme$ntal ne$e$ds, e$spe$cially whe$n pare$nts le$ave$ e$arly 

and re$turn late$, the$re$by limiting the$ir involve$me$nt in daily child-re$aring activitie$s 

(Ke$se$hatan Me$dika Saintika e$t al, 2018) 

In the$ post-te$st asse$ssme$nt, conducte$d afte$r the$ puzzle$ bombik inte$rve$ntion, the$ 

childre$n’s me$an fine$ motor skill score$ incre$ase$d to 11.41, with a minimum of 7 and a 

maximum of 16. Afte$r the$ inte$rve$ntion, 8 childre$n (47.1%) score$d be$low or e$qual to the$ ne$w 

ave$rage$ (≤ 11.41), while$ 9 childre$n (52.9%) score$d above$ it (≥ 11.41), indicating significant 

improve$me$nt. Most of the$ obse$rve$d improve$me$nt occurre$d in childre$n age$d 4 ye$ars (10 

childre$n, 58.8%). At this age$, childre$n typically show more$ advance$d fine$ motor skills and 

quicke$r move$me$nts, as physical and muscular maturity continue$s to progre$ss with age$ (Da’i 

et al, 2021). 

Base$d on the$ ite$m-le$ve$l analysis, the$ most significant improve$me$nt occurre$d in ite$m 

1, which involve$d the$ ability to draw a circle$. Afte$r the$ inte$rve$ntion, 9 childre$n (52.9%) 

score$d 3, indicating accurate$ circle$ drawing. The$ total score$ for ite$m 1 incre$ase$d from 14 to 

43, showing marke$d progre$ss. Additionally, fe$male$ childre$n showe$d gre$ate$r improve$me$nt, 

with 10 girls (58.8%) e$xhibiting e$nhance$d fine$ motor de$ve$lopme$nt. This may be$ attribute$d 

to girls ge$ne$rally having be$tte$r control ove$r hand-e$ye$ coordination due$ to the$ir more$ 

atte$ntive$, thorough, and care$ful nature $(Sitanggang et al, 2022). 

Fine$ motor de$ve$lopme$nt is also influe$nce$d by mate$rnal e$ducation le$ve$l. In this study, 

the$ majority of mothe$rs (11 individuals, 64.7%) had a highe$r e$ducation background. 

Pre$vious studie$s have$ shown that fre$que$nt and appropriate$ stimulation significantly 

contribute$s to improve$d fine$ motor de$ve$lopme$nt, and mothe$rs with highe$r e$ducational 

attainme$nt are$ more$ like$ly to acce$ss re$liable$ information and apply e$ffe$ctive$ pare$nting 

practice$s(Yuniati, 2018). The$se$ findings are$ consiste$nt with pre$vious re$se$arch, which found 

a significant corre$lation be$twe$e$n mate$rnal e$ducation and a child’s fine$ motor de$ve$lopme$nt 

(Sita Dewi & Yulaika, 2019) 

Base$d on the$ re$sults at PAUD Anggre$k, it can be$ conclude$d that the$ ave$rage$ fine$ 

motor de$ve$lopme$nt of childre$n incre$ase$d afte$r stimulation with the$ puzzle$ bombik 

e$ducational tool. This finding supports prior studie$s, which showe$d that among 15 

pre$schoole$rs, the$ ave$rage$ score$ be$fore$ puzzle$ play the$rapy was 7.87, rising to 9.93 afte$rward 

(Da’i et al, 2021). Similarly, othe$r studie$s re$porte$d that childre$n age$d 3–5 ye$ars had an 

ave$rage$ pre$-inte$rve$ntion fine$ motor score$ of 7.71, which incre$ase$d to 8.65 afte$r puzzle$-base$d 

stimulation. The$se$ re$sults are$ in agre$e$me$nt with anothe$r study re$porting pre$-inte$rve$ntion 

ave$rage$ score$s of 7.87, which improve$d to 9.93 following puzzle$ the$rapy (Ananda, 2019). 

Additionally, re$se$arch has shown that prior to puzzle$ the$rapy, the$ majority of childre$n we$re$ 

cate$gorize$d as "doubtful" in te$rms of de$ve$lopme$ntal mile$stone$s (46.7%), while$ afte$r the$ 

inte$rve$ntion, 50% of the$ childre$n transitione$d into the$ "normal" or "doubtful" cate$gorie$s, 

indicating de$ve$lopme$ntal gains.  
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The$ pre$-te$st re$sults for the$ pom-pom inte$rve$ntion group, conducte$d on 17 pre$school-

age$d childre$n (3–4 ye$ars) at PAUD Buah Hati, showe$d an ave$rage$ fine$ motor skill score$ of 

6.29, with a minimum score$ of 3 and a maximum of 10. Prior to the$ inte$rve$ntion, 10 childre$n 

(58.8%) score$d be$low or e$qual to the$ ave$rage$ (≤ 6.29), while$ 7 childre$n (41.2%) score$d above$ 

it (≥ 6.29). This indicate$s that a significant numbe$r of childre$n de$monstrate$d 

unde$rde$ve$lope$d fine$ motor skills. The$ majority of childre$n scoring be$low ave$rage$ we$re$ 

male$ (8 childre$n, 47.1%). The$se$ findings are$ consiste$nt with pre$vious studie$s sugge$sting that 

boys are$ ge$ne$rally more$ re$luctant to participate$ in structure$d activitie$s, ofte$n pe$rce$ive$d as 

le$ss coope$rative$, more$ de$fiant, and more$ aggre$ssive$ than girls (Intan, 2020). 

Ite$m-by-ite$m analysis re$ve$ale$d the$ lowe$st indicators re$late$d to e$ye$–hand 

coordination (ite$m 4) and obje$ct manipulation (ite$m 6). For ite$m 4, which asse$sse$d the$ ability 

to button clothing accurate$ly and e$fficie$ntly, 6 childre$n (35.3%) score$d 0, indicating 

difficulty in aligning and inse$rting buttons prope$rly. For ite$m 6, which asse$sse$d the$ ability 

to transfe$r rice$ using a spoon without spilling, 3 childre$n (17.7%) score$d 0, sugge$sting poor 

control and coordination. Contributing factors include$d difficultie$s in maintaining focus 

and inade$quate$ e$ye$–hand coordination. The$se$ re$sults highlight the$ importance$ of 

e$nhancing fine$ motor skills to support functional inde$pe$nde$nce$. Additionally, the$ lack of 

play-base$d stimulation provide$d at home$ appe$ars to hinde$r childre$n's growth and 

de$ve$lopme$nt in this are$a (Panzilion et al, 2020). 

Pare$ntal occupation was anothe$r factor influe$ncing fine$ motor de$ve$lopme$nt. In this 

study, the$ majority of mothe$rs (11 individuals, 64.7%) we$re$ e$mploye$d, while$ 6 mothe$rs 

(35.3%) we$re$ stay-at-home$ pare$nts. E$mployme$nt constraints may re$duce$ opportunitie$s for 

pare$nt–child inte$raction, particularly during e$arly de$ve$lopme$ntal stage$s, as working 

pare$nts ofte$n have$ limite$d time$ to supe$rvise$ or support the$ir child’s motor de$ve$lopme$nt 

(Dwi & Putra, 2021) 

In the$ post-te$st e$valuation, following the$ pom-pom inte$rve$ntion, the$ childre$n’s 

ave$rage$ fine$ motor skill score$ incre$ase$d to 9.12, with a minimum of 6 and a maximum of 13. 

Afte$r the$ inte$rve$ntion, 6 childre$n (35.3%) score$d be$low or e$qual to the$ ne$w ave$rage$ (≤ 9.12), 

while$ 11 childre$n (64.7%) score$d above$ it (≥ 9.12), de$monstrating ove$rall improve$me$nt. 

Notably, most improve$me$nts occurre$d among 4-ye$ar-old childre$n (11 childre$n, 64.7%), who 

typically be$gin to e$xhibit more$ re$fine$d motor coordination and faste$r move$me$nts. As 

childre$n age$, the$ir fine$ motor abilitie$s te$nd to incre$ase$ in line$ with physical and muscular 

maturity (Jumiati, 2021). 

The$ ite$m with the$ gre$ate$st improve$me$nt was ite$m 6, involving obje$ct manipulation. 

Following the$ inte$rve$ntion, 11 childre$n (64.7%) achie$ve$d the$ highe$st score$ of 2, succe$ssfully 

transfe$rring rice$ with a spoon without spillage$. The$ total score$ for ite$m 6 incre$ase$d from 14 

to 28, re$fle$cting significant gains. More$ove$r, fe$male$ childre$n de$monstrate$d gre$ate$r progre$ss, 

with 9 girls (52.9%) showing marke$d improve$me$nt in fine$ motor skills. This is consiste$nt 

with the$ ge$ne$ral obse$rvation that girls te$nd to have$ be$tte$r control ove$r hand–e$ye$ 

coordination due$ to the$ir more$ atte$ntive$, me$ticulous, and care$ful approach to tasks. 
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Fine$ motor de$ve$lopme$nt is also influe$nce$d by pare$ntal e$ducation, particularly that 

of the$ mothe$r. In this study, most mothe$rs (10 individuals, 58.8%) had attaine$d highe$r 

e$ducation. Prior re$se$arch indicate$s that fre$que$nt stimulation positive$ly affe$cts childre$n’s 

fine$ motor de$ve$lopme$nt, and mothe$rs with highe$r e$ducation le$ve$ls are$ more$ like$ly to se$e$k 

e$xte$rnal information and apply e$ffe$ctive$ child-re$aring practice$s. This study is consiste$nt 

with pre$vious findings, which re$ve$ale$d a significant association be$twe$e$n mate$rnal 

e$ducation and childre$n’s fine$ motor de$ve$lopme$nt. 

The$ findings from PAUD Buah Hati confirm that childre$n’s fine$ motor de$ve$lopme$nt 

improve$d following stimulation using the$ pom-pom e$ducational tool. This re$sult is 

supporte$d by pre$vious re$se$arch, which re$porte$d a 2% incre$ase$ in fine$ motor score$s from a 

pre$-te$st score$ of 11% to a post-te$st score$ of 13%, indicating me$asurable$ improve$me$nt. 

Additional supporting studie$s re$porte$d e$nhance$d child activity le$ve$ls and motor skill 

de$ve$lopme$nt following the$ use$ of pom-pom me$dia. In Cycle$ I, childre$n's active$ participation 

was re$corde$d at 41.66%, while$ in Cycle$ II, this incre$ase$d dramatically to 91.66%. Similarly, 

childre$n's fine$ motor capabilitie$s improve$d from 25% in Cycle$ I to 83.33% in Cycle$ II, 

de$monstrating a substantial e$nhance$me$nt whe$n pom-pom play was use$d as an 

inte$rve$ntion. 

 

The Role of Puzzle Bombik in Fine Motor Development 

The$ puzzle$ bombik is a type$ of construction puzzle$, typically made$ from colorful 

plastic pie$ce$s that can be$ asse$mble$d and disasse$mble$d in a varie$ty of configurations. Puzzle$ 

me$dia in ge$ne$ral is a simple$ and e$ngaging e$ducational tool that involve$s asse$mbling square$ 

tile$s or inte$rlocking pie$ce$s to form spe$cific shE$ducational Game$ Toolss or patte$rns. As a 

form of E$ducational Play Tool, puzzle$s are$ particularly we$ll-suite$d for introduction to 

pre$school-age$d childre$n (Septiana et al, 2022). 

E$ducational puzzle$s have$ be$e$n shown to have$ a significant impact on fine$ motor 

de$ve$lopme$nt in e$arly childhood. The$ use$ of puzzle$s supports the$ e$nhance$me$nt of small 

muscle$ functions, e$spe$cially in the$ finge$rs and wrists, while$ also e$ncouraging e$ye$–hand 

coordination (Andriani & Daryati, 2021). As childre$n manipulate$ puzzle$ pie$ce$s to form 

comple$te$ image$s or patte$rns, the$y e$ngage$ in tasks that re$quire$ de$xte$rity, control, and 

proble$m-solving. In addition, puzzle$ play can promote$ e$motional re$gulation, as childre$n are$ 

ofte$n face$d with the$ challe$nge$ of matching and fitting pie$ce$s corre$ctly (Zahratul et al, 2020). 

This proce$ss te$ache$s pe$rsiste$nce$, patie$nce$, and the$ ability to manage$ frustration—valuable$ 

de$ve$lopme$ntal skills at the$ pre$school le$ve$l (Da’i et al, 2021) 

Stimulation plays a crucial role$ in child growth and de$ve$lopme$nt, and re$se$arch 

shows that childre$n who re$ce$ive$ re$gular de$ve$lopme$ntal stimulation progre$ss more$ rapidly 

than those$ who do not (Oktaviyani & Suri, 2019). Fine$ motor de$ve$lopme$nt, in particular, 

can be$ advance$d through play-base$d stimulation, such as the$ use$ of the$ puzzle$ bombik. 

Providing structure$d puzzle$ play for pre$school-age$d childre$n (3–5 ye$ars) foste$rs the$ 

de$ve$lopme$nt of fine$ motor skills in ways that are$ both natural and e$ngaging. Through 

puzzle$ activitie$s, childre$n unconsciously le$arn to utilize$ the$ir finge$rs e$ffe$ctive$ly and to 

coordinate$ hand and e$ye$ move$me$nts, all of which are$ foundational for tasks such as holding 

a pe$ncil, writing, cutting, and drawing (Khasanah et al, 2022). 
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The$ findings of this study, conducte$d at PAUD Anggre$k, conclude$d that stimulation 

using the$ puzzle$ bombik Educational Game$ Tools has a positive$ e$ffe$ct on childre$n's fine$ 

motor de$ve$lopme$nt. The$se$ re$sults are$ in line$ with prior studie$s that also de$monstrate$d the$ 

e$ffe$ctive$ne$ss of puzzle$ play the$rapy in e$nhancing fine$ motor skills among pre$school-age$d 

childre$n. 

 

The Effect of Pom-pom Stimulation on Fine Motor Development in Preschool Children 

The$ re$sults of this study indicate$ a significant diffe$re$nce$ in fine$ motor de$ve$lopme$nt 

be$fore$ and afte$r pom-pom Educational Game$ Tools stimulation was administe$re$d to 

pre$school-age$d childre$n. Statistical analysis using the$ paire$d t-te$st yie$lde$d a p-value$ of 

0.000. Since$ the$ significance$ value$ (p = 0.000) is le$ss than 0.05, the$ null hypothe$sis (H₀) is 

re$je$cte$d and the$ alte$rnative$ hypothe$sis (Hₐ) is acce$pte$d. It can thus be$ conclude$d that pom-

pom Educational Game$ Tools stimulation has a significant impact on the$ fine$ motor 

de$ve$lopme$nt of pre$school childre$n. 

This finding sugge$sts that the$ pom-pom e$ducational play tool e$ffe$ctive$ly stimulate$s 

fine$ motor de$ve$lopme$nt. Through the$ inte$rve$ntion, childre$n we$re$ traine$d to pinch small 

pom-pom balls and transfe$r the$m from one$ containe$r to an image$ according to color. This 

activity e$nhance$d finge$r–hand coordination while$ simultane$ously introducing childre$n to 

various colors. Pom-poms se$rve$d both as an e$ducational me$dium and a tool for te$ache$rs to 

incre$ase$ childre$n’s le$arning motivation by using a mate$rial that is familiar and e$njoyable$ to 

the$m (Asmurita et al, 2019) 

Pom-poms are$ made$ from soft-te$xture$d, colourful-woolle$n-thre$ads, forme$d into 

small round shE$ducational Game$ Toolss, and are$ fre$que$ntly use$d as de$corations on clothing 

and acce$ssorie$s. The$ir soft te$xture$ make$s the$m particularly suitable$ for e$arly childhood use$ 

and adaptable$ for various le$arning activitie$s (Salsabela, 2022). The$ ple$asant se$nsory 

prope$rtie$s of pom-poms make$ the$m a highly e$ngaging le$arning tool. Activitie$s involving 

pom-poms promote$ happine$ss, build se$lf-confide$nce$, foste$r inde$pe$nde$nce$, and e$ncourage$ 

childre$n to appre$ciate$ the$ work of the$ir pe$e$rs. Pom-pom play also stre$ngthe$ns fine$ motor 

coordination and finge$r control, which are$ e$sse$ntial for physical de$ve$lopme$nt (Jumiati, 

2021). 

Childre$n be$ne$fit gre$atly from se$nsory play, such as pinching pom-poms using 

diffe$re$nt finge$r combinations (e$.g., thumb and inde$x finge$r). Whe$n childre$n pick up and 

place$ colore$d pom-poms on matching image$s, the$y e$ngage$ in activitie$s that e$nhance$ both 

hand–e$ye$ coordination and fine$ motor pre$cision. The$se$ e$xpe$rie$nce$s contribute$ to the$ir 

ability to manipulate$ obje$cts with gre$ate$r control and purpose$. For this re$ason, inte$grating 

pom-pom play into classroom activitie$s is strongly re$comme$nde$d to stimulate$ e$ngage$me$nt 

and support fine$ motor skill de$ve$lopme$nt (Iswahyuni, 2022). 

The$ study conducte$d at PAUD Buah Hati confirms that stimulation using the$ pom-

pom Educational Game$ Tools positive$ly influe$nce$s fine$ motor de$ve$lopme$nt in pre$school 

childre$n. The$se$ findings are$ consiste$nt with prior re$se$arch de$monstrating that se$nsory 

game$s involving pinching pom-poms are$ e$ffe$ctive$ in promoting de$ve$lopme$ntal growth in 

young childre$n. 
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Comparative Effectiveness of Puzzle Bombik and Pom-Pom EDUCATIONAL GAME 

TOOLS Stimulation on Fine Motor Development in Preschool Children 

The$ findings of this study re$ve$ale$d a significant diffe$re$nce$ in e$ffe$ctive$ne$ss be$twe$e$n 

the$ use$ of puzzle$ bombik and pom-pom E$ducational Game$ Tools. The$ me$an rank for the$ 

puzzle$ bombik group was 21.65, which was highe$r than that of the$ pom-pom group (13.35). 

The$ Mann–Whitne$y U te$st yie$lde$d a p-value$ of 0.014 (p < 0.05), indicating that puzzle$ bombik 

stimulation was significantly more$ e$ffe$ctive$ than pom-pom stimulation in e$nhancing 

pre$school childre$n’s fine$ motor skills. 

Fine$ motor de$ve$lopme$nt in e$arly childhood can be$ supporte$d through the$ use$ of 

e$ducational tools such as puzzle$ bombik. The$ re$sults of this study de$monstrate$d that puzzle$ 

bombik produce$d highe$r ave$rage$ score$s than pom-pom. This may be$ attribute$d to the$ 

gre$ate$r comple$xity of puzzle$ bombik tasks, which de$mand highe$r le$ve$ls of conce$ntration, 

patie$nce$, accuracy, and e$ye$–hand coordination. Whe$n e$ngaging with puzzle$ bombik, 

childre$n must fle$xibly move$ the$ir finge$rs and wrists to construct the$ de$sire$d forms, 

e$ncouraging not only proble$m-solving and imagination, but also physical de$xte$rity. The$ 

task of arranging puzzle$ pie$ce$s into comple$te$ patte$rns allows childre$n to e$xplore$ cre$ativity 

and build re$silie$nce$ through trial and e$rror. In contrast, pom-pom activitie$s primarily 

involve$ transfe$rring obje$cts and color re$cognition, while$ still re$inforcing hand–e$ye$ 

coordination. Puzzle$ play has be$e$n shown to be$ highly be$ne$ficial for fine$ motor 

de$ve$lopme$nt, as it involve$s the$ manipulation of small pie$ce$s that re$quire$ controlle$d 

move$me$nts of the$ finge$rs and wrists. Additionally, puzzle$s support the$ de$ve$lopme$nt of 

visual-spatial aware$ne$ss, proble$m-solving, and e$motional re$gulation whe$n childre$n 

e$ncounte$r difficultie$s comple$ting the$ task  

The$se$ findings align with prior studie$s that compare$d brain gym e$xe$rcise$s and 

puzzle$ play, concluding that puzzle$ activitie$s we$re$ more$ e$ffe$ctive$ in improving fine$ motor 

skills among pre$school childre$n (Panzilion et al, 2020). The$ curre$nt study use$s pom-pom 

play as a comparison group and like$wise$ de$monstrate$s the$ supe$rior e$ffe$ctive$ne$ss of puzzle$ 

bombik. This is supporte$d by pre$vious re$se$arch showing that childre$n in a puzzle$ the$rapy 

group pe$rforme$d be$tte$r than those$ e$ngage$d in finge$r painting the$rapy, with statistically 

significant diffe$re$nce$s in fine$ motor de$ve$lopme$nt (Khasanah et al, 2022). Notably, the$ 

pre$se$nt study include$d a large$r sample$ size$ (34 childre$n) and found similar re$sults, furthe$r 

re$inforcing the$ conclusion that puzzle$ bombik is more$ e$ffe$ctive$ than pom-poms in 

promoting fine$ motor skill de$ve$lopme$nt.  

Base$d on the$ data and supporting lite$rature$, it can be$ conclude$d that both puzzle$ 

bombik and pom-pom stimulation positive$ly impact fine$ motor de$ve$lopme$nt in pre$school-

age$d childre$n. Howe$ve$r, puzzle$ bombik is more$ e$ffe$ctive$ in producing me$aningful 

improve$me$nts. Through this form of stimulation, childre$n are$ able$ to e$xe$rcise$ the$ small 

muscle$s in the$ir finge$rs and wrists, de$ve$lop patie$nce$, re$gulate$ the$ir e$motions, e$nhance$ 

hand–e$ye$ coordination, and ultimate$ly stre$ngthe$n the$ir fine$ motor skills. 
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Conclusion 

The$re$ is a diffe$re$nce$ in the$ e$ffe$ctive$ne$ss of stimulation using Puzzle$ Bombik and 

Pom-Pom e$ducational toys. The$ stimulation using Puzzle$ Bombik was found to be$ more$ 

e$ffe$ctive$ than Pom-Pom in improving the$ fine$ motor skills of pre$school-age$d childre$n, with 

a p-value$ of 0.014. The$ re$sults of this study can be$ use$d to imple$me$nt the$ use$ of Puzzle$ 

Bombik and Pom-Pom e$ducational toys as stimulation tools to e$nhance$ the$ fine$ motor 

de$ve$lopme$nt of pre$school childre$n, particularly in training activitie$s such as writing, 

cutting, and othe$r re$late$d tasks. This study can se$rve$ as a re$fe$re$nce$ for future$ re$se$arch by 

e$xploring diffe$re$nt type$s of e$ducational toys or me$dia to furthe$r inve$stigate$ the$ir e$ffe$cts on 

fine$ motor de$ve$lopme$nt. The further research can develop the media of playing using more 

various educational tools, both combaining traditional and modern educational game tools 

to create innovation. Local wisdom will be preserved by the use of local game to develop 

fine motors. 
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