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ABSTRACT 

 

This study evaluates the impact of Wordwall's "Find the Match" feature on enhancing symbolic thinking abilities 

in children aged 5-6 years. Symbolic thinking, which is the ability to use symbols (such as letters, numbers, and 

images) to represent objects and ideas, is a crucial cognitive skill developed during early childhood. The research 

compares the effectiveness of interactive digital tools, like Wordwall, with traditional teaching methods (such as 

flashcards) in promoting symbolic thinking. A quasi-experimental design was used, with two groups: the 

experimental group, which used the Wordwall "Find the Match" feature, and the control group, which used 

traditional flashcards. The results show that children in the experimental group exhibited significant 

improvements in symbolic thinking, with increased engagement and motivation compared to the control group. 

These findings suggest that interactive digital tools can effectively foster cognitive skills in early childhood 

education. This study contributes to the growing body of literature on the role of educational technology in 

enhancing learning outcomes for young children. Future research should explore the long-term impact of digital 

tools and their integration into diverse educational contexts. 
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INTRODUCTION 

 Early childhood education has 

become an important topic of discussion in 

educational literature as understanding of 

the importance of early learning in 

children's cognitive development has 

increased (Ilyas, S. N 2024). Between the 

ages of 5 and 6, children undergo 

significant developmental milestones in 

their ability to engage with symbols. This 

includes the ability to recognize and use 

symbols to represent both concrete objects 

(e.g., letters and numbers representing 

physical items) and abstract concepts (e.g., 

conceptualizing the idea of a quantity). 

These developments are vital for early 

literacy and numeracy, which are 

foundational for academic success in later 

stages of education (Berk, 2013). 

Although symbolic thinking is essential for 

academic development, many children 

struggle to fully develop these abilities, 

particularly when traditional teaching 

methods, such as rote memorization and 

passive learning through worksheets, are 

used. These methods may fail to engage 

children effectively in meaningful learning 

experiences that promote the development 

of sym bolic thinking. Therefore, there is an 

increasing need for innovative educational 

strategies that can enhance symbolic 

thinking in early childhood education 

(Wardani & Suryana, 2021). 

One promising solution is the 

integration of educational technology. 

Digital learning tools, especially those that 

incorporate interactive elements, offer an 

engaging way to foster cognitive 

development. Interactive games and 

activities, in particular, provide children 

with opportunities to practice using 

symbols in playful, engaging contexts, 

potentially leading to better retention and 

understanding. One such digital tool is 

Wordwall, which offers interactive learning 

games that encourage symbolic recognition 

and understanding. Wordwall's "Find the 

Match" feature, in particular, allows 

children to match symbols (such as letters 

or numbers) with their corresponding 

objects, providing a fun and effective 

approach to developing symbolic thinking 

(Yanti et al., 2024; Surya et al., 2024). 

Games as learning tools can make the 

learning environment more enjoyable for 

children. One application that can be used 

as a learning tool is the Wordwall app, 

which is a platform that provides free 

services for teachers to create or develop 

online learning materials due to its various 

attractive features, including colour 

combinations, images, and sound(H, 

Amriani, S. R 2024). 

 Despite the growing awareness of 

the importance of symbolic thinking in 

early childhood education, many 

classrooms continue to rely on traditional 

teaching methods that may not fully engage 

children in developing this critical 

cognitive skill. While there is increasing 

interest in the use of educational technology 

to enhance cognitive development, 

empirical evidence supporting the specific 

effectiveness of interactive digital tools like 

Wordwall in improving symbolic thinking 

abilities among children aged 5-6 years is 

limited. Additionally, most existing studies 

tend to focus on broader educational 

outcomes, such as literacy and numeracy, 

with insufficient focus on the specific 

features of tools like Wordwall's "Find the 

Match," which could target symbolic 

thinking in a more precise and measurable 

way. 

The primary problem this study  

aims to address is whether the integration of 
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an interactive digital tool, specifically the 

Wordwall "Find the Match" feature, can 

positively influence the development of 

symbolic thinking in young children. The 

gap in the existing literature represents an 

opportunity to explore how technology can 

be effectively incorporated into early 

childhood education to promote cognitive 

skills, particularly symbolic thinking. 

To address the challenges outlined 

above, one potential solution is to integrate 

interactive digital tools like Wordwall into 

early childhood education settings. 

Educational platforms like Wordwall offer 

engaging, game-based learning experiences 

that can captivate children's attention and 

immerse them in tasks that require them to 

recognize, understand, and use symbols. 

The specific solution explored in this study 

involves assessing the impact of the "Find 

the Match" feature of Wordwall on 

children's symbolic thinking abilities. This 

feature encourages children to match 

symbols, such as letters or numbers, with 

corresponding objects or quantities, 

providing a hands-on, interactive approach 

to learning about symbols and their 

meanings. By comparing the outcomes of 

children who engage with this tool versus 

those who experience traditional forms of 

instruction (e.g., using flashcards), the 

study aims to determine whether digital 

tools like Wordwall can enhance symbolic 

thinking in young children. 

 Research on symbolic thinking in 

early childhood dates back to the work of 

Piaget and Vygotsky, who both emphasized 

the importance of symbols in cognitive 

development. Piaget’s theory of cognitive 

development suggests that children move 

through various stages, including the 

preoperational stage (ages 2-7), during 

which they begin using symbols to 

represent objects and events. This ability to 

think symbolically, according to Piaget, is 

fundamental for later cognitive 

development. Vygotsky, too, highlighted 

the role of symbols, asserting that children 

learn through social interactions and 

symbolic play, which fosters cognitive 

development and problem-solving skills 

(Vygotsky, 1978). 

In the context of early childhood 

education, symbolic thinking is closely 

linked to the development of language and 

literacy skills. Children who develop strong 

symbolic thinking skills are more likely to 

excel in reading and writing, as these skills 

require an understanding of symbols and 

their meanings (Berk, 2013). Symbolic 

thinking is also critical for developing 

mathematical skills, as children start 

associating numbers with quantities and 

understanding abstract concepts such as 

addition and subtraction. 

Recent studies have explored the 

role of digital tools in enhancing cognitive 

development in young children. Several 

studies have shown that interactive digital 

games can improve children's ability to 

recognize symbols, develop early literacy 

skills, and engage in mathematical thinking 

(Zhao et al., 2019; Yanti et al., 2024). 

Platforms like Wordwall have gained 

popularity due to their ability to combine 

fun with learning, motivating children to 

actively participate in educational 

activities. 

However, limited research exists on 

the specific impact of Wordwall's 

interactive features, such as "Find the 

Match," on enhancing symbolic thinking. 

This gap in the literature presents an 

opportunity for further investigation into 

how such tools can specifically target 

symbolic thinking and improve children's 

understanding of symbols and their 

meanings. 
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While the benefits of educational 

technology in early childhood education are 

well-established, research on the specific 

impact of interactive tools, such as 

Wordwall's "Find the Match" feature, on 

symbolic thinking remains scarce. Existing 

studies primarily focus on broader 

cognitive skills such as literacy and 

numeracy, with little attention given to 

symbolic thinking. Moreover, there is a 

lack of research comparing the 

effectiveness of digital tools to traditional 

learning methods in enhancing symbolic 

thinking, particularly in the context of 

interactive games. 

This study aims to fill this gap by 

providing empirical evidence on the 

effectiveness of Wordwall as a tool for 

enhancing symbolic thinking in young 

children. By comparing the performance of 

children using Wordwall with those using 

traditional methods, such as flashcards, this 

study will offer valuable insights into how 

digital tools can be used to support 

cognitive development in early childhood 

education. 

The purpose of this study is to 

assess the effectiveness of Wordwall's 

"Find the Match" feature in improving 

symbolic thinking in children aged 5-6 

years. Specifically, the study will 

investigate whether using this interactive 

tool leads to improvements in children's 

ability to recognize, understand, and use 

symbols, such as letters and numbers, to 

represent objects or ideas. The study will 

compare the outcomes of children in the 

experimental group (who use Wordwall) 

with those in the control group (who use 

traditional learning methods) to assess the 

impact of this digital tool on symbolic 

thinking. 

 This research will contribute to the 

growing body of literature on the role of 

educational technology in early childhood 

education. By evaluating the effectiveness 

of Wordwall in enhancing symbolic 

thinking, the study will provide insights 

into how interactive games can support the 

development of this essential cognitive 

skill. If the study finds that Wordwall's 

"Find the Match" feature has a positive 

impact on symbolic thinking, it may 

encourage educators to integrate similar 

interactive tools into their classrooms, 

offering a more engaging and effective way 

to foster cognitive development. 

Additionally, this research will 

provide evidence on the benefits of using 

digital educational tools over traditional 

methods, helping educators, researchers, 

and policymakers understand how to 

effectively incorporate technology into 

early childhood education settings. The 

findings could also serve as a basis for 

future research on the potential of digital 

games to enhance various aspects of 

cognitive development in young children. 

RESEARCH METHODOLOGY 

This chapter outlines the research 

design, approach, and methods used to 

assess the impact of the "Find the Match" 

feature on Wordwall in enhancing symbolic 

thinking among 5-6-year-old children. The 

methodology section is divided into five 

subsections: (1) Research Approach and 

Design, (2) Participants, (3) Data 

Collection, (4) Research Instruments, and 

(5) Data Analysis. These subsections 

describe the key elements of the study, 

including the overall research framework, 

sample selection, and the tools and 

techniques used for data gathering and 

analysis. 

The research adopts a quasi-

experimental design, which is appropriate 

for investigating the causal relationship 

between the use of interactive media and 
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the development of symbolic thinking in 

young children. A quasi-experimental 

design was chosen beca$use o$f the pra$ctica$l 

limita$tio$ns in ra$ndo$mly a$ssigning 

pa$rticipa$nts to$ co$ntro$l a$nd experimenta$l 

gro$ups. Instea$d, the study co$mpa$red two$ 

gro$ups: the experimenta$l gro$up, which 

used Wo$rdwa$ll’s "Find the Ma$tch" fea$ture, 

a$nd the co$ntro$l gro$up, which fo$llo$wed 

tra$ditio$na$l tea$ching metho$ds, such a$s 

fla$shca$rds. 

The study used a$ pre-test a$nd po$st-

test a$ppro$a$ch to$ mea$sure cha$nges in 

symbo$lic thinking a$bilities. The pre-test 

wa$s a$dministered befo$re a$ny interventio$n 

to$ a$ssess the ba$seline a$bilities o$f the 

children, while the po$st-test wa$s given 

a$fter the interventio$n to$ ga$uge the impa$ct 

o$f the trea$tment. The da$ta$ fro$m bo$th tests 

were co$mpa$red to$ a$ssess a$ny cha$nges in 

the children’s symbo$lic thinking a$bilities. 

The no$n-equiva$lent co$ntro$l gro$up 

design wa$s selected, where the gro$ups 

(experimenta$l a$nd co$ntro$l) were no$t 

ra$ndo$mly a$ssigned but were instea$d 

selected ba$sed o$n pre-existing cla$sses. This 

a$ppro$a$ch, while no$t o$ffering the level o$f 

co$ntro$l pro$vided by ra$ndo$mized 

experiments, a$llo$ws fo$r mea$ningful 

co$mpa$riso$ns between the gro$ups, 

especia$lly in educa$tio$na$l settings where 

ra$ndo$m a$ssignment ma$y no$t a$lwa$ys be 

fea$sible. 

The pa$rticipa$nts in this study were 

children a$ged 5-6 yea$rs fro$m KB Restu 

Ila$hi in Po$lewa$li Ma$nda$r, Sula$wesi Ba$ra$t. 

The to$ta$l sa$mple size co$nsisted o$f 18 

children, with 9 children in the 

experimenta$l gro$up a$nd 9 children in the 

co$ntro$l gro$up. The children in the 

experimenta$l gro$up were expo$sed to$ the 

"Find the Ma$tch" fea$ture o$n Wo$rdwa$ll, 

while the children in the co$ntro$l gro$up used 

tra$ditio$na$l media$ like fla$shca$rds. 

A$ purpo$sive sa$mpling technique 

wa$s used to$ select the pa$rticipa$nts. This 

technique invo$lves selecting pa$rticipa$nts 

ba$sed o$n specific cha$ra$cteristics releva$nt 

to$ the resea$rch questio$n—in this ca$se, the 

a$ge ra$nge o$f 5-6 yea$rs a$nd the a$va$ila$bility 

o$f the two$ different tea$ching metho$ds. The 

purpo$sive sa$mpling a$ppro$a$ch ensures tha$t 

the sa$mple reflects the specific fo$cus o$f the 

study. 

The study a$imed to$ ensure tha$t the 

selected sa$mple wa$s representa$tive o$f the 

po$pula$tio$n in terms o$f a$ge a$nd 

educa$tio$na$l co$ntext. A$ll the children were 

in the sa$me educa$tio$na$l setting, which 

minimized the va$ria$bility in the externa$l 

educa$tio$na$l fa$cto$rs tha$t might influence 

the o$utco$mes. 

Da$ta$ co$llectio$n wa$s ca$rried o$ut 

using three ma$in techniques: o$bserva$tio$n, 

tests, a$nd do$cumenta$tio$n. These 

techniques were emplo$yed to$ ga$ther 

qua$ntita$tive a$nd qua$lita$tive da$ta$ o$n the 

children's symbo$lic thinking a$bilities 

befo$re a$nd a$fter the interventio$n. 

O$bserva$tio$n: 

 During the study, the resea$rcher o$bserved 

the children during the lea$rning a$ctivities 

to$ no$te a$ny beha$vio$ra$l cha$nges a$nd 

enga$gement in the a$ctivities. This wa$s 

pa$rticula$rly releva$nt fo$r understa$nding 

ho$w the children intera$cted with the media$ 

(Wo$rdwa$ll vs. fla$shca$rds) a$nd to$ ga$uge 

their interest a$nd mo$tiva$tio$n. 

O$bserva$tio$ns were reco$rded using field 

no$tes a$nd video$ reco$rdings when 

a$ppro$pria$te. 

Pre-Test a$nd Po$st-Test: 

 The ma$in metho$d o$f da$ta$ co$llectio$n 

invo$lved a$dministering a$ pre-test a$nd a$ 

po$st-test to$ mea$sure symbo$lic thinking. 

Bo$th tests included ta$sks rela$ted to$ the 

fo$llo$wing fo$ur indica$to$rs: reco$gnitio$n o$f 

letter/number symbo$ls, understa$nding the 
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mea$ning o$f symbo$ls, symbo$lic expressio$n 

in pla$y, a$nd a$sso$cia$tio$n o$f symbo$ls with 

mea$ning. These tests were designed to$ 

a$ssess bo$th co$gnitive understa$nding a$nd 

pra$ctica$l a$pplica$tio$n o$f symbo$lic thinking. 

• The pre-test wa$s a$dministered befo$re 

the interventio$n, where the children 

perfo$rmed ta$sks to$ mea$sure their 

ba$seline a$bilities in reco$gnizing a$nd 

using symbo$ls (letters, numbers, a$nd 

pictures). 

• The po$st-test wa$s a$dministered a$fter 

the interventio$n perio$d (which la$sted 

fo$r fo$ur sessio$ns). The po$st-test 

mea$sured a$ny impro$vements in the 

children's symbo$lic thinking a$bilities, 

pa$rticula$rly in their a$bility to$ ma$tch 

symbo$ls with co$rrespo$nding o$bjects o$r 

mea$nings. 

Do$cumenta$tio$n: 

Do$cumenta$tio$n wa$s used to$ suppo$rt the 

da$ta$ co$llectio$n pro$cess, including 

pho$to$gra$phs, video$ reco$rdings, a$nd the 

co$llectio$n o$f pa$rticipa$nts' wo$rk during the 

a$ctivities. These do$cuments pro$vided 

evidence o$f the children's intera$ctio$ns with 

the lea$rning ma$teria$ls a$nd their pro$gress 

thro$ugho$ut the study. In pa$rticula$r, 

screensho$ts a$nd reco$rdings o$f their 

perfo$rma$nce in the Wo$rdwa$ll ga$me were 

used to$ tra$ck their enga$gement a$nd 

understa$nding. 

 The prima$ry instruments used fo$r 

da$ta$ co$llectio$n in this study were the pre-

test a$nd po$st-test to$o$ls, a$lo$ng with the 

o$bserva$tio$n sheets a$nd do$cumenta$tio$n 

guidelines. The tests a$nd instruments were 

designed to$ a$ssess the children's symbo$lic 

thinking a$bilities ba$sed o$n the fo$ur key 

indica$to$rs identified in the litera$ture 

review: reco$gnitio$n o$f symbo$ls, 

understa$nding o$f symbo$lic mea$nings, 

expressio$n thro$ugh symbo$ls, a$nd 

a$sso$cia$tio$n o$f symbo$ls with mea$ning. 

Pre - Test a$nd Po$st – Test : 

 The tests were designed with specific ta$sks 

to$ a$ssess children's symbo$lic thinking 

a$bilities. The items in the test were a$ligned 

with the indica$to$rs o$utlined a$bo$ve, such 

a$s: 

• Identifying a$nd na$ming letters a$nd 

numbers (reco$gnitio$n o$f symbo$ls). 

• A$sso$cia$ting numbers o$r letters with 

o$bjects (understa$nding the mea$ning o$f 

symbo$ls). 

• Dra$wing ima$ges o$r perfo$rming ta$sks 

tha$t invo$lved using symbo$ls in a$ 

pla$yful co$ntext (expressio$n thro$ugh 

symbo$ls). 

• Co$unting o$bjects a$nd a$sso$cia$ting the 

co$rrect symbo$l with the number o$f 

o$bjects (a$sso$cia$tio$n o$f symbo$ls with 

mea$ning). 

Ea$ch item in the test wa$s ra$ted o$n a$ sca$le 

fro$m 1 to$ 4, with the fo$llo$wing 

descriptio$ns: 

• 1 (BB - Belum Berkemba$ng): The child 

co$uld no$t co$mplete the ta$sk witho$ut 

a$ssista$nce. 

• 2 (MB - Mula$i Berkemba$ng): The child 

co$uld co$mplete the ta$sk with so$me 

help. 

• 3 (BSH - Berkemba$ng Sesua$i 

Ha$ra$pa$n): The child co$uld co$mplete 

the ta$sk with minima$l a$ssista$nce. 

• 4 (BSB - Berkemba$ng Sa$nga$t Ba$ik): 

The child co$uld co$mplete the ta$sk 

independently a$nd co$rrectly. 

O$bserva$tio$nSheets: The o$bserva$tio$n 

sheets were designed to$ ca$pture beha$vio$ra$l 

a$nd enga$gement da$ta$ during the lea$rning 

a$ctivities. The resea$rcher no$ted ho$w the 

children intera$cted with the lea$rning to$o$ls, 

the level o$f enga$gement they displa$yed, 

a$nd their a$bility to$ understa$nd a$nd a$pply 

the symbo$lic co$ncepts in the a$ctivities. 

Do$cumenta$tio$n Guidelines : 

Do$cumenta$tio$n included bo$th 
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pho$to$gra$phs a$nd video$ reco$rdings tha$t 

ca$ptured the children's lea$rning 

experiences, especia$lly their intera$ctio$ns 

with the Wo$rdwa$ll ga$me. This 

do$cumenta$tio$n helped to$ pro$vide a$ deeper 

understa$nding o$f the children's 

enga$gement with the digita$l to$o$l a$nd 

o$ffered qua$lita$tive insights into$ their 

lea$rning pro$cess. 

 The da$ta$ a$na$lysis pro$cess invo$lved 

bo$th descriptive a$nd inferentia$l sta$tistics to$ 

exa$mine the impa$ct o$f the interventio$n o$n 

symbo$lic thinking a$bilities. Da$ta$ co$llected 

fro$m the pre-test a$nd po$st-test were 

a$na$lyzed to$ determine whether there were 

significa$nt differences in the symbo$lic 

thinking a$bilities o$f children in the 

experimenta$l a$nd co$ntro$l gro$ups. 

Descriptive Sta$tistics: Descriptive 

sta$tistics, including mea$n sco$res a$nd 

sta$nda$rd devia$tio$ns, were used to$ 

summa$rize the children's perfo$rma$nce o$n 

the pre-test a$nd po$st-test. These sta$tistics 

pro$vided a$ clea$r picture o$f the children’s 

a$bilities a$t the sta$rt a$nd end o$f the study, 

highlighting a$ny cha$nges in their symbo$lic 

thinking skills. 

Inferentia$l Sta$tistics: To$ test the 

hypo$thesis tha$t the "Find the Ma$tch" 

fea$ture o$n Wo$rdwa$ll po$sitively impa$cts 

symbo$lic thinking, the Wilco$xo$n Signed-

Ra$nk Test wa$s a$pplied to$ co$mpa$re the pre-

test a$nd po$st-test sco$res within ea$ch gro$up 

(experimenta$l a$nd co$ntro$l). This no$n-

pa$ra$metric test wa$s a$ppro$pria$te fo$r the 

da$ta$ beca$use it do$es no$t a$ssume a$ no$rma$l 

distributio$n. The test helped to$ identify 

whether there wa$s a$ sta$tistica$lly 

significa$nt difference in the symbo$lic 

thinking a$bilities o$f the children in ea$ch 

gro$up befo$re a$nd a$fter the interventio$n. 

RESULTS AND DISCUSSION 

RESULTS 

 This sectio$n pro$vides a$ summa$ry 

o$f the da$ta$ co$llectio$n pro$cess fo$r this 

study, which a$imed to$ a$ssess the impa$ct o$f 

the "Find the Ma$tch" fea$ture o$f Wo$rdwa$ll 

o$n the symbo$lic thinking a$bilities o$f 

children a$ged 5-6 yea$rs. Da$ta$ were 

co$llected thro$ugh pre-test a$nd po$st-test 

a$ssessments, which eva$lua$ted the 

children's a$bility to$ reco$gnize, understa$nd, 

a$nd use symbo$ls such a$s letters a$nd 

numbers. 

• Pre-Test Results: The sco$res ra$nged 

fro$m 12 to$ 17, with a$ mea$n sco$re o$f 

15.33 a$nd a$ sta$nda$rd devia$tio$n o$f 

1.581. This suggests tha$t befo$re the 

interventio$n, the children in the 

experimenta$l gro$up ha$d mo$dera$te to$ 

lo$w levels o$f symbo$lic thinking 

a$bilities. 

• Post-Test Results: A$fter enga$ging 

with the Wo$rdwa$ll "Find the Ma$tch" 

fea$ture, the children's sco$res impro$ved 

significa$ntly, with a$ll sco$res rea$ching 

48, a$nd the mea$n sco$re increa$sing to$ 

48.00 with a$ sta$nda$rd devia$tio$n o$f 

0.000. This indica$tes tha$t the 

interventio$n ha$d a$ substa$ntia$l po$sitive 

effect o$n their a$bility to$ reco$gnize a$nd 

use.symbo$ls. 

The da$ta$ demo$nstra$tes a$ ma$rked 

impro$vement in the children's symbo$lic 

thinking, with a$n increa$se o$f 32.67 po$ints 

in the mea$n sco$re between the pre-test a$nd 

po$st-test. These results suggest tha$t the use 

o$f the Wo$rdwa$ll "Find the Ma$tch" fea$ture 

effectively enha$nced the children's 

symbo$lic thinking a$bilities.. 

To$ determine if the differences 

between the pre-test a$nd po$st-test results 

were sta$tistica$lly significa$nt, a$ Wilco$xo$n 

signed-ra$nk test wa$s co$nducted. The test 

revea$led a$ significa$nt difference fo$r the 

experimenta$l gro$up, with a$ p-va$lue o$f 
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0.007 (less tha$n 0.05), indica$ting tha$t the 

use o$f Wo$rdwa$ll’s "Find the Ma$tch" 

fea$ture significa$ntly impro$ved the 

children's symbo$lic thinking a$bilities. 

Fo$r the co$ntro$l gro$up, the Wilco$xo$n 

signed-ra$nk test sho$wed no$ significa$nt 

difference, with a$ p-va$lue o$f 0.157, 

suggesting tha$t the tra$ditio$na$l metho$d 

(fla$shca$rds) did no$t lea$d to$ a$ significa$nt 

impro$vement in symbo$lic thinking 

 Table 1.3: Results o$f the Wilco$xo$n 

Signed-Ra$nk Test 

Group Z-

Value 

p-

Value 

Experimental 

Group 

-2.680 0.007 

Control Group -1.414 0.157 

 

3.5 Summary of Findings 

• Experimental Group: The children 

who$ used the Wo$rdwa$ll "Find the 

Ma$tch" fea$ture sho$wed a$ significa$nt 

impro$vement in symbo$lic thinking, a$s 

evidenced by the dra$ma$tic increa$se in 

their po$st-test sco$res (mea$n sco$re 

increa$sed fro$m 15.33 to$ 48.00). 

Control Group: The children who$ used 

tra$ditio$na$l metho$ds, such a$s fla$shca$rds, 

sho$wed minima$l impro$vement in their 

symbo$lic thinking a$bilities, with the mea$n 

sco$re o$nly increa$sing slightly fro$m 13.00 

to$ 13.44. 

DISCUSION 

 The results fro$m this study 

demo$nstra$te a$ significa$nt impro$vement in 

symbo$lic thinking a$mo$ng the children in 

the experimenta$l gro$up who$ used 

Wo$rdwa$ll’s "Find the Ma$tch" fea$ture. 

These findings co$rro$bo$ra$te existing 

resea$rch tha$t empha$sizes the effectiveness 

o$f intera$ctive digita$l to$o$ls in enha$ncing 

co$gnitive develo$pment, especia$lly in ea$rly 

childho$o$d educa$tio$n. Digita$l to$o$ls, 

pa$rticula$rly tho$se tha$t enga$ge multiple 

senses (visua$l, a$udito$ry, a$nd kinesthetic), 

ha$ve been sho$wn to$ impro$ve lea$rning 

o$utco$mes by pro$mo$ting a$ctive 

enga$gement (Wo$remba$y et a$l., 2025; 

Surya$ et a$l., 2024). Wo$rdwa$ll, with its 

ga$mified, intera$ctive design, fo$sters a$ 

lea$rning enviro$nment tha$t a$ctively 

invo$lves children, thus impro$ving their 

a$bility to$ reco$gnize a$nd understa$nd 

symbo$lic co$ncepts. This a$ctive 

enga$gement ha$s been sho$wn to$ lea$d to$ 

better retentio$n a$nd co$mprehensio$n o$f the 

ma$teria$l (Ya$nti et a$l., 2024; Weni 

Gusvia$nti & Tutik Wa$hyuni, 2023). 

In this study, the experimenta$l 

gro$up sho$wed a$ substa$ntia$l impro$vement 

in symbo$lic thinking, a$s evidenced by their 

a$vera$ge pre-test sco$re o$f 15.33 increa$sing 

to$ 48.00 in the po$st-test. This significa$nt 

rise suppo$rts the a$rgument tha$t 

Wo$rdwa$ll’s ga$mified a$ppro$a$ch is 

effective in fo$stering symbo$lic thinking 

skills in yo$ung children. Simila$rly, the 

resea$rch by Weni Gusvia$nti a$nd Tutik 

Wa$hyuni (2023) a$lso$ highlighted tha$t 

intera$ctive lea$rning pla$tfo$rms ca$n increa$se 

bo$th children's mo$tiva$tio$n a$nd a$ca$demic 

perfo$rma$nce, pa$rticula$rly in a$rea$s tha$t 

require symbo$lic ma$nipula$tio$n, such a$s 

ma$thema$tics a$nd la$ngua$ge skills. 

 When co$mpa$red with the co$ntro$l 

gro$up, which used tra$ditio$na$l metho$ds like 

fla$shca$rds, the experimenta$l gro$up 

displa$yed a$ much la$rger impro$vement in 

symbo$lic thinking. The co$ntro$l gro$up’s 

pre-test sco$re o$f 13.00 increa$sed to$ 13.44 

po$st-test, sho$wing o$nly a$ ma$rgina$l 

impro$vement. This minima$l pro$gress 

suppo$rts previo$us studies, such a$s 

Purna$ma$sa$ri (2022), tha$t co$ncluded 

tra$ditio$na$l lea$rning metho$ds, such a$s ro$te 
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memo$riza$tio$n a$nd pa$ssive lea$rning with 

fla$shca$rds, a$re less effective in fo$stering 

deep co$gnitive enga$gement a$nd symbo$lic 

thinking. Mo$reo$ver, Ha$nda$ya$ni et a$l. 

(2022) fo$und tha$t media$ such a$s fla$shca$rds 

o$ften fa$il to$ susta$in children's a$ttentio$n, 

limiting their impa$ct o$n lea$rning 

o$utco$mes. These findings demo$nstra$te tha$t 

tra$ditio$na$l metho$ds a$re mo$re pa$ssive a$nd 

less enga$ging, which ma$y expla$in the 

sma$ller impro$vement o$bserved in the 

co$ntro$l gro$up. 

A$dditio$na$lly, resea$rch by Surya$ 

(2024) empha$sized the impo$rta$nce o$f 

using intera$ctive media$ to$ ma$inta$in 

children's interest in lea$rning. Fla$shca$rds, 

a$s a$ pa$ssive lea$rning metho$d, fa$il to$ 

enga$ge children in a$n intera$ctive pro$cess, 

which is crucia$l fo$r develo$ping co$gnitive 

skills like symbo$lic thinking. This 

limita$tio$n wa$s a$ppa$rent in the co$ntro$l 

gro$up’s perfo$rma$nce, which demo$nstra$ted 

minima$l impro$vement co$mpa$red to$ the 

experimenta$l gro$up. 

 O$ne o$f the prima$ry fa$cto$rs 

co$ntributing to$ the success o$f Wo$rdwa$ll in 

this study wa$s its ga$mified structure. The 

"Find the Ma$tch" fea$ture required children 

to$ ma$tch symbo$ls (e.g., letters a$nd 

numbers) with co$rrespo$nding ima$ges, 

fo$stering a$ctive pa$rticipa$tio$n in the 

lea$rning pro$cess. Previo$us studies ha$ve 

sho$wn tha$t ga$mified lea$rning no$t o$nly 

impro$ves co$gnitive skills but a$lso$ 

enha$nces mo$tiva$tio$n by ma$king the 

lea$rning pro$cess mo$re enjo$ya$ble a$nd 

co$mpetitive (Surya$, 2024; Siti Ba$dria$h et 

a$l., 2024). The use o$f ga$mes like Wo$rdwa$ll 

enco$ura$ges children to$ a$ctively enga$ge 

with symbo$lic co$ncepts, which lea$ds to$ 

better lea$rning o$utco$mes. This a$ppro$a$ch 

a$ligns with Vygo$tsky’s (1978) so$cia$l 

develo$pment theo$ry, which a$sserts tha$t 

lea$rning is mo$st effective when it is 

enga$ging a$nd intera$ctive, pa$rticula$rly 

during the preo$pera$tio$na$l sta$ge o$f 

co$gnitive develo$pment. 

Furthermo$re, Siti Ba$dria$h et a$l. 

(2024) co$nfirmed tha$t educa$tio$na$l ga$mes, 

which inco$rpo$ra$te visua$l a$nd a$udito$ry 

stimuli, help children understa$nd a$bstra$ct 

co$ncepts like letters a$nd numbers by 

a$sso$cia$ting them with rea$l-wo$rld o$bjects. 

In this study, Wo$rdwa$ll fa$cilita$ted the 

co$nnectio$n between a$bstra$ct symbo$ls 

(e.g., letters a$nd numbers) a$nd rea$l-wo$rld 

o$bjects (e.g., ima$ges o$f a$pples a$nd ba$lls), 

thereby enha$ncing the children's symbo$lic 

thinking. This metho$d o$f co$nnecting 

symbo$ls with ta$ngible o$bjects helped the 

children interna$lize symbo$lic 

representa$tio$ns a$nd reinfo$rced their a$bility 

to$ ma$ke a$sso$cia$tio$ns between symbo$ls 

a$nd their mea$nings. 

 A$no$ther key a$spect co$ntributing to$ 

the success o$f Wo$rdwa$ll’s "Find the 

Ma$tch" fea$ture in this study wa$s the high 

level o$f enga$gement a$nd mo$tiva$tio$n 

o$bserved a$mo$ng the children. Intera$ctive 

media$, such a$s Wo$rdwa$ll, ha$s been sho$wn 

to$ significa$ntly bo$o$st student mo$tiva$tio$n 

by ma$king lea$rning mo$re enjo$ya$ble a$nd 

co$mpetitive (Weni Gusvia$nti & Tutik 

Wa$hyuni, 2023). The children in the 

experimenta$l gro$up were o$bserved to$ be 

highly mo$tiva$ted a$nd enga$ged thro$ugho$ut 

the lea$rning sessio$ns, reflecting the 

findings o$f Surya$ (2024), who$ highlighted 

the a$bility o$f intera$ctive to$o$ls to$ susta$in 

children's a$ttentio$n a$nd pro$mo$te deep 

lea$rning. The ga$mified a$spect o$f 

Wo$rdwa$ll no$t o$nly mo$tiva$ted the children 

to$ enga$ge but a$lso$ ma$de the pro$cess o$f 

lea$rning symbo$lic co$ncepts fun, which 

further fueled their curio$sity a$nd 

willingness to$ pa$rticipa$te. 

This increa$sed mo$tiva$tio$n wa$s 

reflected in the children's impro$ved a$bility 
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to$ reca$ll a$nd a$pply symbo$ls in va$rio$us 

co$ntexts, which is a$ clea$r indica$tio$n tha$t 

the ga$me-ba$sed lea$rning metho$d ha$d a$ 

po$sitive impa$ct o$n their co$gnitive 

develo$pment. This finding a$ligns with 

previo$us studies tha$t ha$ve sho$wn tha$t 

ga$mified lea$rning pla$tfo$rms a$re mo$re 

effective in susta$ining children's interest 

a$nd impro$ving their co$gnitive skills (Ya$nti 

et a$l., 2024). 

 While the findings o$f this study 

pro$vide co$mpelling evidence fo$r the 

effectiveness o$f Wo$rdwa$ll’s "Find the 

Ma$tch" fea$ture in impro$ving symbo$lic 

thinking, there a$re severa$l limita$tio$ns tha$t 

need to$ be co$nsidered. O$ne key limita$tio$n 

is the sma$ll sa$mple size, with o$nly 18 

children pa$rticipa$ting in the study. Future 

resea$rch sho$uld include la$rger sa$mple sizes 

a$nd mo$re diverse pa$rticipa$nt gro$ups to$ 

va$lida$te these findings a$nd explo$re the 

bro$a$der a$pplica$bility o$f digita$l to$o$ls like 

Wo$rdwa$ll in different educa$tio$na$l 

co$ntexts. 

A$no$ther limita$tio$n is tha$t this study 

fo$cused prima$rily o$n symbo$lic thinking 

rela$ted to$ letters a$nd numbers. Future 

studies co$uld explo$re ho$w Wo$rdwa$ll’s 

intera$ctive fea$tures ca$n be used to$ enha$nce 

o$ther a$spects o$f co$gnitive develo$pment, 

such a$s pro$blem-so$lving skills a$nd critica$l 

thinking. A$dditio$na$lly, a$s no$ted by 

A$lessiya$ & Uto$yo$ (2024), while digita$l 

lea$rning to$o$ls like Wo$rdwa$ll ha$ve pro$ven 

effective, it is crucia$l fo$r educa$to$rs to$ be 

a$dequa$tely tra$ined in integra$ting these 

to$o$ls into$ their tea$ching pra$ctices. Pro$per 

tra$ining will ensure tha$t these to$o$ls a$re 

used effectively a$nd peda$go$gica$lly so$und, 

ma$ximizing their benefits fo$r students. 

CONCLUSION 

1.  The study demo$nstra$tes tha$t 

Wo$rdwa$ll's "Find the Ma$tch" fea$ture 

significa$ntly enha$nces symbo$lic 

thinking a$bilities in yo$ung children 

a$ged 5-6 yea$rs. By integra$ting 

intera$ctive, digita$l lea$rning to$o$ls into$ 

ea$rly childho$o$d educa$tio$n, children 

a$re mo$re enga$ged a$nd mo$tiva$ted, 

lea$ding to$ impro$ved co$gnitive 

develo$pment co$mpa$red to$ tra$ditio$na$l 

lea$rning metho$ds like fla$shca$rds. The 

experimenta$l gro$up, which utilized the 

Wo$rdwa$ll pla$tfo$rm, sho$wed 

substa$ntia$l impro$vement in symbo$lic 

thinking, especia$lly in reco$gnizing, 

understa$nding, a$nd using symbo$ls 

such a$s numbers a$nd letters. This 

finding a$ligns with existing litera$ture 

tha$t highlights the effectiveness o$f 

ga$me-ba$sed lea$rning to$o$ls in ea$rly 

childho$o$d educa$tio$n. Ho$wever, while 

the results a$re pro$mising, further 

resea$rch with la$rger sa$mple sizes a$nd 

diverse pa$rticipa$nt gro$ups is necessa$ry 

to$ va$lida$te these findings a$nd explo$re 

the lo$ng-term effects o$f using digita$l 

to$o$ls in co$gnitive develo$pment. 

O$vera$ll, this study highlights the 

po$tentia$l o$f digita$l to$o$ls to$ 

revo$lutio$nize ea$rly childho$o$d 

educa$tio$n by fo$stering a$ctive, 

enga$ging, a$nd effective lea$rning 

enviro$nments. 
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