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This study examines the benefits and risks of gamified learning apps 

for preschool children in Indonesia, where the use of technology 

among young learners is rapidly increasing. It reviews studies from 

2018 to 2025 to show how gamified apps impact cognitive, 

emotional, social, and behavioral development. Results show that 

well-designed gamified learning tools increase motivation, problem-

solving skills, executive function, and early literacy and numeracy 

skills. However, concerns persist that some apps are of low quality, 

encourage excessive screen time, or fail to align with children's 

developmental needs. Often, there is no parental or teacher guidance. 

Indonesia also faces limited culturally relevant apps, unequal access 

to quality digital resources, and low digital literacy among educators. 

This study calls for gamified learning resources that are 

developmentally appropriate, grounded in science, and tailored to the 

local context, with adults providing guidance on their use. It gives 

recommendations to parents, educators, developers, and 

policymakers to help safely and effectively integrate gamified 

learning in early childhood education in Indonesia. 
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Introduction 

Technological advances over the last decade have significantly changed the way 

children learn, particularly with the increased availability of educational applications on mobile 

devices, such as smartphones and tablets (Guran et al., 2021). These devices are now easily 

accessible to even young children, making digital technology an integral part of their learning 

experience from a preschool age (Stephane et al., 2017). Among these innovations, gamified 

learning applications have emerged as one of the most popular and widely discussed. This 

approach incorporates game elements, such as levels, points, badges, rewards, and interactive 

challenges, into educational content to enhance preschoolers' engagement, motivation, and 

learning outcomes. 

Well-designed gamified educational applications can support active, meaningful, and 

socially interactive learning experiences, while remaining aligned with children's 

developmental needs and curriculum goals (Panesi & Ferlino, 2019). Touchscreen interfaces, 

for example, are particularly appealing to preschoolers because they allow them to interact 

intuitively with digital objects and receive instant feedback. This combination of features 
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makes game-based learning particularly well-suited to the context of early childhood 

education, which emphasizes exploration, play, and social interaction. 

However, the popularity of gamified apps does not always correlate with their quality. 

Concerns have been raised because many commercially available educational apps are not 

designed based on child development principles or strong pedagogical research. Research 
indicates that only a small fraction of these apps are genuinely educational and involve early 

childhood education experts in their development, whereas the majority do not undergo 

adequate validity testing (Meyer et al., 2021). This challenge becomes even more relevant 

when considered in relation to the developmental characteristics of children aged 3 to 6 years. 

At this stage, children have limited reading abilities, short attention spans, and a high need for 

guidance from adults. These conditions require developers to apply child-centered design 

principles. Without alignment with these developmental characteristics, the effectiveness of 

game-based learning applications can be reduced (Guran & Cojocar, 2021). 

In Indonesia, the use of mobile devices has increased rapidly, especially since the 

COVID-19 pandemic, exposing children to various forms of digital learning. Although this 

development offers great opportunities for early childhood education, various challenges 

remain, including low application quality, unequal access, lack of cultural appropriateness, and 

varying levels of digital literacy. Furthermore, research specifically examining the use of 

gamified learning applications for preschool children in Indonesia is still limited. Given these 

gaps, this study aims to systematically review the existing literature to evaluate the benefits 

and risks of game-based learning applications for preschool children, while identifying the 

challenges and opportunities for their implementation in the Indonesian context. 

 

Literature Review 

Benefits of Educational Apps for Preschoolers 

Educational applications can provide significant benefits for preschool children's 

learning and development when designed and used appropriately. Meta-analytic findings 

indicate that rigorous experimental studies consistently produce positive effects, with a 

weighted average effect size of +0.31 standard deviations on overall academic achievement, 

encompassing areas such as mathematics and literacy (Kim et al., 2021). Interestingly, these 

benefits tend to be stronger in preschoolers than in K–3 students, suggesting that the early years 

are a highly responsive phase to app-based interventions. 

In mathematics, the benefits of educational apps have been demonstrated through 

various studies. Experimental studies with control groups show that using apps at home can 

significantly improve math performance compared to traditional classroom practices and non-

educational apps (Vaiopoulou et al., 2021). A large-scale randomized controlled trial in the UK 

involving 389 children aged 4–5 also found significant improvements not only in basic math 

learning but also in higher-order reasoning and problem-solving skills (Mera et al., 2022). 

Beyond mathematics, the benefits of educational apps are also evident in various other aspects 

of development. Several studies have shown improvements in literacy, science, problem-

solving, and children's self-confidence (Griffith et al., 2018). Interactive applications, in 

particular, have a significant impact on language development, with 20% increases in 

vocabulary, 15% in expressive language, and 10% in receptive language, which are higher 

results than those achieved with passive educational content (Mahesh et al., 2024). 

Gamification features, such as levels, points, rewards, challenges, and immediate 

feedback, help maintain children's focus, increase motivation, and encourage the repeated 

practice of basic skills. These elements have been shown to increase children's engagement, 

cooperation, and enthusiasm in learning (Xezonaki, 2022). Educational apps also show benefits 

in executive function and behavior. Studies show that playing educational apps can improve 
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working memory and self-control scores compared to watching cartoons (Fitzpatrick et al., 

2023). Another pilot study found that using apps in conjunction with analog materials can 

improve various components of executive function and reduce ADHD symptoms, particularly 

in at-risk children (Panesi et al., 2023).  

Social benefits are also important. Parents can generally distinguish between the use of 

devices for learning and entertainment, and they support the use of apps as a medium for 

educational intervention. Trials show that children are highly engaged when using educational 

apps, often remain physically active, and app use tends to replace other screen time rather than 

increase total screen exposure (McCloskey et al., 2018). When used in an interactive 

environment, educational applications can overcome the boredom associated with conventional 

learning and enable children to learn while playing, imagining, and interacting with real-life 

scenarios (Vaiopoulou et al., 2021). When well-designed, educational apps can also encourage 

creativity, such as drawing, making music, photography, and video creation, and support school 

readiness and long-term executive function development (Cerniglia et al., 2020). Intuitive 

tactile interfaces and problem-solving activities also help shape children's learning strategies. 

Interestingly, many apps can be used independently by children while still encouraging a high 

level of social interaction (Lorusso et al., 2018). 

Risks and Challenges of Educational Apps 

Despite their great potential, educational apps also present several risks and challenges 

that can limit their effectiveness or even harm children's development. A major challenge is 

the lack of regulation and quality control in the app market, which allows developers to market 

apps as “educational” without meeting important pedagogical standards (Taylor et al., 2022). 

Many apps in the education category lack scientific evidence and primarily emphasize the 

memorization of basic academic skills, often without input from early childhood education 

experts (Vaiopoulou et al., 2022). Quality assessments of apps reveal that even the most 

popular educational apps often fall short in terms of quality. The average score is only 9 out of 

20 on the educational potential indicator, and both high- and low-quality apps show inadequate 

use of language (Taylor et al., 2022). 

The next risk is related to screen time. Large-scale studies show that excessive screen 

exposure can negatively impact children's language development, communication skills, 

emotional health, and social outcomes (Kim et al., 2021). Long screen time is also associated 

with behavioral problems and learning difficulties (Niklas et al., 2024). The WHO now 

recommends that children aged 3–4 years spend no more than one hour per day on passive 

screen time and that educational apps be used in conjunction with adults to facilitate quality 

language interaction (Kim et al., 2021). 

Additionally, many applications are not designed to support face-to-face interaction, 

which can hinder the development of empathy and self-regulation skills due to their 

individualized use (Cerniglia et al., 2020). Other risks include potential device addiction, social 

isolation, and decreased motivation in basic school skills such as writing (Mera et al., 2022). If 

applications are not appropriate for a child's developmental stage, their use can even hinder 
creativity (Vaiopoulou et al., 2022). 

Teachers also face their own challenges. They must choose applications wisely, ensure 

age appropriateness, and be aware of health risks and the negative effects of excessive device 

use (Zhang, 2024). 

In low- and middle-income countries, the challenges become even more complex due 

to limited access to quality educational applications. Of the 36 applications reviewed in one 

systematic study, only three originated from these countries, indicating a lack of locally 

relevant educational resources (Chowsomchat et al., 2023). Cost barriers, lack of local content, 

and minimal awareness of quality applications further exacerbate this gap. 
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Finally, both parents and educators report a need for clearer guidelines on technology 

use. Parents require guidance on the use of touchscreen devices at home, while educators often 

feel uncertain when attempting to integrate technology into the learning of very young children 

(Taylor et al., 2022). This uncertainty increases the risk of inappropriate implementation, even 

when quality applications are available. 
 

Methodology 

Research Design 

This study employs a descriptive analytic research design to systematically explore the 

benefits and risks of gamified learning applications for preschoolers in Indonesia. The design 

facilitates a comprehensive understanding of the cognitive, emotional, and behavioral impacts 

of these educational tools, while also identifying potential risks and gaps in the existing 

literature. The study focused on peer-reviewed journal articles, conference proceedings, and 

relevant academic publications published between 2018 and 2025. 

Data Collection Methods 

Data were collected through a systematic literature review. The search conducted in 

academic databases such as Google Scholar, JSTOR, and Scopus, using specific keywords such 

as "gamified learning," "educational apps," "preschoolers," and "Indonesia." The inclusion 

criteria focused on studies that specifically address the use of gamified learning applications 

among preschool children. In contrast, exclusion criteria eliminated studies outside the 

specified timeframe or those not directly related to the Indonesian context. To ensure a 

comprehensive review, the search also incorporated grey literature, including reports from 

educational organizations and government publications, to capture a broader perspective on the 

topic. A data extraction form was utilized to systematically collect relevant information from 

each source, including study objectives, methods, findings, and identified risks or benefits. 

Analysis Approach 

Thel alnallysis involveld thelmaltic synthelsis, whelrel daltal welrel caltelgorizeld into thelmels 

correlsponding to thel relselalrch objelctivels. Thelmaltic coding wals alpplield to idelntify alnd alnallyzel 

palttelrns rellalteld to cognitivel, elmotionall, alnd belhalviorall belnelfits, als welll als potelntiall risks 

alssocialteld with thel usel of galmifield lelalrning alpplicaltions. Thel findings welrel prelselnteld in al 

nalrraltivel formalt, supplelmelnteld by talblels alnd figurels to illustraltel kely thelmels alnd trelnds. 

ALdditionallly, al criticall alppralisall of thel litelralturel wals conducteld to elvallualtel thel melthodologicall 

rigor of thel includeld studiels. This involveld alsselssing thel quallity of thel studiels balseld on 

elstalblisheld critelrial, such als salmplel sizel, relselalrch delsign, alnd rellelvalncel to thel Indonelsialn 

contelxt. 

Validity Considerations  

Selvelrall straltelgiels welrel elmployeld to elnhalncel thel vallidity of thel findings. First, al 

comprelhelnsivel alnd systelmaltic alpproalch to litelralturel selalrch minimizeld sellelction bials. Selcond, 

trialngulaltion wals elmployeld by intelgralting findings from divelrsel sourcels, including both 

quallitaltivel alnd qualntitaltivel studiels, to providel al welll-roundeld pelrspelctivel on thel belnelfits alnd 

risks of galmifield lelalrning alpplicaltions. Lalstly, pelelr delbrielfing wals conducteld, whelrel findings 

welrel discusseld with elxpelrts in thel fielld to elnsurel thel robustnelss of thel intelrpreltaltions alnd 

conclusions dralwn from thel daltal. 
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Result  

Indonesian Context and Implementation   

Indonelsial prelselnts al complelx lalndscalpel for elducaltionall alpp implelmelntaltion, 

chalralctelrizeld by widelsprelald delvicel aldoption but significalnt balrrielrs to alccelssing quallity 

elducaltionall contelnt. Thel country delmonstraltels elxcelptionallly high smalrtphonel pelneltraltion, 

with 338.2 million smalrtphonel uselrs relcordeld in Jalnualry 2020 almong al populaltion of 272.1 

million citizelns, indicalting thalt malny peloplel owneld multiplel delvicels (Palrkalsh, 2022). During 

thel COVID-19 palndelmic, smalrtphonel usalgel almong young childreln increlalseld dralmalticallly, 

with 29% of childreln algeld 0-6 yelalrs using smalrtphonels, including 25.9% of toddlelrs algeld 1-4 

yelalrs alnd 47.7% of prelschool studelnts algeld 5-6 yelalrs (Palrkalsh, 2022). Delspitel this high delvicel 

pelneltraltion, Indonelsial falcels significalnt challlelngels in alccelssing quallity elducaltionall 

alpplicaltions. Relselalrch indicaltels al stalrk delficielncy in elffelctivel elducaltionall relsourcels in low- 

alnd middlel-incomel countriels likel Indonelsial, with only 3 out of 36 relvielweld elducaltionall alpps 

originalting from such countriels. This lalck of alccelss stelms from cost balrrielrs, limiteld locallizeld 

contelnt, alnd al lalck of alwalrelnelss albout quallity alpps almong calrelgivelrs alnd elducaltors 

(Chowsomchalt elt all., 2023). Howelvelr, elmelrging relselalrch from Indonelsial shows promising 

outcomels wheln elducaltionall alpps alrel propelrly implelmelnteld. 

AL quallitaltivel study with 10 palrelnts found thalt thel maljority showeld algrelelmelnt on how 

digitall galmels improveld thelir childreln's thinking, lelalrning, alnd sociall skills, including problelm-

solving alnd elmotionall intellligelncel, with YouTubel plaltforms allso showing positivel lelalrning 

outcomels (Palrkalsh, 2022). Indonelsialn kindelrgalrtelns halvel belgun using chalralctelr-building 

alpplicaltions from thel Plaly Storel to elnsurel palrelnts, telalchelrs, alnd childreln staly updalteld with 

elducaltionall alctivitiels, with sociall meldial intelgraltion promoting intelralction beltweleln telalchelrs 

alnd palrelnts (ALli elt all., 2020). Thel COVID-19 palndelmic alccellelralteld digitall lelalrning aldoption 

in Indonelsialn prelschool elducaltion, elxpalnding belyond tralditionall melthods to includel onlinel 

progralms thalt elffelctivelly support palrelnts in intelgralting elducaltion alt homel whilel contributing 

to childreln's intelllelctuall, sociall, alnd relligious delvellopmelnt (Nurhalyalti elt all., 2024). Spelcific 

alpplicaltions likel Duolingo halvel shown positivel relsults for ELnglish vocalbulalry lelalrning almong 

Indonelsialn elalrly childhood lelalrnelrs. Howelvelr, relselalrch elmphalsizels thalt such alpps should not 

bel thel solel lelalrning sourcel alnd must bel intelgralteld into structureld, telalchelr-direlcteld alpproalchels 

(Walrmalnsyalh elt all., 2024). Indonelsialn elducaltors alnd delvellopelrs alrel increlalsingly crelalting 

locallizeld elducaltionall alpplicaltions to alddrelss spelcific lelalrning nelelds. Relselalrch shows thalt 85% 

of childreln prelfelr plalying with smalrtphonels ovelr relalding elducaltionall books, driving thel 

delvellopmelnt of alpplicaltions thalt intelgraltel intelralctivel ellelmelnts, galmels, alnd alnimaltions with 

tralditionall elducaltionall contelnt (Dimals elt all., 2024). ELducaltionall galmels alrel beling delvellopeld 

spelcificallly for Indonelsialn lalngualgel lelalrning alnd culturall elducaltion, with relselalrchelrs noting 

thalt elducaltionall galmels offelr significalnt aldvalntalgels ovelr convelntionall melthods through 

visuallizaltion of relall problelms alnd alctivel lelalrning elngalgelmelnt (Salfitri elt all., 2024). Thel 

Indonelsialn contelxt allso includels elfforts to elvallualtel alnd improvel alpp delsign for locall 

prelschoolelrs. Relselalrchelrs halvel useld fralmelworks likel Goall-Quelstion Meltric (GQM) to 
invelstigaltel intelralction delsign palttelrns in Indonelsialn dralwing alpplicaltions for prelschool 

childreln algeld 4-6 yelalrs, relcognizing thalt not alll dralwing galmels elalsily fulfill Indonelsial's 

spelcific prelschool dralwing compeltelnciels (Kusumo elt all., 2017). 
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Discussion 

Design Considerations and Quality Factors 

Thel delsign of elducaltionall alpps for prelschoolelrs must calrelfully ballalncel elducaltionall 

elffelctivelnelss with delvellopmelntall alpproprialtelnelss, alccounting for thel uniquel limitaltions of 

childreln algeld 3-6 yelalrs. Thelsel limitaltions includel inalbility to relald or writel, inalbility to focus 
for long pelriods, neleld for relwalrds wheln alccomplishing talsks, alnd elxtrelmelly limiteld intelralction 

calpalbilitiels (Guraln elt all., 2021).  

ALccording to Lalralnjeliro (2021), succelssful alpp delsign relquirels considelraltion of threlel 

kely componelnts thalt influelncel lelalrning: thel child (to whom it is alddrelsseld), thel aldult (who 

guidels lelalrning), alnd thel telchnology itsellf. ELducaltionall alpps caln bel clalssifield into threle l 

progrelssivel lelvells of cognitivel elngalgelmelnt. Instructionall alpps alrel balseld on elxelrcisel-relwalrd 

systelms alimeld alt alcquiring spelcific contelnt alnd skills. Malnipulalblel alpps malnalgel idelals alnd 

contelnt, alllowing multiplel relsponsels to valrialblels, alnd constructivel alpps felalturel opeln structurels 

thalt elnalblel lelalrnelrs to crelaltel or communicaltel by building lelalrning objelcts from alvalilalblel 

componelnts. Relselalrch shows thelrel is growth in lelalrnelr involvelmelnt alnd motivaltion from 

instructionall to constructivel alpps, suggelsting thalt highelr-lelvell alpp delsigns promotel grelaltelr 

elducaltionall belnelfits. In telrms of intelrfalcel delsign, peldalgogicall alpplicaltions for prelschoolelrs 

must usel gralphics alnd alctions thalt providel contelxt, elmploy simplel alnd clelalr instructions balseld 

on imalgels, alnd felalturel intuitivel intelrfalcels with intelralctivity for indelpelndelnt usel whilel 

malintalining al challlelnging alpproalch with multiplel opportunitiels for succelss to sustalin intelrelst. 

Galmificaltion providels al fun alnd intelralctivel lelalrning elxpelrielncel, alllowing childreln to felell in 

control of thelir lelalrning procelss through sellf-sellelcting lelalrning melnus, which increlalsels 

motivaltion alnd elngalgelmelnt (Fitrialh elt all., 2023).  

Howelvelr, significalnt quallity issuels pelrsist alcross thel alpp malrkeltplalcel. ELveln alpps ralteld 

highly by elvallualtion welbsitels scoreld on alvelralgel just 9 out of 20 for indicaltors of elducaltionall 

potelntiall, with both high alnd low-scoring alpps showing poor lalngualgel quallity als deltelrmineld 

by psycholinguistic alnallysels (Talylor elt all., 2022). Most alpps found undelr thel "elducaltionall" 

caltelgory in alpp storels halvel no elvidelncel of elfficalcy, instelald primalrily talrgelting rotel alcaldelmic 

skills with littlel or no input from delvellopmelntall spelciallists or elducaltors (Valiopoulou elt all., 

2022). Furthelrmorel, thel alpproprialtelnelss of delvellopmelntall alspelcts in softwalrel delsign 

significalntly impalcts childreln's elducaltion, als delvellopmelntallly inalpproprialtel softwalrel caln 

nelgaltivelly alffelct childreln's crelaltivel skills (Valiopoulou elt all., 2022). ALpproprialtel alpps should 

includel prosociall contelnt, non-violelnt storiels alnd chalralctelrs, promotel divelrsity in telrms of 

gelndelr alnd culturel, alnd halvel low lelvells of aldvelrtising, with contelnt delsigneld to elnhalncel ralthelr 

thaln hindelr elxelcutivel function delvellopmelnt (Palpaldalkis, 2021).  

ALdult guidalncel relmalins cruciall for elffelctivel implelmelntaltion. ALdults halvel al meldialting 

rolel, whelthelr thely alrel palrelnts or elducaltors, plalnning alnd guiding alctivitiels with telchnology, 

prelpalring quelstions, elncouralging intelralction alnd elxpelrimelntaltion, monitoring screleln timel, alnd 

providing support whilel promoting gralduall alutonomy (Lalralnjeliro, 2021). Howelvelr, relselalrch 

shows thalt both palrelnts alnd elducaltors elxprelss thel neleld for furthelr guidalncel on alpproprialtel 

telchnology usel, with elducaltors relporting al lalck of confidelncel wheln intelgralting touchscreleln 

telchnology with velry young childreln (Talylor elt all., 2022).  

Currelnt relselalrch relvelalls thalt mobilel alpplicaltions caln support only al limiteld portion of 

prelschool curriculum objelctivels, with onel study finding thalt mobilel alpplicaltions could support 

just 28 out of 63 totall curriculum objelctivels, with thel highelst support in cognitivel delvellopmelnt 

domalins, whilel relmalining insufficielnt for othelr delvellopmelntall alrelals (Ozlelvelnt elt all., 2023). 

This highlights thel importalncel of sellelcting alpproprialtel elducaltionall meldial alnd contelnt taliloreld 

to delvellopmelntall nelelds, with telchnology-elnhalnceld lelalrning tools relquiring calrelful aldalptaltion 

to lelalrnelr relquirelmelnts (Fitrialh elt all., 2023).  
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Telalchelrs must malkel thoughtful usel of telchnology alnd sellelct algel-alpproprialtel galmels 

alnd elducaltionall tools to melelt childreln's delvellopmelntall nelelds whilel relmalining allelrt to potelntiall 

risks such als nelgaltivel helallth impalcts from ovelr-rellialncel on delvicels alnd prolongeld screleln use l 

(Zhalng, 2024). Ongoing telalchelr tralining alnd delvellopmelnt of innovaltivel elducaltionall 

alpplicaltions alrel elsselntiall to malximizel telchnology belnelfits whilel protelcting childreln's physicall 

alnd melntall helallth, with alpproprialtel alsselssmelnt, feleldbalck, alnd daltal-driveln pelrsonallizeld 

instruction elnsuring elffelctivel intelgraltion in prelschool elducaltion (Zhalng, 2024). 

Conclusion  

This study alims to providel al comprelhelnsivel undelrstalnding of thel belnelfits alnd risks 

alssocialteld with thel usel of galmifield lelalrning alpplicaltions for prelschool-algeld childreln in 

Indonelsial. Through al systelmaltic litelralturel relvielw, thel relselalrch synthelsizels currelnt elvidelncel 

on how thelsel alpplicaltions influelncel cognitivel, elmotionall, alnd belhalviorall delvellopmelnt almong 

young lelalrnelrs. Thel delscriptivel-alnallytic delsign elmployeld in this study alllows for aln in-delpth 

thelmaltic synthelsis of rellelvalnt findings from pelelr-relvielweld publicaltions alnd grely litelralturel 

publisheld beltweleln 2018 alnd 2025. By alpplying strict inclusion alnd elxclusion critelrial, 

trialngulalting daltal sourcels, alnd conducting criticall alppralisalls of elalch study, thel relselalrch elnsurels 

al high lelvell of vallidity alnd alcaldelmic rigor. Findings from this relvielw alrel elxpelcteld to contributel 

vallualblel insights for elducaltors, palrelnts, alnd policymalkelrs relgalrding thel elffelctivel alnd salfel usel 

of galmifield elducaltionall tools in elalrly childhood selttings. Furthelrmorel, this study idelntifiels 

significalnt galps in thel currelnt litelralturel alnd highlights thel neleld for futurel elmpiricall relselalrch 

thalt considelrs thel Indonelsialn socio-culturall alnd telchnologicall contelxt. Ultimaltelly, this relselalrch 

undelrscorels thel importalncel of delsigning alnd implelmelnting galmifield lelalrning alpplicaltions thalt 

alrel delvellopmelntallly alpproprialtel, culturallly rellelvalnt, alnd supporteld by elvidelncel-balseld 

pralcticels to elnhalncel elalrly childhood elducaltion in Indonelsial.
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