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ABSTRACT 

 
There iis isolid ievidence ithat ihigh iscore iof ispontaneous ifocusing ion inumerosity (SFON) ihave 

substantial icontribution ion ichildren’s imathematics idevelopment. Based on ithe iliteratures, iaround i2005 

until i2010 imost iof ithe istudies iconducted iabout iSFON iin iFinland. However a igrowing iliterature shows 

that ithe isix iyears ipast ithe istudies iabout iSFON ibegan ito ispread ioutside iFinland, isuch ias iUnited 

State, iBelgium, iUnited iKingdom, iGermany, iChina iand iAustralia. This iarticle iaims iat ireviewing iabout 

implications iof iSFON iwithin i12 iyears ipast iwith a itwofold iobjective: (i) ito idescribe ihow iSFON related 

ito ichildren’s imathematics iskills; and (ii) to iexplain ithat iSFON ipredict ilater imathematics achievement. 

The istudies iwere iidentified ithrough isystematic isearch iof ielectronic idatabases iand analyzed 

iaccordingly. SFON as iwell as iother iearly imaths iskills iin ithe iearliest iyears iplay ia irole iin children’s 

imathematics isuccesses. Five idatabase ihas ibeen iselected ito iconduct ithe isearch ifor itarget articles; i(i) 

ithe iScience iDirect idatabase ioffering iaccess ito isocial iscience, ieducation iand SFON ijournal iarticles; 

i(ii) ithe iWeb iof iScience i(WoS) iservice, iindexing icross-disciplinary iresearch iin isciences, isocial 

isciences, iarts iand ihumanities; i(iii) ithe iTaylor iand iFrancis Online iwith iextraordinary iinformation iin 

iSFON iand inumerosity; iand i(iv) ithe iSpringer iLINK idatabase covering ieducation iand ilanguage, 

imathematics iand isocial iscience i ijournals. Literature iwas icollected from i46 iarticles iof ialleged ijournal 

ifrom i2005 iuntil i2019. Theme ianalysis iwas iadopted ito ianalysis ithe data. iiBased ion i14 iarticles ithat 

ihas ibeen ireviewed, iSFON iskill igreatly icontribute ito ichildren mathematics iskill iand ipredict ichildren 

ilater imathematics iachievement. iThese iresults itruly iproving ithat SFON iis ia ivery iimportant iskill iin 

iearly ichildhood imath ilearning. In iconclusion, iSFON isignificantly effects iand icontribute ito ichildren 

ilearning iin imathematics iskill. iIn iother iwords, ichildren iwho iwant ito be igood iin imathematics ithey 

ishould ibe iexpert iin iSFON. Therefore, iall ithe ipreschool iteachers iin ithis country ishould ipay imore 

iattention ion ilearning iSFON iduring ithe iearly education iof iyoung ichildren. 

 

Keywords: spontaneous focusing on numerosity (SFON), iearly imathematics, iskills, ichildren, ilater 

iachievement, icontribution 
 

 

 

 



Jurnal Pendidikan Awal Kanak-kanak Kebangsaan, Vol.10 (1), 2021 (16-24) 

(ISSN 2289-3032 / eISSN 2550-178X) 

https://ejournal.upsi.edu.my/journal/JPAK  

17  

INTRODUCTION 

 

When iit icomes ito iissues irelated ito ispontaneous ifocusing ion inumerosity i(SFON), there 

may ibe irelatively iless icommon ito ihear. Understandingly, ifor ithose iwho iare inot iin the 

field iof imathematics ieducation, ithis iis isomething inew ifor ithem. iAny ihow iit iis inot 

something ithat iawkward iwhen ipeople ifrom imathematics iitself ido inot ifamiliar iabout 

SFON. iAlthough ithe istudy iof iSFON iis inot inew iand iwas istarted i12 iyears iago, ibut 

studies iconducted iagainst iSFON iis istill isomewhat ilacking. iThis isenario iprobably 

happen ibecause ithey ido inot irealize ior iknow ithis iSFON iwill iimpact ion ithe 

development iof imathematical iskills. iWe ioften ihear, ipeople idiscussed iabout ifactors 

that iinfluence imathematics iskill idevelopment isuch ias ischool ispace ienvironment ifactor 

(Močinić, & Feresin, 2017), icomputer-assisted iintervention iin ilearning (Pramudya et al., 

2019) iand iso ion. However iwhen iit icomes ito iSFON inot ieveryone iknow idetail iabout 

how ithis ifactors ican ibe irelated ito imathematics idevelopment. iTherefore, ithis iarticle 

discusses iin idetail iabout ithe icontribution iof iSFON itoward imathematics iskill iamong 

young ichildren. 

 

Fisrt iof iall, iunderstand iwhat iis iSFON iis ione iof iimportant ipart iin ithis iarticle. 

SFON irefers ito ia iprocess iof ispontaneously i(i.e., iin ia iself-initiated iway inot iprompted 

by iothers) ifocusing iattention ion ithe iexact inumber iof ia iset iof iitems ior iincidents. 

According ito Hannula and Lehtinen (2005), ithis iattentional iprocess iis ineeded ifor 

triggering iexact inumber irecognition iand iusing ithe irecognized iexact inumber iin iaction 

because iexact inumber irecognition iis inot ia itotally iautomatic iprocess ithat iwould itake 

place ievery itime ia iperson ifaces isomething ito ienumerate i(Trick & Pylyshyn, 1994). 

SFON itendency iis iconsidered ian iindicator iof ithe iamount iof ispontaneous ipractice iin 

using iexact ienumeration ia ichild igets iin iher ior ihis inatural isurroundings i(Hannula & 

Lehtinen, 2005). 

 

Interestingly, ithe iSFON ihas ibeen ihailed ias ione iof ithe imost iimportant iskills in 

early imathematics (Hannula-Somunen et al., 2015). iTaking iinto iaccount the iprevious 

istudies, ia ilarge inumber iof iresearchers ihave istarted ito iinvestigate iSFON. Around ithe 

iyear i2005 iuntil i2010, imost iof ithe istudies ion iSFON icarried iout iin Finland i(Hannula, 

2005; Hannula & Lehtinen, 2005; Hannula et al., 2005; Hannula et al., 2007). iHowever, iin 

ithe ipast ithree iyears, imany istudies about iSFON iconducted ioutside iof iFinland, 

iincluding ithe iUK (Batchelor, 2014; Batchelor et al., 2015), iEcuador i(Bojorque et al., 

2016), iBelgium i(Rathé et al., 2016), Germany (Poltz et al., 2014), iChina i(Tian & Booth, 

2015), iUSA i(Edens i& iPotter, i2013; Tian & Siegler, 2016), iSwitzerland iand iGermany 

i(Kucian et al., 2012), iAustralia i(Gray & Reeve, 2016), iItaly i(Sella et al., 2015), iand ihave 

ithereby iaddressed iseveral iresearch themes. iThis iis ia ivery isignificant idevelopment ithat 

ioccurred iin ireseach i iabout SFON. Research ion iSFON ibegan ito ispread ito ithe 

icountries iof ithe iworld. i 

 

If iwe ilook idetail iin ieach istudy, ieach iresearcher ihas idifferent iobjectives iand 

focuses. iSome istudies ilooked iinto iadditional itheoretical iquestions ion ithe idevelopment 

of iSFON iby iexamining ispontaneous inon-verbal icounting iin itoddlers i(Sella et al., 

2015), ithe irole iof icognitive ifactors, isuch ias isymbolic ifluency (Batchelor et al., 2015), 

or iby ifocusing ion ithe irole iof ienvironmental ifactors, isuch ias ispontaneous iactivity 

choice iduring ikindergarten iplay i(Edens & Potter, 2013), ithe iquality iof iearly 

mathematics ieducation i(Bojorque et al., 2016), ihome inumeracy iexperiences (Batchelor, 

2014, iStudy i3), inumber-related iutterances iduring inumerical ipicture ibook ireading 
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(Rathé et al., 2016), iand icross-cultural iinfluences i(Tian & Booth, 2015). iStrictly speaking, 

much iprogress ihas ibeen imade iin ithe idiversity iof itopics ibeing iinvestigated ithat imake 

connection ibetween iSFON iand imathematics. 

 

Other istudies iaddressed imethodological iissues iby iinvestigating ithe ipsychometric 

properties iof ithe icurrent iSFON itasks iand ideveloping iand itesting inew iSFON itasks 

(Batchelor, 2014, Study 1; Batchelor et al., 2015). iA ifinal iseries iof istudies ifocused ion 

the irelation ibetween iSFON iand imathematical idifficulties, isuch ias iDevelopmental 

Dyscalculia i(DD) i(Kucian et al., 2012) iand i(low) imath iprofiles i(Gray & Reeve, 2016). 

 

Most iimportantly, ithe irapid idevelopment istudies iregarding iSFON ihas ilargely 

contributed ito ithe idevelopment iof iearly imathematics iskills. iHence, ithe iobjective iof 

this study iis ito idiscuss ithe icontribution iof iSFON ito imath iskills, iSFON ias ipredictors 

of later imathematics iachievement iand icorrelation ibetween iSFON iand imathematics 

difficulties. iMore iinteresting, ithis istudy iprovides iadded ivalue iin imath iskills. iin iother 

words, iSFON iis ia ivery iimportant iearly iskills iin imastering imathematics. 

 

 

METHODOLOGY 

 

The imost iimportant ikeyword iin ithe iscope iof ithis ipaper iis i“SFON”. iIn ithis istudy ithe 

limits iwere iset. iSFON idiscussed ionly ion ithe ibasis iof iits iimplications ifor ithe 

development iof ichildren's imathematical. iOther imatters irelated ito ithe ifont iwill inot ibe 

raised iat iall iin ithis idiscussion. 

 

 

Information iSources 

 

Four idatabase ihas ibeen iselected ito iconduct ithe isearch ifor itarget iarticles; i(i) ithe 

Science iDirect idatabase ioffering iaccess ito isocial iscience, ieducation iand SFON ijournal 

iarticles; i(ii) ithe iWeb iof iScience i(WoS) iservice, indexing icross-disciplinary iresearch 

iin isciences, isocial isciences, iarts iand ihumanities; (iii) the iTaylor iand iFrancis iOnline 

iwith iextraordinary iinformation iin iSFON iand numerosity; and i(iv) ithe iSpringer iLINK 

idatabase icovering ieducation iand ilanguage, mathematics iand social iscience i ijournals. 

iThe irationale ibehind ithis iselection iis ito cover iboth iSFON iand mathematics iliterature, 

iand iprovide ia ibroader iview iof researchers’ iefforts iin ia iwide, but relevant, irange iof 

idisciplines. 

 

 

Study iSelections 

 

In ithe iselections iof istudy itwo iauthors iwho iperformed ithe iscreening iand ithen 

reviewed by ione iother iauthors. iThe iprocess iof istudy iselection iconsisted iof isearching 

the literature sources, ifollowed iby itwo iiterations iof iscreening iand ifiltering. iThe ifirst 

iteration excluded ithe iduplicates iand iirrelevant iarticles iby iscanning ithe ititles iand 

abstracts, iwhile the isecond iiteration ifiltered ithe iarticles iafter ia ithorough ifull- itext 

reading iof ithe screened iarticles ifrom ithe ifirst istep. i 
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Search 

 

The isearch iwas iinitiated iat ithe istart iof iJanuary i2019, iin iScience iDirect, WoS, iTaylor 

i& iFrancis iand iSpringer iLINK idatabases ivia itheir isearch boxes. We iused ia imix iof 

ikeywords ithat icontained i“SFON”, i“numerosity”, “mathematics” iand “early ichildhood” 

iin idifferent ivariations, icombined iby ithe i“AND” operator. iThe iexact query itext iis 

ishown iat ithe itop iof iFigure i1. iThe iarticle isought iis the iarticle ipublished from 2005 

iuntil iJune i2019 ionly. 

 

 

Data iCollection iProcess 

 

In iorder ito isimplify ifurther isteps, ia ifull ilist iof iall iincluded ipapers, iwith itheir 

corresponding iinitial icategories iwas icom- ipiled ifrom ithe ivarious isources iinto ia isingle 

EXCEL® ifile. iSeveral ifull-text ireadings iwere iperformed iby itwo iauthors, iand iresulted 

in ia ilarge icollection iof ihighlights iand icomments ion ithe isurveyed iworks. iAll 

comments iwere isaved ion ithe ibody iof ithe itexts i(depending ion ieach iauthor’s preferred 

style, ieither ion ihard ior isoft icopy iversions). 

 

This iwas ifollowed iby ithe iprocess iof isummarization, itabulation iand idescription 

of ithe imain ifindings. iSets iof irelevant iinformation iwere isaved iin iWORD® iand 

EXCEL® ifiles, iincluding ithe ifull ilist iof iarticles, itheir irespective isource 

databases,isummary iand idescription itables, icategorization itables ibased ion imedical 

specialties, ipurposes, ireview isources, itarget iplatforms iand iaudiences, ias iwell ias 

various irelated ifigures. i 

 

 
 

Figure 1. Flowchart iof istudy iselection, iincluding ithe isearch iquery. 

“SFON” iAND i“Numerosity” 

Screenout iduplicates 
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= i15 
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RESULTS iAND iDISCUSSIONS 

 

The iinitial iquery isearch iresulted iin i43 iarticles: i8 ifrom iScience iDirect idatabase, i i10 

articles ifrom iWoS, i16 iarticles ifrom iTaylor iand iFrancis, iand i9 iarticles ifrom i Springer 

LINK iover ithe ispan iform i2005 ito i2019. iAfter iscanning ithe ititles iand iabstracts, i18 

articles iwere iexcluded, iresulting iin i25 i icorresponding iarticles. iThen, i10 iarticles iwere 

duplicates iamong ithe ifour ilibrary idatabases. iFull-text ireading iexcluded i1 iarticle, 

leaving i14 iarticles iin ithe ifinal iincluded iset. iThose ipapers iwere iread ithoroughly iin 

the imain ipurpose iof ifinding iout ia igeneral imap ifor ithe iconducted iresearch ion ithis 

emerging itopic. iBased ion i14 iarticles ihas ibeen iread iby itwo iresearchers, icontribution 

of iSFON ican ibe iviewed ifrom itwo imajor iaspects. 

 

 

SFON iRelated iTo iChildren’s iMathematics iSkills 

 

Six iof ithe iarticle irevealed ithe iunique icontribution iof iSFON ito ithe idevelopment iof 

early imathematical iskills i(Hannula & Lehtinen, 2005; iHannula et al., 2007; Bactherlor et 

al., 2015; Edens & Potter, 2013; Bojorque et al., 2016; McMullen et al., 2019). iThese iearly 

mathematical iskills iinvolve icounting iskills, iarithmetic, inumber isequence, isubitizing-

based ienumeration iand isymbolic inumber iprocessing iskills. iUsing iPearson’s icorrelation 

coefficien ianalysis, Hannula and Lehtinen (2005) ihave ifound ithat ichildren’s iSFON 

tendency iwas ipositively iassociated iwith itheir imathematical iskills, iwith inumber 

sequence ielaboration, ir=0.42, iwith icounting iof iobjects, ir=0.35, iand iwith ibasic 

arithmetic iskills, ir=0.49 i(values iof ip<0.01). iWhether ithis iassociation iwas iexplained by 

non-verbal iIQ ior iverbal icomprehension iwas istudied iby ipartial icorrelations. Controlling 

non-verbal iIQ, ior icomprehension iof iverbal iinstructions iaffected ithe iassociation 

between iSFON iand imathematical iskills ionly islightly. iWhen ithe ieffects iof inon-verbal 

IQ iand icomprehension iof iverbal iinstructions iwere icontrolled, ithe ipartial icorrelations 

of iSFON ito iobject icounting iwas ipr=0.26, ito inumber isequence ielaboration ipr=0.27, 

and ito ibasic iarithmetic iskills ipr=0.37 i(values iof ip<0.001). iBeside ithat, ichildren iwith 

a istrong, igeneral, ilong-term itendency ito ifocus ion inumerosity itended ito ienumerate iby 

subitizing ilarger inumbers iof iitems, iand ihad ibetter icounting iskills iat ithe iage iof i5 

years. iThe iresult iof imediation ianalyses ishowed ithat iSFON iwas iindirectly irelated ito 

object icounting iskill ithrough iits iassociation iwith isubitizing-based ienumeration. i 

 

On ithe icontrary, ithe iassociation ibetween iSFON iand inumber isequence 

production iwas idirect, iand inot iaffected iby isubitizing-based ienumeration. iThese 

exploratory iresults ifurther iexpand ithe iearlier istudies iof iHannula and Lehtinen i(2005) 

by isuggesting ithat ithe isize iof ithe irelations ibetween iSFON iand idifferent ienumeration 

skills imay idepend ion ithe iextent ito iwhich ithe iskills iare idependent ion iunderstanding 

cardinal imeanings iof inumber iwords iand ithe ipurpose iof icounting iroutines. 

 

Beside ithat ichildren iwho ispontaneously ifocus ion inumerosity iare iadvanced iin 

their counting iskills. Edens and Potter (2013) idisclose ithat ia icorrelation ibetween 

SFONiand icounting iskills ivery isignificant iwith ir i= i0.71 i(p<0.01). iMoreover, ithis 

study icorroborating ifindings ifrom iFinland (Hannula & Lehtinen 2005). iContribution iof 

SFON ito iearly imathematics iskills ican ialso ibe iseen iin ithe isymbolic iskill. iChildren 

aged i4-5 iyears i(N i¼ i130) icompleted ia ibattery iof itasks idesigned ito iassess iSFON and 

a irange iof imathematical iskills. i 
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Results ishowed ithat iSFON iwas ipositively iassociated iwith ichildren's isymbolic 

numerical iprocessing iskills iand itheir iperformance ion ia istandardized itest iof 

arithmetic.iHierarchical iregression ianalyses idemonstrated ithat ithe irelationship ibetween 

SFON iand isymbolic imathematics iachievement ican ibe iexplained, iin ipart, iby individual 

differences iin ichildren's inon isymbolic inumerical iprocessing iskills iand itheir iability ito 

map ibetween inonsymbolic iand isymbolic irepresentations iof inumber i(Batchelor et al., 

2015). iNot ionly-but ialso, iSFON itendency iis ipositively irelated ito ithe idevelopment iof 

cardinality irecognition, isubitizing-based ienumeration, iobject icounting, iand inumber 

sequence iskills ibefore ischool iage i(Batchelor et., 2015; Bojorque et al., 2016; Hannula et 

al., 2007). 

 

Consequently, ichildren’s iand istudents’ itendencies ito ifocus ion inumber iand 

quantitative irelations–spontaneous ior iotherwise iare ikey icomponents iof imathematical 

development iand ieducation (McMullen et al., 2019). iIn ithese istudies McMullen et al. 

(2019) ihighly isuggest ia icausal ilink ibetween iSFON itendency iand iearly inumerical 

skills, iwith iSFON itendency ihaving ia ipositive iimpact ion ithe idevelopment iof iearly 

counting iand ienumeration iskills. 

 

 

SFON iPredict iLater iMathematics iAchievement 

 

Second imajor iaspect iof iSFON’s icontribution iis iSFON ias ia ipredictor iof ilater 

children’s imathematic iachievement. i iSimilarly ito iSFON iand imathematics iskills, ithere 

also ieight iarticles ithat iassociated iwith iSFON iand ilater imathematics iachievement 

(Bojorque et al., 2016: Bojorque et al., 2018; Hannula et al., 2010; Hannula et al., 2015; 

Hannula-Sormunen, 2015; Hannula-Sormunen et al., 2015; McMullen et al., 2015; Nanu et 

al., 2018). iThe i2 iyear ilongitudinal istudy ito children’s iindividual idifferences iin SFON 

iin kindergarten ishow iresults ithat iSFON itendency iin ikindergarten iis ia isignificant 

domain-specific ipredictor iof iarithmetical iskills, ibut inot ireading iskills, iassessed iat ithe 

iend iof Grade i2 (Hannula, et. al, 2010). iIt iis istrongly isupported iby ithe ifindings iof 

iHannula-Sormunen et al. (2015). iIn ithe iseven-year ilongitudinal istudy iexamined ihow 

ichildren’s SFON, isubitizing ibased ienumeration, iand counting iskills iassessed iat ifive ior 

isix iyears ipredict itheir ischool imathematics achievement iat i12 iyears, iHannula-

Sormunen i iand icolleagues idemonstrate ithat iSFON i and iverbal icounting iskills ibefore 

ischool iage ipredict imathematical iperformance ion ia standardized itest ifor itypical ischool 

imathematics iin iFinnish ichildren iGrade i5. iAfter controlling ifor inonverbal iIQ, ionly 

iSFON ipredict ischool imathematics. iMoreover, ithey reported ia ireciprocal idevelopmental 

irelation ibetween iSFON iand iearly inumerical bilities, isince iSFON iat ithe iage iof i4 

ipredicted inumerical iabilities iat ithe iage iof i6, and inumerical iabilities iat ithe iage iof 

i3.5 iyears ipredicted iSFON iat i6 iyears i(Hannula & Lehtinen, 2005). i 

 

In iaddition, McMullen et al. (2015) iprovided iempirical isupport ifor ithe 

contribution iof ichildren’s iSFON ito ilater imathematical iachievement, ias iit iwas ifound 

that ichildren’s iSFON itendency ibefore ischool iage iis ia istrong ipredictor iof ilater 

rational inumbers iconceptual iknowledge, ieven iafter icon- itrolling ifor ipreschool inumber 

sequence iskills. iEven ichildren’s iSFON iwas ipositively irelated ito ithe idevelopment iof 

numerical icompetencies iup ito ithe iend iof iprimary ischool (Hannula-Sormunen, 2015). 

 

Furthermore, ifindings iby i Bojorque et al. (2016) ithat ichildren’s iSFON 

development ithroughout ithe ikindergarten iyear iwas ipositively irelated ito itheir imastery 
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of iearly inumerical iabilities iat ithe istart iof ithat iyear. iWhen ithey iconducted ithe iother 

research (Bojorque et al., 2018) ithe iresult ias iclose ito ithe iprevious istudy ifindings. Even 

though iresults idemonstrated ilimited iSFON idevelopment iduring ithe ikindergarten year, 

with ilarge iindividual idifferences iin iand ihighly iconsistent iSFON performances, 

children’s iSFON idevelopment iduring ithe ikindergarten istill ipredicted iby their iSFON 

tendency iand iearly inumerical iabilities iat ithe istart. iEqually iimportant, ithe development 

of iSFON ichildren ifrom ithe ibeginning iof ithe iyear ito ithe iend iof ithe school iyear iis 

continuous iand iconsistent. iIn iline iwith iprevious istudies iin iFinnish children i(Hannula 

et al., 2010; Hannula–Sormunen, 2015; Hannula–Sormunen et al., 2015), we ifound ithat 

Ecuadorian ichildren’s iSFON idevelopment iat ithe iend iof ithe kindergarten iyear iwas 

predicted iby itheir iearly inumerical iabilities iat ithe istart iof ithe year. i 

 

In ithe isame iway, iNanu et al. (2018) iin itheir istudy iinvolving i74 i5-year-olds 

participated iin ia i7 iyear ifollow-up istudy, iin iwhich ithey iexplored iwhether iSFON 

measured iwith ivery ismall inumerosities iat i5 iyears iof iage ipredicts imathematical iskills 

and iknowledge, imath imotivation, iand ireading iin ififth igrade iat i11 iyears iof iage. 

Results ishow ithat ipreschool iSFON iis ia iunique ipredictor iof iarithmetic ifluency iand 

number iline iestimation ibut inot iof irational inumber iknowledge, imathematical 

achievement, imath imotivation, ior ireading. iThese iresults ihold ieven iafter itaking iinto 

account iage, iIQ, iworking imemory, idigit inaming, iand icardinality iskills. iPrevious 

findings iindicate ithat iSFON imeasured iacross isubitizing iand icounting iranges iis ia 

domain ispecific ipredictor iof imathematical iskills (Hannula-Sormunen et al., 2015). iThe 

current istudy iextends ithese ifindings iby idetermining ithat iSFON imeasured isolely iwith 

very ismall inumbers ipredicts iformal imathematical iskills i7 iyears ilater, ieven iafter 

controlling ifor iage, iearly icounting iskills, iIQ, iand iverbal iworking imemory. iThese 

results iunderline ithe iimportance iof ichildren’s iearly imathematical iexperiences ifor ithe 

development iof imathematical iskills iand isupport ithe iconclusions iof ithe idomain 

specificity iof ithe irelation ibetween iSFON itendency iand imathematical iskills. 

 

Outstandingly, ithe icontribution iof ichildren’s iearly inumerical iabilities ito iSFON 

development iwas istronger ithan ithe icontribution iof itheir iinitial iSFON itendency. iThese 

results ipresent iadditional isupport ifor ithe ibidirectional irelations ibetween iSFON iand 

early numerical iabilities i(Hannula & Lehtinen 2005). iThe ipresent ifindings igenerally 

replicate Hannula iand icolleagues’ ifindings i(Hannula & Lehtinen, 2005; Hannula et al., 

2010; Hannula–Sormunen, 2015; Hannula–Sormunen et al., 2015) and provideithe first 

empirical evidence on theimutualirelationibetween the acquisition iof iSFONiandiearly 

numerical abilities iin iEcuadorian ichildren. i 

 

 

CONCLUSIONS 

 

In ithe ipast iyears, inumerous iinternational istudies ihave irelated ichildren’s imathematical 

achievement ito ispecific iaspects iof itheir iearly inumerical icompetencies i(e.g., iDe Smedt 

et al., 2009; Geary, 2011; Hannula et al., 2010; Hannula et al., 2007; Hannula–Sormunen, 

2015; Hannula–Sormunen et al., 2015; Jordan et al., 2009; Mazzocco et al., 2011). 

Interestingly, iSFON iwas idemonstrated ito icontribute ito iboth ithe idevelopment iof 

children’s iearly inumerical iabilities iand itheir ilater ischool imathematical iachievement (as 

briefly idiscussed iabove). iAs ihas ibeen istated, isix iarticles iin ithis ipaper iclearly ishows 

that ithe iSFON iare irelated ito ichildren’s imathematics iskills iand idevelopment. iIn ithis 

part, iwe ihighlight itwo iimportant iissues icoming iout ifrom ithese istudy ias ian iimportant 



Jurnal Pendidikan Awal Kanak-kanak Kebangsaan, Vol.10 (1), 2021 (16-24) 

(ISSN 2289-3032 / eISSN 2550-178X) 

https://ejournal.upsi.edu.my/journal/JPAK  

23  

conclusion. I 

 

Firstly, iSFON iact ias ipredictor iin imathematics iperformance iin ifuture. iSeveral 

empirical istudies ihave ishown ithat ichildren iwho ihave ia ihigh iscore ion iSFON iwere 

predicted igetting ihigher iperformance iin imathematics.  In iother iwords, iSFON and iskills 

contribute ito ichildren's imathematics iskill iand iachievement iin ithe ifuture. iHowever, 

until i2016 there is no significant iresults ishows ithat ichildren iwho iget ilow iscore ion 

SFON itheir iachievement iin imathematics ialso ilower. iIn iother wordsichildreniscore 

lower iin imathematics iwould ihave idifficulties iin imathematics ilater. Conversely, there is 

one iresearch iquiet irelated iwith ithis iissue ibut iin ithat iresearch ithey iused istudent with 

developmental idyscalculia i(DD) ias ia isample i(Kucian et al., 2012). Even isome 

researchers ibelieve ithat ichildren iwith iproblem iin ilearning isuch ias idyscalculia ithe 

same ias ithe iterm imathematics idifficulties, ibut iin ithis istudy iit iis itwo idifferent ithings.  

 

Secondly, ichild ieveryday isituation ior idaily iroutine iinfluence ihow ichildren’s 

self-initiated ipractice iwith imathematicsiskills.iIn this icase we can isay ithat enhancement 

of iSFON ican ibe icarried iout iwith ia ipositive iimpact ion ithe ienvironment of ichildren in 

ikindergartens ior inurseries. 

 

As ia iconclusion iSFON iis ione iof ithe iimportant iskills ithat ieveryone i ihave ito 

master i ibefore ithat ilearn ithe iformal imathematics iin ischools. iChildren ias iyoung ias 

possible ishould ibe igiven ia ipositive ienvironment iof ithe inumbers iso ithat ithey ibetter in 

SFON. iAll ithese iresearch ihas ished ilight ion iSFON ias ia ikey ifactor ifor iexplaining 

young ichildren’s iearly imathematical icompetencies. iBesides, ithese iskills iin iSFON were 

predictively irelated ito imathematical iperformance iduring ithe ifirst iyears iof iformal 

schooling iand iat ithe iend iof iprimary ischool. 
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