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Purpose: This study aimed to identify the characteristics of early elementary school
children with reading difficulties and examine the relationship between decoding ability
and various reading-related factors, including visual perception, phonological processing,

language ability, attention, reading environment, and reading attitudes.

Methods: Participants were 37 first- and second-grade students: 21 with reading
difficulties and 16 with typical reading development. Participant selection was based on
the KOLRA and K-CTONI-2. Assessment tools included K-DTVP-3, a phonological
representation judgment task, KOLRA subtests, REVT, listening comprehension (KOLRA),
the Letter Cancellation Task (SNSB), and the Elementary Reading Attitude Scale (KICE,
2023). Data were analyzed using SPSS 22 with descriptive statistics, tests, and Pearson

correlation.

Results : Children with reading difficulties performed significantly lower than their typically
developing peers in visual perception, phonological processing, language ability, attention,
and reading attitudes. Decoding ability was positively correlated with phonological
memory, phonological awareness, expressive and receptive vocabulary, visual-motor
integration, reading self-efficacy, and risk environment (reverse calculation), and negatively
with rapid naming. Meaningful word decoding showed strong positive correlations with
phonological memory and awareness, vocabulary, rapid naming, visual-motor skills,
self-efficacy, and emotional reading value. Nonword decoding was also positively

associated with most of these factors, except emotional value.

Conclusions : Reading difficulties in early elementary students are linked to broad deficits
across cognitive, linguistic, and affective domains. Decoding ability is influenced by
multiple interrelated factors, indicating that intervention should adopt a multidimensional

and individualized approach to effectively support young readers with difficulties.
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Table 1. Participant’s information
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Note. RD=children with reading difficulties; TD=children with

typical reading development.
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Table 2. Group comparison of cognitive and reading factors between RD and TD children

Variable RD (2=21) TD (n=16) t J2)
VPI 93.19 (12.007) 102.31 (11.859) -2.302° .027
Visual perception VMI 92.10 (16.043) 103.94 (15.788) -2.240° .032
MRVP 93.76 (12.079) 99.75 (10.957) -1.554 .129
PR 80.88 ( 8.009) 82.84 ( 4.317) -.885 382
Phonological abilit PA 17.19 ( 7.146) 24.31 ( 4.527) -3.483" .001
gical ablity RAN 39.00 (11.201) 26.87 ( 6.576) 3.877" 000
PM 57.19 ( 7.620) 66.94 ( 4.479) -4.544™ .000
RV 78.81 (16.987) 94.88 (17.996) -2.778" .009
Language ability EV 77.00 (13.730) 98.56 (16.824) -4.294™ .000
LC 12.14 ( 2.632) 13.31 ( 2.798) -1.303 201
RT 25.05 ( 7.612) 24.31 ( 6.215) 314 755
Sustained attention
EC 0.76 ( 0.995) 0.25 ( 0.447) 1.911 .064
RSE 10.19 ( 5.519) 15.19 ( 5.588) -2.714 .010
Reading attitude
RVE 11.48 ( 4.468) 14.31 ( 4.909) -1.833 .075
) ) SE 35.43 (19.963) 34.81 (9.881) 187 853
Reading environment
RE 17.81 ( 5.776) 20.06 ( 3.924) -1.340 .189

Note. RD=children with reading difficulties; TD=children with

typical reading development; VPI=visual perception (overall);

VMI=visual-motor integration; MRVP=motor-reduced visual perception; PR=phonological representation; PA=phonological awareness;

RAN=rapid automatized naming;

PM=phonological memory; RV=receptive vocabulary; EV=expressive vocabulary; LC=listening

comprehension; RT=response time; EC=error count; RSE=reading self-efficacy; RVE=reading value & emotion: SE=supportive environment;

RE=risk environment.
"p(.05, "p<.01, T p{.001
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Note. RD=children with reading difficulties; TD=children with
typical reading development; VPI=visual perception (overall);
VMlI=visual-motor  integration; MRVP=motor-reduced visual
perception; PR=phonological representation; PA=phonological
awareness; RAN=rapid automatized naming: PM=phonological
memory; RV=receptive vocabulary; EV=expressive vocabulary;
LC=listening comprehension; RT=response time; EC=error count;
RSE=reading self-efficacy;: RVE=reading value & emotion;
SE=supportive environment; RE=risk environment.
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Figure 2. Group comparison of cognitive

and reading factors between RD and TD children
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Table 3. The Correlations between decoding ability and overall reading-related factors

DEC VPI VMI MRVP PR PA° RAN PM

RV EV LC RT EC RSE  RVE SE RE

DEC
VPI 319

VML 3720 8617
MRVP .177 878" 517"

PR 247 039 .099 -.034
PA 7497 018 034 -019 315
RAN -518" -302 -275 -252 .055 -.408

PM 7307 144 243 -011 5467 7657 -.351

RV 5557 038 .039 .020 383 5807 -.349° .611"
-025 389 .4627-390" 583"

EV 5937 090 .178

LC 211 -188 -.143 -179 343" .100 -.119  .329°
RT 033 -135 -288 042 -252 .005 .163 -.110
EC  -113 -278 -226 -272 -119 022 342" -.042
RSE 420" .329° 409 .136 .156 312 -279 436"
RVE 316 .185 228 .074 .035 215 -.143 267

SE 034 237 180 220 .145 .040 .000 .203
RE 331" -.043 -.011 -059 344" .323

-071 4417 473" 320 145 082 .151 .131

763"

5107 5937

-055 -210 -.115

-007 -143 -.073 555"

235 301 .008 -.320 -.105

288 248 -.021 -305 -.131  .640”

042 -076 -214 -130 .030 4417 632"

-.005  .201

Note. DEC=decoding ability; VPI=visual perception (overall); VMI=visual-motor integration; MRVP=motor-reduced visual perception;
PR=phonological representation; PA=phonological awareness; RAN=rapid automatized naming: PM=phonological memory: RV=receptive
vocabulary; EV=expressive vocabulary; LC=listening comprehension; RT=response time; EC=error count; RSE=reading self-efficacy;
RVE=reading value & emotion; SE=supportive environment; RE=risk environment.
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B4 AAstlod, 1 A= Table 400 AAISHATH.
A3} o= ok FLE oA, onitole} whet

Table 4. Correlations between subdomains of decoding and subdomains of reading-related skills

MW NW CW IW EHC CD FGP VI FC PA RAN PM RV EV LC RT EC RSE RVE SE RE
MW
NW .900™
CwW .861™ .919™
W 933" 893" 713"
EHC .148 .186 .141  .177
CD .524™ 5127 443" 535 619™
FGP 234 307 267 252 355 392
VI 034 .075 065 .043 409" 397" 218
FC .043 140 .175 .015 480" 312 .297 .261
PR 253 229 171 278 086 267 -.014  .054-.078
PA 6927 763" 7607 6357 -173 222 .146 -.082 .010 .315
RAN-.558" -.457" -.412° -.538" -214 -385 -366 -.147 -.073 .055 -.408
PM 706" 716" 668" .683" .025 390" .166 .017-101 546" .765" -351
RV 569" 517" 431" 586" -059 328" .166 -.001 .020 .383° .580" -.349" 6117
EV 607" 5537 405 6767 .033 5197 .154 .093-.093 389 462" -390° .583".763"
LC 227 .187 126 257 -158 122 .138 .018-330" .343° .100 -119 .329° .5107 .593"
RT 048 .018 .067 -.001 -258 -322 -044 .065-014 -252 .005 .163 -.110 -.055 -.210 -.115
EC -118 -103 .018 -213 ~-.184 -322 -152 -265 -.071 -119 .022 342 -.042 -.007 -.143 -.073 .555"
RSE 401" 417" 389 3900 269 4777 301 -071 327" .156 312 -279 436" .235 .301 .008-.320 -.105
RVE 3527 269 210 364 .039 363" .174 -.152 201 .043 216 -.141 269 .283 .246-.022 -303 -.129 .G44™
SE  .068 -006 .011 .041 .038 .176 .128 -.020 .236 .143 .037  .006 .199 .036 -.076 -.215 -.133 .034 .436" .630”
RE 320 325 259 348" -.117 040 .018 -.254 -014 344" 323 -.071 441" 473" 320 .145 .082 .151.131 -.010 .196
Note. MW=meaningful words; NW=nonmeaningful words; CW=congruent words: IW=incongruent words; EHC=eye-hand coordination;

CD=copy drawing; FGP=figure-ground perception; VI=visual

PA=phonological awareness;

integration;
RAN=rapid automatized naming; PM=phonological

FC=form constancy; PR=phonological representation;
memory; RV=receptive vocabulary; EV=expressive

vocabulary; LC=listening comprehension: RT=response time; EC=error count; RSE=reading self-efficacy; RVE=reading value & emotion;

SE=supportive environment; RE=risk environment.
"7K.05, "pC.01, T pC001
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12)71(;=.524, p<.001), Fougtoiet weh1e]7](=.512, p<.01)
Afololl Rojgt A AEAE Uetstth E3F, X dol(=.443,
pC01) E EUAHO(=.535, p<.001)2t w2t1E]7] AfojolAE
FoJulgt A4 Aol gRI=|qlch

- UEn #HEE HesoMe guidolet 2114
(=692, p<.001), 9Hgolet S-2719(=.706, p<.001) Tl
B2 A Aol Uiy, HE olgdivieke BH AT
(=-.558, pC001)= HGit}h. Foujgo] Al S2904](=.763,
p.001), €2719(;=.716, p{.00D)TH= BA TS, HIE olEr)

7(=-.457, p(.0D= F4 g Btk Aa-34 93] oF

=

rlr

Z1RoME, GAEol s S2UA(=760, p<001), E271Y
(=668, p(00D)F RFofFt H2] e Hylon, HE ol

(1=-.412, pC05)%k= F4 A3e Vet EY9Ado] IA] &
2R14)(=.635, pC.001), S2719(r=.683, p<.001)T= B4 A
g, HRE o]E7](r=-.538, p(.001)2= F& A Hck
Qolse} o o] 99 7 IAE HmE A3l 9u|tho]
£ 78013)(:=.569, p(.001), EAF(=.607, p<.001)2 It
A4 AARe Btk Foudo]l 9A] £8013(=.517, p(01),
HFHOIF(=.553, pC001)<t B AABAE Uetich AFb-S4
UA| ofFof met, FAHol= =801F(=.431, p<.01), HFOIF
(1=.405, p<05)}, EYAHol= +8013(=.586, pC001), ®&

o1%(=.676, p(00N)S} 717k AH RBBALS Bt
Aszoleste] AR AoE, =9 ] X 9 9

& et A&F AIZF B 2F 4 Zolle foviet
EFLEA] QR3kTH(p>.05).

A7E= gQlute] AHelME, Qfuidol7t 71Esd (=401,
pK05), 717 - M (=352, pC05)2 A Agde How,
Fojudols 71 asa (=417, pC05)T 3 FHEAT det
Wk AAR0I(=.389, pC.05), ELADI(=.390, p<.05) EI
7lEsd Rovst B4 e HioH, EdAdols ol
7 - A (=364, pC05)2e HHoE AHEH] U

et R, Q7| ae] Altelde E9Adeier o7l A9
73 ol Fojuih FA AT Yebgth(=.348, p<.05).
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