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Executive Functions in Children With Dyslexia
and Poor Reading Comprehension

Hyojin Yoon'"
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Purpose : This study aimed to investigate the executive functions of children with dyslexia
and poor comprehension and to examine the relationship between reading comprehension
and executive functions, including working memory, inhibition, cognitive flexibility, and
planning.

Methods: The participants included 15 children with dyslexia, 15 children with poor
comprehension, and 17 typically developing children in grades 3 to 6, all of whom scored at
or above 80 on the nonverbal intelligence test. Executive functions-working memory,
inhibition, cognitive flexibility, and planning-were assessed. Data were analyzed using
one-way ANOVA and Pearson correlation.

Results: Significant group differences in executive functions were found between the
groups. Specifically, in working memory, all three groups showed significant differences,
with children with dyslexia performing the worst, followed by children with poor
comprehension, and typical developing children performing the best. For inhibition,
cognitive flexibility, and planning, there were significant differences between the two
reading difficulty groups and the typically developing children, but no significant
difference between the dyslexia and poor comprehension groups. Additionally, correlations
were found between working memory, planning and reading comprehension in the two
reading difficulty groups. For typically developing children, reading comprehension was
related to working memory and cognitive flexibility.

Conclusions : These findings suggest that children with dyslexia and poor comprehension
experience broad deficits in executive functions. In particular, children with dyslexia
performed worse than those with poor comprehension. The deficits in executive functions
observed in both groups of children with reading difficulty likely hinder their ability to
effectively comprehend text, as these executive functions are critical for organizing,
retaining, and manipulating information during the reading process.
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StH(Baddeley et al., 2011).

AP 52 A Aaret f5s 2Askal RHEAFACL
< EH8k= AAAE FAgolthDiamond, 2013). o= T A
o] oflg} oy 319 Qloz TAH ESHHQl AXAE 7&
2, 7} 9212 ZYHo|HA FA AR & TAE 7RIt
(Diamond, 2002; Zelazo & Carson, 2012). ¥EF¥og A7
5% ek I 892 Fd71%(working memory), %A
(inhibition), UAZA A4 (cognitive flexiability)o]H(Miyake
et al., 2000), A8 (planning)®} FE(reasoning)o|L} ©J3] 2y
E|¥(comprehension monitoring)= %83t 43750z 75
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Garon et al., 2008; Kapa et al., 2017).
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al., 2021).

Y7197} AAl= Bl o] A7|Ql foplol &35,
7)o G4 UgZ Hol= BH, IAH {4 Ag
BH7] Edsto] HAaA7E 7‘]7_4 BRAZIHA] A&How U
ItHDiamond, 2013). ol2igt AR715E5 47| 3t A719
719 22 gl E5A ?lx]xiﬂ 712 EEthlee &
Jung, 2018; Nouwens et al., 2021).

Flolsl= dofsls, o7l T Folsde ko= e
o]—X]‘:‘]' T Q=2 AWl TR F8% g gty Az
Slal QIcHCutting et al.,, 2009; Ju & Choi, 2015; Sesma et al.,
2009; Spencer et al., 2020). @J7[oJ3f= ©w<ed] of3le} EAR9
QuiE ofdffskz AZ Hol o7l £ 1ol &Y A
Bolel AAAR] o] ®FE Mtk BT 3’117‘40131' o] I
BollAl =AHe] wigRAl, 719l &R 57 & HdRt 840

BEJolof 51, o]F Y5l A5l ATo| e S O}E]'.
F43-53F Edl(construction-integration model, Kintsch,
1988} g7lolsll & AWsks F8 ol F SUE, ¢l
7ol A A7)0l A AESH=AE oldfohkz ©l 8%
2 ATtk o] HAZ 7|TEY 7 dAA ARP7sY
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St XA T A oJE&3HButterfuss & Kendeou,
2018). °I E““Oﬂ O2d, 54 ol 242 a1 9
£ R T ol FHol] dIE 9u #AE FASHok
gtk o] AN HiFAAY] AMT B, MER FHI A
&3 ro|E, b Ag7]50l
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1 g,

7 gyl o
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S /A ]‘ FA5HA] gAY w0l 2 A4 _}‘q'o]'L
o Z FS- 5P (Harnishfeger & Borklund 1994;
Kendeou et al., 2016), &3], 7199 IFo] F#A
Baddeley(1986)2] 4719 mdo] mEw 27|92 FUH
OHH(central executive), &2 FI(phonological loop), A7t
T AAAHE(visuospatial sktchpad), OTAE ¥WH(episodic
bufferZ AL 1% 22 FI9 ZAHF77F Yrlolsf
o 593 %S v|WrHButterfuss & Kendeou, 2018;
Savage et al., 2007). 3YHIFE Fog 247 JEAYE
=i -vJJO] AR ¥ F27F EYOIAE 22 R
of AdH AE F ELasAY Wiyt He RS AP
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2009; Sesma et al., 2009).
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(Korean Comprehensive Test of Nonverbal Intelligence-2:
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S ZHARIA #EHS 85 olskl ol o® AFsiGith ¢l
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TofsiEat gi71ols] HAF BTl #EEHS 90 oldRl ofso®
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et ARS flof AR8eE 71 AAks g=ro] 9713 AKKorean
Language-Based Reading Assessment: KOLRA, Pae et al.,
2015)9] ©ofslix AL gi71ols) AAteltt. KOLRAS] Tojsi=
A= oFsolAl g7t Sle 258 doiet g7t gl 258 &
o}E Aot Bt 5T 5= A=AE ST F 80719
254 dojoln, At SAVE AAok= o7t 4070, ELAS
= ©oi7t 40712 =] Sith. KOLRAS ¢7lofs] FAR=
1~8719] o g o]Folzl S& Y ¥zt Sold At of
3, EHFEHL, HEA 52 2= I ot

710182t A7l 7ol BAYS AHET] A3t ¢7ols) A
A= 7|z AAHKorean Institute for Special Education-
Basic Academic Achievement Test: KISE-BAAT, Park et
al., 2008)9] B = ol AAE ARESIGIT. B2 2 ol HAt
= A2 olop] H3e A% HIlE d1 AKEA FEY 22 A
H 27], 34 W8 7] Sl izt Aol A dEa 334
AR dgots JAR FAEUT. F 30719 E3o] ZEjtE-o]
Atk
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Al A9 ofsol thgt FAIAQ HE= Table 191 AAISIS
o 4 Hdold Asolie dEST H710lsRAl ofso] dxt
ofsiTt BAXHCE [OofolA R p(.001), F 71"} ot
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Zol7k Qilom ARFEA AW Wd=5F ofsdt ¢7]olsiRAl ofF
(p€.001), F=F oFsat Uut oba(p.001) ZHoll Zo|7} UL
o, H7lolsRA o Uht ofF Zlele BAFCE ROtk %
o7k UehtA] okt e A8 913k KOLRAS ¢7]ols 4
As 55 ofsolAE W& AAISH] U971 wiZol $i71olshE
7l ofsa}t gyt ofs 7k Ajolgt AHE Ayl FAHOE [Folgt
Zfol7h e AoZ YERHTHp(.001). HHAECR A HuolA &
BX 0= AAJRE KISE-BAATY ¢l7lolsf A4= Al At 7t Ao]
7h Qi ARRA Aar £ o7Pdel e gyl ofsET 4
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Table 1. Participant’s characteristics

DD PC TD

MDD  MSD MDD a
K-CTONI-2* (9748563) (97§£10) (112§.7553) 25 318~
KOLRA WD* (26076677) (969329(; (1 %%% 41.482”
KOLRA RC* (7;8677) (10691%6) 174477
EICSbE—BAAT ( 45, 90(())) ( 36580(; (2345457) 115.627"

Note. K-CTONI-2=Korean version of Comprehensive Test of
Nonverbal Intelligence-second edition (Park, 2014);
KOLRA=Korean Language-based Reading Assessment (Pae et al.,
2015): KISE-BAAT=Korean Institute for Speical Education-Basic
Academic Achievement Test (Park et al, 2008); WD=word
decoding; RC=reading comprehension; DD=children with
developmental dyslexia: PC=poor comprehender; TD=typically
developing children.

*Values are presented as standard score. ®Values are presented
as raw score.
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e = Ae(0~327)2 E45H9.
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upA g2 A2 stco] & IA(tower of Hanoi, Bishop
et al, 2001; Krikorian et al., 19945 AR&sto] BH76Lt,
A Hojse AT 5UstA Ashof sha, evkE: XY
& e 3o A hEojok gty I¥7] wiiEo] vk 23
o]7] A ofgA AU AYA Agsfor et £ & 2819 7
37F oA, FeRES HQl SR Aottt ol 34(3~9
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138, &714 Zohd 0do2 Adeitt. g £3Hols 39 @ F
HO 7|30l A BF QWS HY AL HARE Sy, Aut
< HQl 1 o]F Slgo)A 299 713 BE JF5HH 53
F7tE Fojolgitt. 34 ol oA F WY 73] 2R 2
WSS HYs 284S Fofsisith. oA A Al wet
£4(2~9.54) 08 EA51A)
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2 dFe gy AL (nstitutional Review
Board: IRB)ZHE ARASeE ¥ & AAFHTHNo. 2023-5-
1-12). B5Ae} o}z & AHoRE ¥ o AAE 7P
SHlch AANE AARES} ofso] 283 FtolA AR AAIst
FoH, ofz9 F, AdojAgH, uo] &It I+ FolA olF
ot & AAF 2QAIES OF 1AZHIA 1417 308 A=

A R AL g HARID Bl sHAY, dojsiEat
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2 Aminglth AW AUl oA, AAF f94, A2
SES Wit B A4t AR Adskn A9719, o4
AAH AN Lit olBo] 4 wgtom, glolRa, 1
3 UES $o2 Uehith AYE dit o}, UES ofF, 9

7lolaisa of% %0 UekgthTable 2).

GEZ ok 297 B 11.67(50=2.22), A7lolsh
A o5 15.87(5D=4.32), Lt ok5e 23.47(sD=4.59)% U}
Efdth Ol oA Beo] ResE WUt Btk UEE off
2 38.93(SD=6.35), Y7IelaRA ok 37.80(S0=5.60), Uit
OFES 15.88(SD=479% UEhdth AAH e BUS
o 47 QEgol] whEo] AXH feiy Seo] Be4E A
7b B UEZ ol5Y AXd fdd WES 1847
(8D=12.85), 97108154l b5 15.27(SD=8.50), Uxt oF5-&
7.00(80=4.92)2 Vebeh, whERo R shio] B TS A48
of 2% AN WEZ ofEe) WRS 7.43(5D=134), Y7le]
SR OF5L 6.73(SD=1.45), Uk o5 8.68(SD=1.17)% 1
el

Table 2. Descriptive statistics of executive function scores
across three groups

DD PC TD
M (SD) M (SD) M (SD)
Working memory ~ 11.67 ( 2.22)  15.87 ( 4.32) 23.47 ( 4.55)

Kinhibition 38.93 (6.35) 37.80 (5.60) 15.88 ( 4.75)
Cogmtive flexibility 18.47 (12.85)  15.27 ( 8.50)  7.00 ( 4.92)
Planning 7.43 (11.34) 6.73 (145 8.8 ( 1.17)

Note. DD=children with developmental dyslexia; PC=poor
comprehender; TD=typically developing children.

2. M &Y 2t dtIIs XIO0|

Al A 2ol Ag7)se] £3go] tEXE AmEr] 99
dael EAHEAM(one-way ANOVA)E AASHGlon, Ax:=

Table 39l AAI5H3t.

ZAA71A(7=38.279,  pC.001,  7%=.635),  AAI(7=88.433,
<001, 72=.801), AIAE GAH(/=6.711, pC.01, 7°=.234), A
B(/=8.056, p<.001, 7°=.292)9] RE AF7|5olA Hd 2t &
oJ3t ol7} Q= Ao vpEhyth Scheffe ARSEA Al 2]
719 GUsH Al A 7 BE BAFOR {5 o]t 9)
Aot d=F obsol £¥Eo] JP wgkon, HEZ ofst 9]
oA oFE(p(.05), &AL 97joJsiRAl obs¥ Uut o
(p<.001) 7l Aol7} ATt oA, AAH §A4, AL F 9
71%g0) obg Hgtl Uut opEF il BAF Afol7t YA
E% ofsdt 97jolsiRal opE Zlol: Alo|7h UERIA] it
AR F=Z ofEa} dut o}5(<.001), Y7lolsiRAl ofsH U
HE oFE(p(.001) 02 vrERgoH, Qx|d fAXNL =S ofEdt
Aut oFE(p(.01), A7IOIEIEA obEF} Uk oFE(p(.05)°0F Ut
ERdth. AZe HEZS obgd Gl oF5(p(.05), 97lelsiRAl of
B dub obE(p(.001) 7l BAKCE Fogt Aot Q=
Aog Uehgt,



Table 3. One-way ANOVA of executive functions among three
groups

SS df F 7
WM 1154.102 2 38.279" 635
Inhibition ~ 5495.327 2 88.433" 801
CF 1133.163 2 6.711" 234
Planning 31.216 2 9.056" 292

Note. WM=working memory: CF=cognitive flexibility.
“p<.01, T pK.001

3. ¢710/5H9} 2} HAW|S 2t A

A olg 2 ME YelAl ol 2 s )
AR Tt BAL Table 4o A3l

A ob5e o Ylelslet 7 AAls 7o) AT
2, Ylole A 2
BT G ACR Uehgth 74 WEE AR BHS @

2 AL(=515, p(05)F SAXCE fFolRt WA AU &7
oAl ofs HeolMe d7lelsit 24719(=.652, pC01)
AL(=.570, p<.05)2 FHEAZE ATt Lut ok oA
A710187F 247191(=.715, p<05) B AAF FAH(=.593,
P05 FAHCE FOfRt WATE Yebd

(=

Table 4. Correlations between executive functions and reading
comprehension for each group

WM Inhibition CF Planning
All
RC 8507 -.859" -.426" 598"
DD
RC 591" -.425 -.368 515"
PC
RC 6527 -.353 -.273 570
TD
RC 715" -.477 -.593" 369

Note.  RC=reading  comprehension;  DD=children = with
developmental dyslexia; PC=poor comprehender; TD=typically
developing  children; WM=working memory; CF=cognitive
flexibility.

"p(.05, "pC.01, " p<.001
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