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Development of Game application for improve language, memory, and
mathematics skills in children with Down Syndrome
Ampha Pumpho
March 2022

Background: Down syndrome (DS) is associated with significant delays and difficulties
in verbal short-term memory development, language, and speech. Also, most children
with DS experience difficulty with mathematics. To improve mathematic skills, Thai
language skills, and memory, recent research has developed the mobile game
application that allow easy interaction with the users.

Objective: The purpose of this study was to evaluate the effectiveness of game
application training for mathematic, Thai language, and memory outcomes in children
with DS.

Methods: A total of 36 children with DS in the training group. The mean age of the
participants was 14.39 + 2.86. The training with mobile game application consisted of
20-min game activities of words and sentence, numbers and arithmetic tasks (addition,
subtraction, multiple, and division), and visual spatial working memory tasks for 15
weeks (2 times/week). The mathematic testing, Thai language testing, and memory
testing scores were assessed at before and after training. Wilcoxon signed-rank test was
used for analyze the data.

Results: The results showed that the mathematic testing scores, Thai language testing
scores, and memory testing scores were significant improved.

Conclusion: The mobile game application used in this study is capable of improve

mathematic skills, Thai language skills, and memory in children with DS.
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Abstract

Background: Down syndrome (DS) is associated with significant delays and difficulties
in verbal short-term memory development, language, and speech. Also, most children
with DS experience difficulty with mathematics. To improve mathematic skills, Thai
language skills, and memory, recent research has developed the mobile game
application that allow easy interaction with the users.

Objective: The purpose of this study was to evaluate the effectiveness of game
application training for mathematic, Thai language, and memory outcomes in children
with DS.

Methods: A total of 36 children with DS in the training group. The mean age of the
participants was 14.39 + 2.86. The training with mobile game application consisted of
20-min game activities of words and sentence, numbers and arithmetic tasks (addition,
subtraction, multiple, and division), and visual spatial working memory tasks for 15
weeks (2 times/week). The mathematic testing, Thai language testing, and memory
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testing scores were assessed at before and after training. Wilcoxon signed-rank test was
used for analyze the data.

Results: The results showed that the mathematic testing scores, Thai language testing
scores, and memory testing scores were significant improved.

Conclusion: The mobile game application used in this study is capable of improve
mathematic skills, Thai language skills, and memory in children with DS.

Keywords: Mathematic, Language, Memory, Down Syndrome, Application
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Demographic Variables Training group (N = 36)
91¢ @) (mean =+ SD) 14.39 + 2.86
LA (V18/9EY9) 20/16

1INN1TILATIENHATRYAN1N1TIT LAeNITNAABUNITNITEALT Y AR8ad A
Shapiro-Wilk’s test Wui1n13n5¥18Avestoyaliuni F9ldadia Wilcoxon signed-rank

test TUNISNAZBUAINULANANNDULALUAINISHN

nnslEatf Wilcoxon signed-rank test Tun1snageauAINULANANNDOULAZ WS
msiin wuiunguitldsumsiindeinuuenndiaduduna 15 &ai danuwansisedad
HoAAY TENINAZUUUADUNTRNLAZ NS INITENTDIATLUUNAFDUALAAIERNT NW1INY Lag

A1431 (p < 0.001 TunNN15NAFDU) AILAAILLUATTIN 2

M1597 2 ASKULLUUNYAZOUNNAEIAAIERT NMwtng wazA1udn Tunquinlasunisiineae

LeNNALATY
Training group (n = 36)
Variable
Pre Post
Mathematic (total score = 14) 2(1,2) 3 (2,5)%
Thai language (total score = 11) 2 (0.25,3) 3(2,6)%
Memory (total score = 5) 0(0,1) 1(0,2)

Data expressed in median (IQR). * = significant different within group
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Demographic Variables Training group (N = 36)
914 ¥) (mean + SD) 14.39 + 2.86
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HodAY TENINAZUUUADUNITRNLAZ NS INITENTDIALLUUNAFDUALAAIERNT N1WINg Lag
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Training group (n = 36)
Variable
Pre Post
Mathematic (total score = 14) 2(1,2) 3 (2,5)%
Thai language (total score = 11) 2 (0.25,3) 3 (2,6)*
Memory (total score = 5) 0(0,1) 1(0,2)*

Data expressed in median (IQR). * = significant different within group
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Better Dual-Timed Up and Go Cognitive Task to Be Used in Patients With Stroke
Characterized by Subtraction Operation Difficulties. Front Neurol, 2020. Doi:
https://doi.ore/10.3389/fneur.2020.00262
BI85

o - uwana (nwlne) weieswgde Tadn

Lavddayansunu A63-1-(2)-007 | (w1l 88]

WUy Anda. ME-003



[0 1A39M15 M3ITGUAZNALUNNLONNAAFUINOINLAINEINTDATUMSTOU] N1B1 LAz

o o [ < J Ia
ﬂ’NﬂJﬁﬂﬁﬂ’i‘i‘ULﬂﬂﬂ’sjiJﬂTJuG]ﬂ.lIﬂiiJ]

¥ - umana (Mw18snqw) Mr Seatachai Jaihuek

nungauUnIUTEdfUTErIvy 3570100591272

Auadagtu e1sduss I Ine desvigesse

driniveennunesuazmaluladansaumne

UM INGNRB TV DL E58

aonuiifnstevineaunsdmg 053-776000

nungaulnsdnidefo 086-277-0780

Email: seatachai@gmail.com

UszIan1sAnm

Ui%ﬂﬂﬂﬁ&ﬁﬁli%%ﬂ%ﬂ/ﬂ%ﬂ@ﬂ, AUIvT19DEnNTang Inendewmedadesse U
U W.A. 2543

U393, a1v1n1sfnen WsknsuivineuiiamesAnw anduswdgaie U
U n.A. 2545

YSauln, avivnnaluladdumesidnuazansauma umnIneaeuiseis nen
el UTIRU el 2547

Uingaynen avivimaluladansauma uniingrdoaiuny Yiau wa. 2561

auTInMsATmLtugRey ainsiessiteyauasmsdaviiiesdoya

(Data analysis and data mining branch)

USZAUNTUMLNEUDINUNISUSUITINUIFONI UL AU TENA

Yeuuszaune | aanue S80S

1%.61 H33dY N19YTUINITHAENITRRNRUUA BUSEAF U UT L BN"S

YIOUNYNTIASIATIA LIDITHIAY FIMIALTEI51

1%.61 TEeHELE! MsafaLazmUsEans nmndosnsaadug i liasumuan
Hsdensonunutrenziiou lneldinalinnisuszinanasnie
AN Image processing.nSEl@N®1 UIMTAI1TANTLE N B4
ccrv - uldlunistesiunazang Ui e 0.18l04 3.

=l
bUENTNY

1%.61 H397Y N13YINNISlURiiul ennelesuau Jamiadesse g

USLU1AUD T YUA TUNITY 8967 87 LUSIUEDY LAY

o

[raviidaya$unu A63-1-2)-007 | w1l 89]

WUy Anda. ME-003



[0 1A39M15 M3ITGUAZNALUNNLONNAAFUINOINLAINEINTDATUMSTOU] N1B1 LAz

o o [ < J Ia
ﬂ’NﬂJﬁﬂﬁﬂ’i‘i‘ULﬂﬂﬂ’sjiJﬂTJuG]SLlIﬂiiJ]

Ysuuszuney

GRRYH

318N

waluladansawine Augmented Reality AR Ll 959015

= o O A
Liﬂug LLUUENEU

1%.61

nsmukeUiatuuwUnsalluue medemalulagnaiu
AMUASNET oY TunsUEUe N NLELBUAS IR UTIUED U
DATYILAY 2.LT89978 1 LNBTIYALASUAIUNITVIDWNLIVDY

YUY

19.61

AINAIUILUUIIAD9ENTAUNALUTIUED I ULAZ AN
IS a = !
NLETDUTI 360 99F : nsElANE wraslusiaaarulun

DUNDLVYILEY JINIALTEIIE

an1uuv 61

NI
Y

N1SWAIUNTZUUASAUMALLI U DN15US M SaUU Tz
NATBNIAAN 1A TUITELALRRILY UNINEIRET1VAY)

a5

an1uuv 61

NI
Y

v a ¥ 6" [1 4 v
n133an1si3eus eouladlneUszyndldndnnisnssau
“Wla wWile W dusulsaseueyuiauianatiuys

ANUAUILA I IALTEIIE

an1uu 62

nsuszuumelulagansaumavwduladinonisusmis

IANSIVUTZUIUNTIT VWM INGTYT1UA T8

an1uuY 62

U a ¥ L4 66 ¥ L%
sUkuumMsIanisiseuieeulail lnsuszgndldndnnasmss
a1 "l e W' WiedaaSunsseusndstu dmsu

lsaSguayuIauIaua (Uuyje) AN 84809 3.4989518

an1uuY 62

n1sdvaTUNAnAUYIYTUIMNAINAER LT UL BUY L
Houwmaluladfdneavesnguiaviagusud s Ui ugl
Uruguiagwiiln suasaiun gnnewgyndesie 39uin

=
LYY

1%9.62

LY

TN

o

3]

D

Audimalulagiadunssifesiunuaa duindnneuiunes
waginalulagdaisaumne Ysanis IT Center AU Smart
Healthcare, Smart Education, Smart Farmer, Smart

Community A8 LAsugRaRIvia Digital Economy tugnas

o

[tavuh

QYITUNU A63-1-(2)-007 ]

111 90]

WUy Anda. ME-003




[0 1A39M15 M3ITGUAZNALUNNLONNAAFUINOINLAINEINTDATUMSTOU] N1B1 LAz

o o [ < J Ia
ﬂ??hﬂWﬁWWilﬂﬂﬂﬂQMQWTH%UIﬂiu]

Ysuuszuney

GRRYH

318N

Y3015 Smart Service @nSTUUTLYIYU TUNUA 18 9160D

FIMINTI98 LDAMUTUAY 9IRS 98U

1%9.62

PN

1AINNSIVY

Audmaluladindunsefesfiumung dinineeuiimes
wazmaluladansauina Yysainis IT Center A1 Smart

Community @1%5uUsev1vulun Uy 18 91108 94nin

J J
v v

9978 WaANTUAY 119A9 S98U

3%.62

Audmalulagadunssifesiuiuaa ddndnneuiines
wazimalulagdansawne ysainis IT Center AU Smart
Fducation @193 UUSLB1TU TUN UN 18 §1LND FINIA

WWe9978 WaANNTUAY 119A9 S98U

3%.62

n1siwuslLuuAuduINIsinaluladiadunseiigsaum
wiea WngdinIvmeiivnesiazmaluladansaume yso
n1% IT Center A1e 1ATYNAAT9a Digital Economy tug

A15USNNS Smart Service @suUsEINvU TUNUT 18 81LND

' '
[ ]

FIMINTI98 DAL UAY TIAT S98U

o

[tavuh

QYITUNU A63-1-(2)-007 ]

W1 91]

WUy Anda. ME-003




& nnyd

nesWITeuariwufanisnszaeides Aanisinsyiml wazfanisinsauuwiay wWeUselewiansisas

(@In9U NENY.)



