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The Effect of a Case Marker Intervention Study
on Case Marker Expression and Spoken Length in Preschool-Age Children
with Specific Language Impairment by Using IoT Smartphone Applications
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Purpose: The purpose of this study was to determine the effect of case marker
intervention on the case marker expression accuracy if preschoolers with specific
language impairment by using lot smartphone applications. Methods: This study
applied a multi probe design across subjects to three preschool-age children with SLI
and conducted on intervention of case-marker expression. The case marker
intervention program was provided through an IoT Smartphone application. Results:
The intervention results showed that all three preschool children with SLI improved
the accuracy of case marker expression, and the stimuli generalization effect was
also shown in untrained stimuli. The effect was also maintained for four weeks after
the intervention. All study participants showed increased length of utterance by
MLU-m after the intervention. Conclusions: The intervention using Malnori classroom,
an JoT Smartphone application, has been shown to be effective in improving the
accuracy of case marker expressions and the length of utterance for children with
specific language disorders. The possibility of using media such as smartphones as

language therapy tools was also shown.
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AOX| 2 HA(H28F H4S)

.M B

dojdde]  oEEE  Hol= 1ol &oll(Specific
Language Impairment; SLI) oF552 Ldl olFEECh A4
Q1 o] 5o AAE EIh I FoA TEHYU SHAA
AA7E FESAH Eo] THIHA &5 o#EE AR
tHBishop, 1994; Lenard, 1998; Rice & Oetting, 1993). &
Hgas U8olEr HE7lsol Isir] wEo] olgSol
oj#le olEEoA EHFHA S5 oL FHY FHb
tHJjung & Bea, 2010).

ol R} oulE FHoE EHEPHAUF Hie g
Hoom oo o3t FEAGHUTE EHFHAS Aoz
Wgol7t £935] HEE= Zo] EAoltHLee, 2005). ¥hHgo]
o] ZHFHR0l= RAL ofw], HXofzto] Qirf o] FolA %
Ak obE9] WnlZolrh ZojA 1 W|EATE EXSESE F
83 I sk, &5 Aol Bol A2 Ak FAXRA
o] HE52 TEEAT 9uEHd] "AHY 84o|tHJeong &
Hwang, 2007 Kwon & Jeong, 2000). 8% ols=2 AZA}
FE52 54 ojde] RE &@o| olFoAH =Fwith A9
Aol Zm AT ARAY] &d &9 FACZ=°17h,
A 2ZA(-ol), SEA(-2k ), AAA (oA, E44(-£,95),
TTA-Eeo®  Uedtlee, 2000; Lee, 1985 Jo,
1982).
dedolgol ol A HErY] AMEoA T2 Qo] ¢
o dubotsEol HE /S © w@ol Holm(Park, 2002)
QojAHe] Urlopsso HIs) FAF AR HAA
2 HQItKLee, 2001). EFF AxAF HZ HWolYS o
FAL ERAZAL] Blste] RAFAZRAR] ARGOlA AT
o ZA%E Holi, RAARAMIAE= RARE YAk

HOltKHwang, 2003). 3t 7|50] 9 EHIPH
A5 HIHs] gl @Afoz ol gukdoz e HAy

o,
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lo
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BTl
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(Rondal et al., 1987) °olF Il&sto] Telolol ofsE
oA AxAL SA= v Fa5)th
dedololl ofsE9 A ARE A Hest] ZH3
A HHo| diet AN S dedodol ofs=9 2
ZAF B39 589 IFE FUKSmith-Lock et al., 2013;
Washington et al., 2011). ©<eQlojgdo] ofsE5L diijoz
AHA S &% EHTHL 2 SAE F8si6ly, 1
A} 2 o] S9u|eHA FAFE o™ (Washington et al.,
THEEHL0] gt "AEHQd A=, ALF, HH
2 o] delofdol ofss9 W AN 5EE P
et &390 Aoz HIEI QItKSmith-Lock et al,
2013). E3 ZHFEHA0] gt AHEQd S ARAF ®2E
89 PN oflet BAFEHL FolY FTll: JIpt
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9 M¥A
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P AIAIZA
9 O tiie] ARl 2 AHE BHRE 8] dofdgigol
OlZER FE o|F9l1(Ha, 2009; Jeong, 2007; Kim, 2011;
Tae, 2014) eH%7] dedolyo ofsE5S HiHeE o
FAE A8et Av= W AgHHoltiPark & Lee, 2009).
7] XA 2 A ol WHoER AojFAE FE
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T 78S W= A8t J¥e o8t =HUA Feol 4
A AT 8 olslel SA] dFe mIRer(eong,

2007), A¥ O¥ 7= 9 BA =g &89 Qojgdo] &
g7] Aworse AxAb olsid ¥ EEYS FAFTHHa,
2009). EZH AFAol olsEs WHCR FIH Y] €
o] RA} A&t AMES T7HIFTHTae, 2014).

ole} Zo| AzxA BHFHA FA AT AvE Zd
A HHes Id 32 A 7lEY 22 XS AR W
Hol F2 ALEHJTHGu, 2009; Ha, 2009; Jeong, 2007;
Kim, 2011; Tae, 2014). o]=|gt ABAI FA W oA
ofgolE BIESl AN, AFFNE FEHIRE Aol
Bo olsE9 THTHA AR g FAPIeH mat
e AloE HIEHJIAT, AZ¥Gdfols E FHSEEY
At =9 SgEe 2 g2 g9 vEEEE UoE S
ofs=olA EEaENt &4 HolA AFEZ 7K1 Qith
mby A FANHEE Agela, FAHSH SUE
A 5 gloy FAPL Hol HE AIFow T 5 Sle
et ol gk o] @EtK(Shin, 2003).

2T et 7lgo] IAsta 4] HHDE ARBE HIlSHHA
BES PC, AHIEE, AFH T AHIE v|tjo] mjFEo] of
559 1% 9 s TR @ol BEHI 9lom, 4golA
T doPgol ofsgl o] ¥ RiAE FAOlE ARE wiAHE
ZEstAY A A THAY FA 5HE v Al
E°| H1E1 gl

AFE AZEOE ol8% Y I e SA
7b A ofsY  9xaE e ROl &FEolglen
(Hetzroni & Tannous, 2004), 7P}RE o}&2 o]&st diglv]
FA7E ARl ofs9 dEbls T Al FEAEY
e tHHSong & Kim, 2016). AUtE w9} A5Z9]
A S Hwgk Aol 9ot ARIE miho] 7|)71E ol&
F SA7F AZAo sl RAN(rapid automatized naming)
58 o JF-dopltE Ldole WRET ZiFol9]
Om(Lee & Kwon, 2013). HFERZSI5(computer assisted
instruction, CAD=S A&st] Al-HZ =S WA A=
Aol 19 A=k AN fEHt AFAl ofs=9] wolA
)l 59 ol o aztdo|glttar skglrkShin, 2003).

ole} Zo] AWIE mto] 7|7]E o83t QAo FAe= AF
Aol ¥HEr o w2 a3 vty HEuEy Qo A
olE mio] wiAl:s FA AEUE B8 Hold i e
g AR FJEAY, =2 7S HA = 7HeE sk &4

O

I ofN of ofr

rO



AFZOIEL T[4 ADIE Z OZ2|H0|MS 013 HEAL
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2 JdEolAg EH0R St uAS Wi sjze] 1Y 7
=, 2 59 94 jAE AT AR AgHkKim, 2011).

snle WS BEY B gHoRE Fu] fuo] 41,
NEYS kol AUS S 5 glon, ok Asmel o
ol olgA gk, HEe Wi SESIIE Bolsih: B
£ 5 otk E3 QoXEAML Jlolseklolt B A
o ZPlA TET 4 YL AHe Feig ojZod 4
9= A= Adolet & 4 Uckfeong, 2015). 53] AniEE
o A9 gack Azl ol WA % A8T & Uk B
A2 F% W gde ABUEYY A9 AnEEn g
PO S HeA Al A9 welel B4 B4, A%sh A
Y, Age] Qs Aago] stk ofg AEe AW

LS Fels 28 W ok, B0l B8 4 Uk

O||

&34 T o] 520l b2 ARl vle] mekeiths FE7}
£9 Fris v Qlom(Kim, 2015) =9 ZHIXE ARS3l=
ol Algdo] Q7] whiEe] 7] Tage o]z o]Folxl el
= 7igo] HasithLee et al, 2015).

olZfdt olfE ARE w|to] wiAlZ} ZH= o] W2 uh
9, ol o otz FA TiE LEe AT e FE3t
AHoltiYoo & Lee, 2014). wehA Tzt wixlE E8%
Qo] A el "eAde EYSH Apdoln, AntE uiHE
283 FAHE &8s Yoide 1 st AsH EHz

o] Basteh
B dApolde Ante wdo] wAleh ARAHYS] AHE
Tefsle] ARRQIEY o AWIEE ofSElAoldg B
o] FA7t wadogel ofsEY EudHA EAEY o
wskdolo] HA: Jore AwHia sk

£ 979 Are ot 2ok
MBS ol§3 AZA BUFEHL FAVE Gedlogel
o}5E9| AzA HA TS FWANL AWK

ABQIES o183 AzA BHPHL FAH Bedlolyl
ob5E] Azt EAY AFY T YA
ABQIEIS o83 AZA BHFEL B B 47 FolE
S=elolafol] ofo]S9] AzAt A o] fAF AN
ABQIEUS o183 AzA BHPHA FAH Bedlolyl

59l EdElA LoIE 7MY AR

1. ¢ Uy

1 A oA

£ 7o) Pl A2 L A7) A% W 56
AY dQloigel ofF 3dolth ¢ Heldt ofzloly 3l
Aol EAEE B mEsigon, TAHA
thedt Tk (1) REt Al ofs wagel, el A

Aol ul WEAl, Ak el girky Buslojop se

AG71E

M7h SHET7| H=CoEO 0t32 A=A B 3 &stA0|of ...

2 F Fx 7159 ool glom, (3) g 7Re-zph-of
SA5A*HKorean Kaufman Assessment Battery for
Children, K-ABCH' Moon, 2014)9] B2H9Z 5247 85 ©]
gold, (4) Ao 582 3t A ofs9] 8o ¥ HAA
o] ‘WAL (Preschool Receptive Expressive language
Scales, PRES, Kim et al., 2003)2 Z1#AQ] Aol &4
ks ﬁﬂr B doljd™o] AYdHET 19 oY AAS Hol

, (5) YojXEAR sl TeRlolol] ofso® Zdh w2
O}L ios silth A+ oo tigt FAA] FE=
Table 13} 2t}

B 1. O0EA EY
Table 1. Participants’ characteristics

Subject A Subject B Subject C
Chronol?glcal 511 5:0 5:10
age (yr;mo)
Gender Male Female Male
Nonverbal 1Q
(K-ABCIT%) 120 120 112
Language age (yr;mo)
b o_
PRFTS 4,10 311 4:10
receptive age
PRES = 410 3:8 410
expressive age
PRES - combined £10 3:10 £10

language age
“K-ABCII=  Korean
Children(Moon, 2004);
PRES= Preschool Receptive-Expressive Language Scale(Kim et
al, 2003)

Kaufman  Assessment Battery for

2. ZMET

2 A7gNE AzA B4 ZRIgY Z7E dsiols
ofEeAeI HAAT WaolRAE AgHAL. HAAE
Teolwd e (PYdaLEe, A7He| SFHRY o
719 Gyt ofs A ool obsg thoR Qojdd 9
dolzAe wefdt Adzs AY ALsAT. Y ofEA

)

de AzAL Al 2A, dzolule] FES ;3T 9Tk
AFERIEIlolsr NFCHol Wid Wit AmEAERR A=
ol 3tk EAAF Wso|wAE NFCHol Wdd % 9o &
OIE AEAE &Y $of| AREZY ofEAolds st
AUFEAEX] Qlof] EBEod AMEEROAN AHZH AT
AsRrct ESE AREES] ofEFAolMoA ofse] gl
et e AEet ofEYAclHY & VE dEe &
g3t AI7IE obs9 s XEE ERIF & glE HNF op
4Q ®kgol tigt &5 HolE7t FAEo 2 &Aool
AMESHe ElolgARRe] A Hlwrh Zhssith & A =79
AR 242 Appendix 19 AJASFATE
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A2 A (K282 H43)
3. HEEA

B 3l a3 g 7+ ZoRFE7|zA AA(multiple
probe design across subjects)E A-8oto] ARAA BA|, 7=
A A, A A, I &4, fA dAE AA Y=
(Lee et al., 2000). B Hx= Z o9 Mol AAfstyon,
EHE FholA A ol NFCHol Wi w 9o AEAE &
20l AR} ofso] Ygts] oot SAE AAlskth

1) AEZEAL B

AREAL DARAE 7t ofsEe APUEt Agold BAtE
BAaZo|(MLU-m) HIZE 98 ZF obsd 30% &< ARIE
I s, 22 fle ol Hial Welr|, FE: o], £F
o] 52 AAgl] 10083 -8kt SmithLock &
(2013)9 &4FHA 2d 978 F E $A5te] FXRAL

:

et #8852 ARG d7A= oFsolA 1¥S EHo
FAL COYOA ofbeld 7ol skl U, O™l 9
o8 g sjal Y7ot Zo] AES sl ARA AEE Rk
Sttt o] wet 50% olste] ARES Hole R Ax
A 2UHE ARSIl oFsEel HRl 2Fe FE uHxH =2
(71'i x]—a]._g__.yl- ZLE]._Q_)_ -‘5]-93\‘:} EHN-Z]- 1_ % cﬂ
ole FARA, AMAEA, FUARA, EFAZA o

A4 77 B, & 247he) TS AMgslet 1 2d A
He )9 AZAE off A ©74, 447, ofF B: B
A, Ao, ol Ce 444, 274 A% FAE

2) 71z o

7124 Amg s s 5% 2APF 2d g4
W O] 2 SU A9 R AP E2E BIE
Y & 40715 H USRS siolct. 7|24 13)7]= of
s Al g EF Z2 Al AFERL, o]F ok B ok C
€ AgHos V2 ARE P8 O 23, ok As
39)7], oFs B 63171, ots Ce 63710l ¢AE 7|xAlo]
A

3) S A

A Ale 4 oksolAl A" =B AL 27H( ArZ, &
FAE 74 103718 F 203715 AAske Aew At

om, 34 wAdE Al 3] +2 A YEE o
WAZ Holg 4 9k FAS A¥st dinkt AAw
WA Az Ed FEEst As 337 B 80% ol
49 A9 Be BAR dolilth FAE Z ok § F 29
2 AgET o7 9 102 Wb, 308 FAUAR

% 408% Astglon], 7 oksuld 3 BEE AW 2
o 34 BE BUE AAZ A B 85 A
7, Agsbl, A=9 3K wAR FHE B4 e
o3} e,

() £7] BE: offo] AnfEES efpe 7] ogeie
agol et WEme AntEEold ojusloldn Hza A

Kuf n{n
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S BEgoz Agdtth okse BR ARA F AAFL oA
2 ALALARZANEACHEEA R ool B o
3 g3} ofyrilolde B EA H,

() AFsp] mE: obgo] oujEom RS Fo] 17,

24 3%, B 2%0) AR AniEES 84 Bge
WEY AvtEEolA] Mo whge] tiet WEwe A of
B RE A 3 AL AR BhALALNES

olteREAFY BT WY AT ofdolde AvteEo]
A B3 B Ho @At okl AMEE Lot €

= o At ool Almd eyl
12 AgSel HEAL BEAS BolEomA ofFol Folgt
Agole] dzo] el Arcm WHS =S oy, HY 2%
71 AHg3to] okl RHE BHL WS

3) AzmS: AniEEol AZE AMSE ofFe Ant
$AM Fzo] AFSH B NEAA] LeEtch A
AR, W ojdeld Hesiret g 230082 of

2% B3, 39l A 1¥S AEAGIA Zo}
AUfEES Sebpbh AL okse] Fowrge] wet
34 9 2R AN,

& Lzt @A Az 33
Wi a4 337 WAgom,
v A=) @A 71ENT 5
3 Wt B20l @ NS At ue WA a9
A5 Yste W 7 T 48 I T
st 1%L %

sl wuuv_a s dge W 150z A
ool % 2092 WHOR S
6) 94 WA B4 FT AERE 43 3] JEH% 5
U FANH A% 33712 Bt AzA ER FE
AHEA B 84 WA 18l ARt 4
oM HFYLZOIMU-m) HlmE S AdEM F
AR EE ool B @b S9 WHos 308 B
10083Hs st
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W8] Wk B4 A Awsit. 9k sAwst 9
o AR W)tk SusES J12AL FUG 24
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>
i,

9o g 2e I9e ASSAT, HEURst e A7
Ak A S 189S ASSE. 87 9 W e
A7t 19 2079 HlEAEAt 1Y 2077 ABEIRE, AR
A} RS 0}501171] AR 194E B o]
oAl ofgo] AKET Az Edol A A9 14 =S
G, FHY %T 04 Aeleil SR A B A
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AFZQIEIY 7|8t AOIE Z OHE2(HOIMS OIE3H AZA}

st BHdg B9 Wg@Hi4adol(Mean  Length  of
Utterance- morphology, MLU-m)= Z} W35k Fej4o] S5
F 93t $E o] ¥ FoItHKim, 2014). ool thgt
ofs W B7F = A At S Foll AASHATHKim, 2014).

A 'R A7g AF] o FE I
(Improvement Rate Difference, IRD)E #-&st%tt. IRDE= 3
o 1.00]%, chance-level .50°]tt. IRD H47F .50~.70¥

= Y aRaUE 7KW, 70-.759de ARt 293
7], 7501391 A% e A% adar)E o @ %
THParker et al., 2009; Choi et al., 2016 A91&). & <=0
Ae 34 IRDE thadt 22 o= AEsiylh

f
b
%

IRD &A) = A IR (Improvement Rate) - 7|24 IR
(Improvement Rate)

7124 (IR) = 3E 7124 3719 4= /

Z 7124 3719+

FA (R) = AN 7|24 FEHA] F2 &/
3719 %

A

o

5. ME: 3 SHSHUT

B 79 Age Al AR Aap=Rold @ Aoz
et FE AAF @ B4 gk AFEE o] oA
A AR 20%0 diRt TEA 7 AFEE A&
(ang, 2008) & o A} 90% ol AFH=E =43t
7] YeliAe TEA 7 AFeE AEsiY £ ogel TER
7F 90% o9l AFE o] P fzkr] FTHEE AAG
Sof Zpdel HEO At ¥ RS ANk TEA 7 A

9] % 95~97% LAt

AZAL ZHPEHA #E AYRo] gt AF=E AF

AbEsigiey. AAF Lol dojEe
I A% figed 28 BHRE At Agks 7|1z
A 137], A 337, /A 13718 FRRIE Adgstel 59
4 =3t 71 Hi ARAL 2 FYg=E gRlsiith B
I 7F Algee R 7)FA 100%, SA= 95~100%, A
£ 95~100% LAISHH L.

FA FA%(fidelity of implementation, FOD= 3|7] & 7]
24 137], A 3371, /A 18712 F 5371 B7RPE
FAE AEs] 2 HHA FA Az e B
o 1 21 712A, S, fA 9A BF Bd 90% oldle=
et

AXA EHEHA Sl

1 mE AZA EHo HE
£ w3

rel
1o
t1
N

Al B9 ofs EF FA ©ACNA ARAL # el
AT A Table 2, Figure 1.). ARAF B8 AY=E AT
21}, oks A9 A% 71E2A GAAN AxAH(ETE)T Az
RHEA] BPE B A4 3%0~102  7%0~10)
gon, I DAcANe ARN(EFH)Y FgE B2
50%(30~80), AXAH(=FA)E Sk &% FAE oIX
oo AxpRALA)Y AT B2 8%(0~3002

Bt

A AZRELDY FA WANN A

|

flo 1 X

Il PN 94 © WeleE 9A ® wWet 4o BAx  67%Q20~100%t
g wlol 49 gos Uk Thed] 1003 Folo] Fog & o5 BY A% 712M WAGIN AZAM(EFA)T AZA}
A Ay A o sfgdtls =8t @ =SudolA AEd 7 23a7)9] AgxE #Ha2 A 11.67%0~209
B} 7 AEEn A AAe] A9 95-100%, A A SUO~20090M, B BAdME AZMETAY AzA
B 2. AZA Hol Faiko Eot git=y|
Table 2. Mean (range) and effect size of the expression accuracy of case marker
Intervention Case-marker Baseline Case-markerl Case-marker2 Maintenance IRD
case-marker Accuracy(%) Intervention Intervention (effect size)
Subject Case-markerl Session 3 10 : 3 0.67"
Mean (range)% 3 (0-10) 50 (30-80) 98 (90-100) 93 (90-100)
A Case-marker2 Session 3 9 3 1.007
Mean (range)% 7 (0-10) 8 (0-30) 67 (20-100) 77 (70-90)
Subject Case-markerl Session 6 10 : 3 0.63*
Mean (range)% 11.67 (0-20) 48 (20-80) 79(60-100) 90 (90)
B Case-marker2 Session 6 8 3
Mean (range)% 5 (0-20) 4 (0-10) 54(20-100) 67 (50-10) 0.70"
Subject Case-markerl Session 6 9 : 3 0.89"
Mean (range)% 1.67 (0-10) 57 (0-100) 98(90-100) 97 (90-100)
¢ Case-marker2 Session 6 5 3
Mean (range)% 5 (0-10) 3 (0-10) 70(10-100) 90 (70-100) 0.63’

Chance level (IRD=.50).
"Medium effect size (50<IRD{.70); “strong effect size (IRD=>.70).
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AOX| 2 HA(H28F H4S)

BE A Wo] 48%20-80, AZN(ETAL FA
LB 342 S QU AR YT FFe

4%0~1002 HFEGY.  ARARALE FA DA
e Hto] 67%(20~100) %L

otz Co A, 71ZA dACN ARMFAZ)T AxRAL
A=A A= BHFe ZZ1.67%0~102F 5%0~10%
om, FA WAKE ARMMALRZ) HYE  BHiol
57%0~100%1, BARXAHHAZ)E FAhk= B¢ IS
S ok AAR(ETE)Y A¥E HiE2 3%(0~1002
FEETh. ARAR(ETA)Y FA wAdA HI= HAS
70%(10~100)Ath.

FAY BHE AZoH] YolA IRDZ &HT7|E ARESH
1 A3, of A9 IRDE ZXAHETZ) 4% 672
to] @zt 3717 dehga, AxARALZA)E 1.008 [
b a3 3717 Yehgth obs BY IRDe ARAN(EFE)
9 6308 7ol &3 I7F YEREA, ARAR(HA
) E3H 0.708 S+ 53 37)7F Yeidnh oFs C9 IRDe
ZAHAAZ)Q AL 0.89= vl A%t &t I7)7F vehg
AZRETE)E 0632 F &3 7F deERd
(Table2, Figurel).
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Figure 1. Case-marker Expression accuracy
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Subi Mean 13 55 93
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ubject (range)  (0-20) (30-90) (80-100)
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Mean 6.67 20 87
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Appendix 1. Case-marker intervention program (Touch-school Malnori-classroom)
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Appendix 2. Evaluation sheet of case-marker expression

B Bt 24

oX,
olo

SoE WS wof

Fo= upy

A= sy

EE MZolE £

=77 24} 7H9IE Folg et

@& HA7|Z vpES PAS

Heluz Jge I

Hlre &g 4ol

A2 AFLE Hol

HOE vEjE Yol

EolTA =TS B

Faod 7152 ¥

EolEN HInEEES

S9N 592

e 24 A FAE ot
oA AR LS B

opEo]X IS A

o8 WEE &

E=ATIN e 9

Aol e o]

8E 3. A= utet XA B3 FIHA|
Appendix 3. Evaluation sheet of case-marker expression stimuli generalization
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