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Abstract This study analyzed the effects of MPR(Modeling, Prompting, Reinforcement)-based augmentative and alternative communication(AAC) app
intervention on the functional communication skills of a child with autism spectrum disorder(ASD). The subject was an 8-year-old child
diagnosed with ASD and enrolled in a special education school. A multiple-baseline design across behaviors was applied, with three
functional communication skills(requesting, rejecting, and asking for help) set as dependent variables. The intervention consisted of 13
instructional sessions using the AAC app based on the MPR procedure. Data were collected through frequency recording and analyzed using
visual analysis. Results showed increases in all three functional communication skills following the intervention as confirmed by baseline
stability and changes in level and trend. Two weeks after the intervention ended, the improved functional communication skills were stably
maintained. In the generalization assessment, the skills also appeared consistently during interactions with a new interventionist other than
the primary interventionist. The results showed that the skills were consistently exhibited in interactions with the new interventionist. These
findings suggest that an MPR-based AAC app intervention is an effective strategy for enhancing functional communication skills of children
with ASD. Furthermore, this study is significant in that it demonstrated the long-term educational utility of the intervention by confirming

the maintenance and generalization of its effects.
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1. g7l Ead 8 35
24| 2= E Ao (Autism Spectrum Disorder, ©]3F ASD)& A3 JEzbg, Aol W H|AdARA oJAtAFo A A
ShEl AL HEEZQ qE A A =ole EAE dEFoR Hols 417 Aol o]t American Psychiatric

Association, 2022). 2 AW g A%Global Burden of Disease, GBD)Q] 2021d 3% zl5ol 9|5 20213 oyl

=9 ASD FHES AT 109 BT 1,506.8HOZ LE(1586.9)0 ©olo] AA 2915 XA ) TthSantomauro et al.,

2025). ©]= ¢F 66 = 190] ASDE /I3 Y= AL oust) w3k 20211 U] FAF Aol 2FHH ASD &

HEL oA obsolAIM 7 =4 Yebtom 2404 184 obF - Aol Al FHELS 20113 0.05%°04 2021

9 0122 F7FFATHEom et al, 022). ©]= =W ok FA4dL] ASD fFHEC] SVeke FAIYS BoFH &

HAR1 27] NS BaAe] AAL s vtk
ASDE 2FERPolgh 8o7F HoFE Hal ookt AEE Ho|r] widd A8 uss fsiAe JNEstE

gr=3lE X4:l°l Zaslth ASD o5 ARSI YJAtAE B FEAEA F o EE 4 O™ (Cheon, 2024) 53] F

% ASD o} YAtAaFOl BS AFe W 97t Wk o] 52 ERIFY] Fo Aol v H ASE sfAst

AY JAAES 53 4 T3 AHES Fd+= o] YTHAmerican Psychiatric Association, 2022). ol= LAAAIE

A ASD oF59] 71%3 9JAMA% 7)< (functional communication skills)?l 2291 F&FS mATh E3] S4 Aoi(spoken

language) & AHE3HA] XShe % ASD obsS AR S7u IS WEs] FFs] ofH e, Hehe Aol F5H

A @AY ALY BeE ERIOA At XE W #H7E =AY EXF @35S BY 5 UTkBang et al,

2022). WEkA FF ASD oFs9 &Y A FH =XF qFo HAE fEAe 7I5F AT TIes BREe

2 Fste Aol agdnh
715A oAAT ZlE2 o] AdoF - vl FEs E83] AHAE SHoA A2l 87U EE E9F

07 AGst AEE F52ES Fdste 58S U hKim & Kim, 2012). o)== Tk o] AFE 58S dol

AA g BetoA] ojn|E Bkt Fsel| 23 e 287 YAataE Yo 2 olgjdnt Y Ve 0}

Tol A7l ALY S B3t ERRIFe] #AE e ol E4A21 7idte] Ak oAk T o] Aoy #

2 =313 PFo F8 AU T UZE ASD ote2 EQRIAY 2EHAE BE o Ao gkl d5S B3 AA

FHst= Aol At olm] =1F FF ZHHo|AY FAA FHEE UEPE 7 UM (Lewis et al, 2006), ©F
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oflegl 374, A=A, 29 nd T4 22 ok viddoid S
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&8 - =70t / MPR Z|8H AAC ¥ SH7H AHAHERFZO OS2l 7|sH ALE 7I&0 DXl =t

(Nolasco, 2022). PECSE ASD ©°}59 87317 7|&g Fo BT ¢ W21 44 F53H4 5, T 7IW AR
o 2] g5y guks ZHolq 43 AFE B YO M (Nam & Hwang, 2016), o4 &9 &
Devices, SGDs)9F 22 3lolH A AAC ZX] Al 87 7|ES X5t o B34 AR IRAIFATKS e al,
2014). E3H AACE T 875 do] =H 37 ](commenting) 2t & HRTF AR A oJALAE TE7tA] FXlEe B
59 s Ad obsd

A
A AAFelL AT 5 Yt UAOE A8 AN AL FUse FF A dFo Yok

¢ } X](Speech Generating

=]

=

=
7

AACE ot ddo] FJ oS 7H T 54 doE BEeAY tiAlstke A EIITHASHA, 2005).
AACE £ o] HH ofeS Hole AMY oAtAT T8 e T T+ JAEF 5 8% =7E(Pyo, Kim,
& Kim, 2017) 19, 715, 54 &9 AA, A=A 9@ 53} 5& xI3th 7|2oll= I8 s AT A4, 19
I T A 71Ed(ow-tech) AAC 7} T2 AFEE oY HZol= HESR 7|8F AAC o] dE] 85I T} AAC Y2
ohFst ololE, 54 &9, AHEA BEY Ed ol T8 e ALEAY] AaTu} Q1A o g o] A%
Aola FZ4AQ oAATS 7l fth ey AACe] AFRA]] AFE-S fdiA e BT 7171E AlEske A
of XA YI(Kim et al, 2021) AHEA} o]F GAAlA AAAHA L F AEF AAHL o] g

= AA%

3THLynch, McCleary, & Smith, 2018). & AACE 7|&% A Y®ut ofyg} A&HQ0 ws3 44
olAok 71 Eshrt SrhsteT

oleld Metol ] AT A4S B3l AAC AHES HSHE W ATl BT BT BT Ak o)
ARl A& F 3h7F MPR AR, E@®(modeling), ZT(prompting), ‘& SHreinforcement)?] Al 84F TFAHETH o]
MPR M3 ASD oFEe] Mlglolx] ¥g-e FHeln Asels BRIl Hete s 4Bl UThQuig, Griffih, &
Kates-McElrath, 2018). °l= 4&4-8& HollA RH™, S+, A3E AAZ oz Agdves HolA e ddid
FTdoly T B8 A TR} FHEE THEdgar, Schlosser, & Koul, 2024; McDuffie & Yoder, 2010; Schreibman et al.,
2015). MPR "X} ofgo] AA2e & F32E FollA ALHo g oALT P53 LIsEE Fethe HolA

52 ole|7t A

<)

o

mdge S B P5s WA FASH ASD ofsolA TAAQl BF AAIE AASE AFORE, oFol
A3 WS 71ES olEEty w 58 AEdkE H =4S FUh £3] ASD oF59 A, A W 5o
AF" A9 govzg Fx3E wddy A3 u$- 23 Q240|TkBanda, Hart, & Liu-Gitz, 2010). 7+ 59|
ER P52 AFHoRE FPT £ JYEE U3 FHE A FEHE =20 F(Cooper, Heron, & Heward, 2020), &2
Al AEE Fo uERE 29 dF g S5 =Y 7 Ik Ashe dike 359 HEE Eolal AR AL
512 oALAE 2 AE Ve 52 X5 b AgAocr AZH A A o]THKarsten & Carr, 2009; Schuetze et
al, 2017). A3h= obFo| date ARE vHEACE AYPsHA st Y Ase] WA RNEE IV b gAF
&g gt mEbA MPR HAbE obso] HIFHOZ JFH gAAT VES FIESE fAEste E9HR 1

I e
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i

(%]

12ta & 4 9t

MPR Hx}2} AAC W& AT A= obsdlA AR AL TF #eEto| Ao HHE g 7]3]E Al FTo =N

7153 JAaAE Zlee e FHT 4 Aok A3 A (Finke et al., 2017; Schreibman et al., 2015)% 4% MPR 7]

S ASD obFe 27] oAAT T, AEA AeAg 3w, B WEE U SOl 3R] aRE vERd
A

o2 nHt AAC A AL FAT S48 Y 715 BA6 AT olFo] Ao YEE o Bk
sl Dok w=@, AAH Mg Fa) ofsol oulE A olal¥ & =S Eoh 5] A0 wee] ABA

ol olupAgt}. webA MPR AARel AAC i A2 @l Ve §5S Fol, ASD obso] Al gl

€& 9IS  UAEF Fv AZZ ol a4 WMol 2 5 S Aotk
3L
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3k AHo|th 71E ATFELS AAC WS AHEF T3 Bae & Chae, 2017; Jung & Han, 2016; Pyo, Kim, & Kim, 2017) &=
= MPR A=} ZVZ+e] FIKChoi, Kang, & Jeon, 2016; Chung & Kim, 2016; Kim & Kim, 2025; Kim & Lee, 2024; Kim &
Oh, 2025; Yang & Kim, 20005 HEZ A-¢+ oy F 7HAE 2ES TA9 axE AAHe=E #2443 A7+
Aoty w3 T EHY FA} st A= F=eit) ol B A& MPR 7|¥F AAC S} FA|7F ASD ©F
T 7154 AAaT VIEd vXle ¥FES AESLA Stk ol Tl aAZH A AES AL FE
AT B A olupA|staLat g

2. 94 X

MPR 7|8k AAC §} FA7} ASD oF&9] 7154 oAMARE ZlEd mAlE &9E dolry] 98 ted e AT
FAE AASA

AR, MPR 7%k AAC S FAI7} ASD ©oF59] 7154 oJAAT 7& mXE A ojudrk

E#, MPR 719t AAC § FA7} ASD oF59] 7153 YJALE 7|& nAs a3 F4) 8 & 74 JE7k

AR, MPR 7|8+ AAC S} FA417} ASD o529 7153 YJAAE 7&E HXE ads FAA ©W4 oA s duk
3= =7

1. A7 CHSAE

2 AT tgidAs AgAle AFste T Al FolE Al Estael] Ag Folth didA AA 712 1) ASD
TS vk obF, 2) MPR 7]HF AAC § FA Ao flE obF, 3) BSAZHE AT Fod g AH & B
2 olFo R SRt AT tdAE T 6Alol ASDE FThE worom AA7EA] AAd 54 o] EHo| §lE of
solth, FAF AT A 542 <Table 1>l AASFATE
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B ATE 20059 4URE 7Y F 16720 AR AT g Febtsel s AAHAL AT Fas
Holm AE MY B7o] ol 04—? DAL QIO A AAsE AetoIA S5 SN LF
£ HAE BYS BEHY] AFolth B, AT F4E O FFO2A AH B W] JFS Ha

S AT oA A Weld A5 GALE V&S WAR AFFHuA ST ATE W 298 P
2 Qo] mek AAHYOM 2 e oF R oo AT BE AL AT At [ AU A
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7 8)7)0E AAC ol AAE AMLE S)V|QFERC|E HEEhE TFstel BF WA AW wTSh FoEol
AR ZHHAT Aok A5 AT A ofWUE Bl FHE YRE wgom Fulstact 7] dFol
L 5Ud 24004 49D 5 =S B4 A D AR Gzle] WA o Foiyrh ER, AFe] mE AL 2~
MLEE AWeE B8 A 37] B FIHYOH, ol AF FUE 8 AR BHo| FAYS Anaty] 9P
=xoe HgHYT
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<Table 1> Characteristics of the Research Subject

Category Description
Gender Male
Chronological Age 8 years old (born in 2017)
Intelligence Test (K-WPPSI-IV) 40 (very Low)
Adaptive Behavior (K-Vineland-I1) 45 (low level of adaptive functioning)
Autism Rating Score (K-CARS2-ST) 41.5 (severe level of autism)

The child attempts basic attention-seeking or interaction by pulling others’ hands, but shows limited
spontaneous social interest or initiation of social interactions. He can follow simple instructions and imitate
actions, yet rarely initiates or maintains social behaviors independently. Behaviors seeking sensory
stimulation are frequently observed. He often taps on books or specific toys with his fingers or holds and
shakes them with both hands, and these behaviors are repetitive and sustained. Additionally he frequently
produces unique sensory-stimulating sounds similar to burping while inhaling air.

Behavioral characteristics Difficulties are observed in learning activities, and rejecting behaviors such as scratching adults’ arm or
neck are frequently observed in response to task demands. These behaviors mainly occur when he is
confronted with social demands during learning tasks or daily routines. Escape responses through
aggressive behaviors are commonly observed in such situations. When aggressive behaviors such as
scratching others fail, he often escalate into outbursts of anger. Such behaviors repeatedly occur in
situations involving undesired demands. After aggressive behaviors, emotional reactions such as shouting or

crying are frequently observed, especially following negative feedback from adults.

3. g7 A 2R

B AFE AT A 18e FAHCE FAY BHE ASHoE AEY F e 9 td Asingle-subject
design s AT WHOZ FE3FT IFANHE FABSHAIT, 75302 5H5ZQ AATE 7€ HstE /fEs o
2 437 f3E dF 3t s 71=A

}éﬁﬂ(multiple baseline design across behaviors) S L3 HATHLIm & Lee, 2019;
Ryu & Park, 2023). &7, A4, T 24 Al 719 7154 AT 7|&€S FEH5HUe=E A4

AAH o2 B3I B T4l T8 olF FA R ofYg} 72, A, FA ©A ddtel A SRR dRtst
7F d#EA JEGEAE

1) 7124 94

71240 GACNAE A7 thdAe] AAC ) AHE o RS BEste] FEEd@T, A, Ew 20 A 2
< Fosidtt. o] GAldAE AAC io] AAHE HESS Ad=yHA HEg T e 5_}78‘—% gttt & o
TolA AR FEEASt A wel 27), A A=Y, e do] 3], FAE, Eear)e AT tdRke] Ee
5 AR FEe I’_E%’E?}Oﬂl AA Y 7hsd g B I #d S TR A ATHKIm & Jung, 2019). &
s BEr] g5 AAl EYeAE Ariste Aol oy A nTE F8F EF AR FAseH, ol&
ol & AN AT HFATE AA=GA &7, A-, Ew 8% 2L 7153 AT 23S e @
BE AEHAG

Z 37 60 T AFHAoH 75F AT TlEe] 87 FHE vt AR SolM AT tdATE AAC Sl
< B85t 7154 AataT Tlee AESEAE BE Y 7SS 71 A dAeT TenAC e T 87
AM, =8 87%) DAo] PEARI £E43]7] A% B W EHo g IRIHWA T rlEd dEd FAE &2
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g AFsel AT AT} A WS FYSES @ F PRE AT 12 BANA 2 A5 bk
5 719 AAC Y AHE METE Re FEelA A e Bl ¥, MY 7% tE FAE 2o =9
stk ol @ AAE Bal 71 Wal e vimsla T4 BE PASATH MR ARe] B AN UL

<Table 2>°l A|AISFH T

<Table 2> MPR Procedure

Step Interventionist’s Action

Next Step Based on Response

P Establishes a situation appropriate for the target skill.

@D Requesting: Provides time for a break and says, “It’s time to take
a break.”

(2 Rejecting: Presents a repeated activity and suggests,

@ Asking for help: Presents a task that is difficult to perform

Environmental Setup
“Do more.”

independently and asks, “Can I help you?”

B Correct

Reinforce = Restart activity within 2

response(Target button  press):
minutes
B Incorrect response(Non-target button press)

= Modeling is provided

P Demonstrates the target skill according to the situation.
D Requesting: Demonstrates the reinforcer button press, which

produces voice output.

B Correct

Reinforce &> Restart activity within 2

response(Target  button  press):

Modeling () Rejecting: Demonstrates the “Stop it” button press, which produces minutes
voice output. B Incorrect response(Non-target button press)
@ Asking for help: Demonstrates the “Help me” button press, which = Prompting is provided
produces voice output.
P Provides assistance so the subject can perform the target skill.
B Physical Guidance: Holding the hand to press the button.
Prompting M Reinforcement provided
B Visual Cue: Pointing to the button.
B Verbal Cue: Saying “You need to press the button.”
P Provides desired outcomes after the subject successfully performs
the target skill. B After reinforcement:
Reinforcement B Requesting: Providing reinforcer. (D Return to Environmental Setup

B Rejecting: Stopping the activity.
B Asking for help: Providing assistance.

@ End session if activity is completed

3) A @A

A GAlE AT AT 537 7154 AeT Tlee] SV F89
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o] 7], kxEtr], Be4A
o AAC & AHEFE 715 A
AbE 710l AlRte] Aux

& Al Al E e &

5 B% Felstak 2 A F
CRES
FAHEAE B

SM7t A A

g 325 3 5 33)7] &<t
2o 7|2 S FUS HeE STt AT tAdAE =

710 Yeh=AE B8t o &

Al E 2
HE

2P0l orEe| 7|SH SJALE Z|E0f blX= =t

YA e dANAE FAE A
ke 22wt 27, A "2,
et _9.7‘5] A3+S A~ A AAF}

As AT A} G5 )53 o

87, AA,

ZA A o}e] 5 2tgol

= stk Br7k= Al 7HA 7]
FAA] Wt WE 7l

A} Whe B AT FA) A MPR Z)5 AAC A FAE F FAAIL ohd The
NE BE3 7154 oALE 7142 UehibsA S9057] 98 A= olF S8l A7 tae) ojmust A
A EKe W F I)2A, FA, 449 24 BAGA FUR BER AAE FYSE

&2 WO Z2A, FA, f4 WAME 137] 4 Auisl Brh o) Rojgon ol

A ST A18S] FUH £ $2E DILL AT AT DA, AT WS 15 A9LF 1
=4 Agolu 34 Wl AREA g3 UH JEAEOE Hold sy

Schlosser, & Koul, 2024; Finke et al., 2017).

lsk= ol F2 o] UThEdgar,

4. SEH
B A7 Z%ule MpR 71HF AAC ) FAlelth MPR HAe BUE, 7, 43 AR o] Fojxith AA, B
WPe BE A& FAAT AW melFo] AT takAelA TFAHA B A A Aol olE Sol,
FAAE AAC WelA ESFAIL WES FEI S4o] FUHE UL AWOR noET A, FTE AT
DAl 54 REe 4BHeR £u8 4 AEE S48 ATeHs At ok AAH §5 AZH AE <
o] A= 5 ©hFS FE(Choi, Kang, & Jeon, 2016)F AFHH AT thdzte] WHg 3o wel Ho SFolA Ha
S22 HRAA Tra(fading)”} ©]F A THCooper, Heron, & Heward, 2020). AR, Z3sl= A A7} AAC o2 &
T, AE, B2 84S 39S W Y3tk AHE AFse U o® A"tk MPRS] TA 84FE <Table 3>°l A
A BT
<Table 3> MPR Procedure Component
Component Definition Application Method in the Study
Modeling The Interventionist directly demonstrates the target skill,  Demonstrates voice output by pressing buttons for requesting,
providing specific behavioral examples to the subject. rejecting, and asking for help.
Prompring Provides assistance to ensure the subject can perform the  Prompting is progressively reduced, starting from the
target skill. maximum prompt and fading to the minimum prompt.
Reinforcement Provides the desired outcomes when the subject performs — Delivers reinforcement specific to the requesting, rejecting,

the target skill.

and asking for help situations.

B Aol A ARRRE AAC P2 A= A" FIE AHI~
MEE t=gol= ]uk
d) e FAE dYetd SR EYdhes VsE

2

2 FAHY dn 1892 SAE & &

A &5,
gAY vl S
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dal gHow 2UEw, BARS ASAL AN AT ddeld sdo AT D AgAe] A
A%5e Teisid B, A o, 271d U8 B U 1Y AL AUse AgArt A1 4 Ae o)
A8 FHolAE 715 % X33} UTKGyeonggi-do Rehabilitation Engineering Service Research

]
Support Center, n.d.). ¥ T4

A 189S st 402 S8Hs I-HE U] AAC 1S F
Sttt Aol AH8E AAC Sie] 3Hd

FAL <Figure 1> AT

e

<Figure 1> AAC App Screen Layout

w3, AFoA AHEE MPR 718 FAE GA AAG AAE WO MPR FAl AEee Fuste] A
o 2 FA ARAAE ANE BF ol met mdY, H7, 4ot A3 AAE s AAHYon,

At 4 27 A
A AgEe B, S5 8 A dap =3 SA A=l dAEE BAE Tl At AAEAT ATA
= EE A HAol A=t wet dHEHA AT = AEF AYSATh A FA A=F 8L <Table 4>
off A8kt

ddF oA ofFo] Arlel 874 oEE ERICA BEeAl dEstr] #s)
R = o olHd e a7, AR, Ew 839 Al 7 BFE FESH
AT AL diks 23oly EEe 7] Sl AAC SielA #E dolE AddEi] 54 EHe §

o
=

o} e F

) BEE ALE odr|FTh AR A B Ao} AT AuA asC UL B FHE AR AE

EEY AR APt 5 03 e A Y B= UPH AFAA ofel e AL W, oF Bl Fem
Ae QRS U5 AAC BE AEIE Tl olF 2TE AE AT AHH ATE BHOE HAW, ®
24e

AAC & B oA Y 715 HEEE 7 sy
% 7] (frequency recording)= AHE3t FA38ITE 7 7]5F
7oA Yehd Whg2 Fae) M Aol wheh AukEy enbgo® FRIIATE ZF vk §-39 Aok FAIA
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[e) .
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o
fru
=
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<Table 4> Intervention Protocol

Name Date / Sessions / session
Teaching Method MPR (Modeling, Prompting, Reinforcement) based AAC App Intervention
Goal The subject can express “Requesting,” Rejecting,”and “Asking for help,”using the AAC app.
Target Skill [J Requesting [J Rejecting [J Asking for help

B Environmental Setup: Establishes a situation appropriate for the target skill.

D Requesting: Provides time for a break and says, “It’s time to take a break.”

@ Rejecting: Presents a repeated activity and suggests, “Do more.”

@ Asking for help: Presents a task that is difficult to perform independently and asks, “Can I help you?”
B Correct response(Target button press): Reinforce = Restart activity within 2 minutes

B Incorrect response(Non-target button press) = Modeling is provided

B Modeling: Demonstrates the target skill according to the situation.

D Requesting: Demonstrates the reinforcer button press, which produces voice output.

@ Rejecting: Demonstrates the “Stop it” button press, which produces voice output.

@ Asking for help: Demonstrates the “Help me” button press, which produces voice output.
B Correct response(Target button press): Reinforce = Restart activity within 2 minutes

B Incorrect response(Non-target button press) = Prompting is provided

B Prompting: Provides assistance so the subject can perform the target skill.

(D Physical Guidance: Holding the hand to press the button.

Intervention Protocol and . .
 Visual Cue: Pointing to the button.

Response data @ Verbal Cue: Saying “You need to press the button.”

B Reinforcement provided

B Reinforcement: Provides desired outcomes after the subject successfully performs the target skill.
D Requesting: Providing reinforcer.

@ Rejecting: Stopping the activity.

@ Asking for help: Providing assistance.

B After reinforcement:

@D Return to Environmental Setup

(@ End session if activity is completed

Trial 1 2 3 4 5 6 7 8 9 10

Response

Total

B Mark correct responses with + and incorrect responses with - in the squares.

[ Can trace numbers 1 through 10(5 times each).

[J Can cut straight and curved lines(4 each).

[ Can discriminate 5 words(2-3 syllables).

[ Can imitate the teacher's voice reading the book, “No Shouting.”
[] Can trace his name(8 times each).

Activities
[] Can trace circles and triangles(12 times each).
[ Can brush teeth independently.

[ Can answer the questions(animal sounds, family names, and own name).

[ Can sort recycle materials(plastic, cans, glass, and paper).

[ Can match two given colors simultaneously using both hands(5 times).
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<Table 5> Example of Dependent Variable Response Types

Response Type Definition Interventionist’s Countermeasure

When the subject performs a functional communication skill appropriate to the ) )
Correct Response o ) Reinforcement provided
situation using the AAC app.

When a functional communication skill inappropriate to the situation is exhibited  Prompting is provided, followed

Incorrect Response using the AAC app, even after modeling is provided. (e.g. pressing the “Help me” by reinforcement after the correct
button in a request situation, or when no response occurs.) response experience.
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