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The Impact of Early Intensive Behavioral Intervention Based on
Verbal Behavior on the Development of Verbal Behavior Cusps

in Children with Autism Spectrum Disorder
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Abstract This study aims to examine the effects of Early Intensive Behavioral Intervention (EIBI), based on verbal behavior, on the development of

Verbal Behavior Cusps in children with Autism Spectrum Disorder (ASD) and to identify the characteristics of these cusps according to
language age. The participants were 46 children diagnosed with ASD who received EIBI based on Applied Behavior Analysis (ABA) for 12
months at a specialized ABA institution. Developmental levels were assessed before and after the intervention using the ELCAR curriculum
evaluation. Paired sample t-tests were conducted to analyze the data, revealing significant differences in the foundational verbal behavior,
listener, and speaker Verbal Behavior Cusps, along with their subcategories, following the intervention. Furthermore, an examination of the
patterns by pre-intervention language age indicated that children with a language age of 12 months or below showed underdeveloped
foundational verbal behavior cusps, while those with a language age of 13 months or more demonstrated a progressive expansion from
listener to speaker cusps. For children with a language age of 24 months or more, the speaker cusps were more evenly developed, and
bidirectional naming emerged. Based on these findings, the study discusses the implications of verbal behavior analysis and the development

of Verbal Behavior Cusps in the context of research conducted in Korea.
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1. @iol AN U 2%

A4 2~H E G A ol(Autism Spectrum  Disorder, ASD)Z I THREE fFol= UlF-E Ao 27|HE Lo ofH s B
B oollet AR gl g5 Ador S 713E XA Hol ojEfo] M Eth(Rao, Beidal & Murray, 2008;
Rogers & Dawson, 2010). 53], A|2=2] == dojbdo] Ry}t A4, gl thek &A% F34loly 7014 vks 4
o] 5 ASD Fobe] 7SSl 7P A 2Ed 2 89 T SR F3]aL JTHOwens, 2019). ©1H T oA T
D AS A G580 ofE g YT AR QUsl, ASD Frobe] 85w AHolo]l Hox FY A1 A"o] Erbesi,
Azl Aol Yo} FAY FHel Y-S B QT IThVolkmar & Pauls, 2003). 5t olyg}t ASD Fol= 71 74
Aol HA FAol oH, 1 o &5 2EU LS U S E5de Hasks 5 HJIA AelA &
=] ALg] 9 =7 2R D]X]T‘f AFE 7FE = glthKarst & Van Hecke, 2012).

wtebx] ASD frobollAl &A1 i) wig- Fad, v=e] A5, A EAMECDC, 2023) B 9 obs 2 A
A Al2]8t8](Society of Clinical Child and Adolescent Psychology, 2023) &< ABAS] #3H2 HT W24lS ASD fololA
e FAHOE FRASATE v Aok adAA 8] olA 201410l EFE FA] AILJIAAME hAZ B

71Ee AAE, 7HESe]l AAds] Be ¢ e FAVINY FxIE w57, P JNdS dastar Ao

(Volkmar et al., 2014). =WollX = thkaolyd 2 d Al ofebs]= 2007”01] Ak ddgole] =y TA dike
A

F

-{m
3 rlr
]o

P>

r&‘ﬂ 2

3k o] Hajkel mEm, ASDY 7] Ak B AAHe|1 Fx3E SFusd P53 HIL A F
I FAA A Fol o] OAE}:LT B3] ATHKoo et al., 2007).

ZA714ke] wSA Y Z713 %3 5F A (Early Intensive Behavioral Intenvention, EIBI)&= ASD frolollAl Z7]el
4EAY FAT Bol IALE T4, TAUE Do A8 9 A Aehe $U 5o BEAY L21gE
o

A%
= Ao, B eAd wEt FxF PFo] Hidd N wsHAHS AHEske Aol 2 SR o Thlove e
. 2009). H EIBIS] E#RE EAMF A7F RuEdsd, divkee] A= EBIZE ASD frokel dojeh 1A
(Dawson & Burner, 2011; Klintwall, Eldevik & Eikeseth, 2015), A}8] 7]&(Grindle et al., 2012), Z-3-38%, |3l S(Eikeseth
et al, 2007) & AHHH W FHo] o TAHHYE BAFAT Makrygianni et al.(2018)2 1997'ANA] 20173744

$EE EBIS &3S *E}—PIE»}—H] A, A8 59 2 dolo] AR 37HA] YoM AR A3, F 29 ollA
FAZ FolEolA v & 3 ZEJ ol T = o, te] AFES EBIF H TR0l
F3, F% 4o gFHo] & 371 Fsolrlel MYl AlZHES=Z(Bradshaw et al., 2015; Harris & Handleman, 2000),
agjal 79 204K o] FH 40413 M5 A 02 AP E 5 F(Granpeesheh et al,, 2009) A7 F A SR UET

T EIBI A&olA 27|85AASFHAF712): caBAS® & AW ED] WAL WY (Early Learner Curriculum and
Achievement Record: A CABAS® Developmental Inventory Manual and Curriculum Guide, ELCAR), Aol =t v}l vl
Z 273 (Verbal behavior milestone assessment and placement program, VB-MAPP) T18]il 7|2 oj9} 81558 H7KThe
assessment of basic language and learning skills, ABLLs)®} -2 Ao|s5E4] 7|k B7F =Fo|a AgEdEel de
AFEEAL Th ASD H-E GAY A= ASD frofe] dopdras 93 FAIE Ao T8-S 7 (Autism Speaks, 2022;
Kim, 2022)8}3 91oH, ASD frobgo] Hol= oAatas A3 dojrad AAES TAs7] A3l 20008t o] F= w|
=3 FHAAE AP FEA o] FF3] EFH I ATHCooper, Heron & Heward, 2007; Greer & Ross, 2011). THEHA]
AojPFEAL ASD Frobs BIRT oo =3o] Ao froles S A AL o184 WA A
skl lom, o]& EUE wARe} X SAFEAAl F83 /dZe &5 AFs JATthNam et al,, 2016; LeePark et al,
2018).

r_‘; 0[0
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MEJY - H= - TR/ A0S T 27| LSH-SSEBN)ZE A A EHEOH(ASD) FOte| A0S L EF (Verbal Behavior Cusps)0fl O|X|= S

B ATroA AFEEE CABAS® E9-S(Comprehensive Application of Behavior Analysis to Schooling) EIBI %A%} o}
o wA B, ALY WA, WA 2 SRR B A TR SEPFEA] Heu0l, AD FoHET oh
2 U Folol A% ShrA F41S WERAL A8 bR o malolAE BAETol4 LI HCARS A
£ okl dojatdto] 42l o8l F W (Verbal Behavior Cusps)g A -

S waol frofel AR BAREAL o RE BUHL BAFE A3 olF FEep] Ad mze

nHF 5ol 7]Hto] FH&= o]Eo] dojs) o] E(Verbal Behavior Development Theory, VBDT)%1d|, VBDT
= A5 S (Verbal Operants)S 538171 #13F w52 Axie} o o &S /idshr] A3 A= 9 das o
E0|TKGreer & Keohane, 2006; Greer & Ross, 2008; Greer & Speckman, 2009). kA 7]&38}H 50| 7)<le] oA
= g F Y WO R HjE F UEF ste dojyFLEHES AE 2 fFEde S 5XE vBDTY S
Zo] $¢kor ELCARE nSHA o]# g VBDTE ZHEY F AEF AAIFY AthGreer et al., 2019). ©]E°] Al
g dojdriAlo] M=, WEMand), B E(Tact), AESH D(lncraverba)F 22 ol5EH S F5317] fdlMe &
o & dﬁ}% 71?4— /\]7”4 %, 7‘421“91 WA, E2RAE, SARA T3 22 e Ao 5D (Verbal
Behavior Cusps)®] 1A %] Sxojof dttial FAFTHChoi & Kim, 2017; LeePark et al., 2020).
VBDTOl| ¢]sd vo}«l Odoi%%‘% 2] FHE B8l o] FolAH, AEE BEHY FAZL froprt dof A3
rellA BES T3l FHE=H, MEA SEE A5TA, o mE d5S HHE NER AskAl 958 Tl o

FojAH, N2 HEH F5& B3l oldel 7hedtA XU WA o= Shgo] o]Fo] A F UTHCho & LeePark,
2023; Greer, 2020; Greer et al, 2017: Greer & Speckman, 2009; Hranchuk, Greer & Longano, 2019; Rosales-Ruiz, Baer, 1997).
Cﬂ] E9°] Dube et al.(2004)> FETY7l F8& dojdFIEHd HAe} kA F5ES SFoAl she Ao sr|=

Gddoleta skt oldd o] EXSHH froke ERIFe] B4 FHVF AR V15 5 den, met
Al A FRHE S AR A 2 A FEHE By E A2 A5 BAE JsEAl @

VBDTO| W=/ 7§l ddojdEs o A AAHS o]FEo 7t FR8E dojdsLEH e vl 714 HF=E Foty
s MRS RO B = B b = LT DA ] = Mo P e DA i B = R ) i R= TR bl =i DA 1= R K I
=2 53(Greer & Longano, 2010; Greer et al, 2017; Greer & Ross, 2008)°] Z1Zlo|th VBDTY #Ho|A+= o] gk
g o] W e Y ARG folo 7 FFol wel gEA Yehdta Boh B A Fodd fo}
dojgsddtAle vzt - A2 - 27] 32 FFol &3 o] 1ol aeste dods7x, AL, shape] &
FAlo g2 AvrE izl gt
P #AHE dTE Tl - QoA &S] o]FoAAIRE ME B HE F3 22 Skinner(1957)7F AA|
dojdzad 5ol weked, HZoe dAFTEEH & THHRJSE = AT ol &S vXe o

o M= LolE Har} AtkKim, 2022; Petursdottir & Devin, 2017)3 X% 3L ATk wheha], ol A
718ke] EIBIE B3l ASD frobe] dojtd-g o]&o] 7he dodsdEHe F50 vA= IF

a7t Ak B AFolx= EBIZE ASD ot dojsEay e nA= YT Ao sdERo] o
ou gt S Hol=A IR Al gt

E

R
e m {o

2 e

)
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2. A7 2H|
AR, EIBI7} ASD frole] o5 e (Verbal Behavior Cusps)©ll HIX= @&F owgr)

E4], EIBI7} ASD frole] Ao Faddo) nX= 9 dojAzgdale olsh 13~247012 vk 24709 o]
hHE Augrp
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O. A+

B AFE 20219FEH 20233714 12719 GRIE AR FEA 7|HEe] ABA AEZ7|Hl A XdE EIBIo| gk

frob &, FRUF A+ #Foddd FF Fols udo = ST &3, A 71T F AE SF8HA K8k

U AR ALSH I 287 wH)gE fols AT tidol A AQEAT HFZHOE b VS F53= 4689 fot
=R

7h AT ez AAENeH, A= o] tid frobsel tiel 71 FHE <Table 1>l AIAISHAT

O AH S FBE A Z(Autism  Diagnostic Observation Schedule; ADOS-2)2] AHH B EH Ao 7| ES TFd=
Ag

@ <ol FolE AT A R B2 kel NP, B2, A7l S} SlE A5

® wEAOL QAL FE 2~380] o2 2FE Aol oA wEE P

@ A NS A o1 o) AN EEekE wEA s wgdsel Y Vvl A4S

© 1 o] F 12A1%F o) B Aol A AlE EBIC Ak A5

® oldell EBIE WY ELCAR 72 & =EHA & 45

@ FE7F B FA7 A7l 282 F dee AL T B+

<Table 1> Descriptive statistics of average information for target children by year

) Chronological age Severity of Autism Developmental age Language age
Year of participation Number of children (Months) Symptoms* (Months) (Months)
(Male:Female)
M(SD, Range) M(SD, Range) M(SD, Range) M(SD, Range)
Year 2021 20(17:3) 42.109.1, 33) 7.761.1, 4) 21.1(10.6, 31) 16.3(3.9, 12)
Year 2022 16(13:3) 41.3(10.1, 45) 7.76(1.2, 3) 15.9(7.8, 29) 15.33.1, 9)
Year 2023 10(7:3) 47.809.7, 32) 7.7600.94, 3) 23.0(7.5, 22) 18.0(6.3, 20)

* Severity of Autism Symptoms: 1 -2 (Minimal or No Evidence), 3 -4 (Low), 5 -7 (Moderate), 8 - 10 (High) (Based on ADOS-2)

2. Bt =

4

E@o] $HL B ° AST Utk B8, on), 8, B 5 FRole dojugo

@ ANl dolid Seo] UE AR, ABAY mwste] t Gfolel At AojRBLEL & 4 9l
o

o AR AHE A5 FgdofelA] o811, EAAeIA 9813, HA HZelA 9905A HlS AHZE HEe

2) 7] ggA ASEHE_ A3 7] SELCAR)
EIBIo] #dgk ASD ol AWEAC] 7% £&25 F¢sty, o EUE /NE3uw5A 3 (Individualized Education
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MEAIH - Hhel - HER / oS || 27| UTASSMEBN) 7 AHAHEZHHONASD) FOHe| oIS L ET(Verbal Behavior Cusps)df O/Xl= e

SkAYol| w©

[<lle]

—_

Program, IEP)S FH3lH, FAo gk ASD Fole] Azl 75 A= 9EFS A Hsko
EIBI AZEFHS H7}skAoh

B el BERAA @h Bl CABASTIIA ALSHE dolgFEMe] AgH mETHolA HET

2l ELCAR(Early Learner Curriculum and Achievement Record, Greer et al, 2019y & AE35FA T ELCARE C—PIRK(CABAS

N

International Curriculum and Inventory of Repertoires for Children from Preschool Through Kindergarten)2] 7 A 717 o]t}
ELCARE “frop7} o|n] &a e 553 dgdof st 555 AFsta dojds 59 2 I3 (Verbal Behavior
Development Capabilities and Cusps)= BEAIE F U=F TA WFS AAZTE ELCARE A EFH 7%= 3HARE 7
&3y 7INke] TET B50]al FAFZE H7KCriterion-Referenced Assessment) =7-°]7| % 3l o] o7t A2 EH
S £58 AR 7he =0 s FHA Holt)h ELCARE FX Y3 25shdol Bed Sy¥TS 727

X2 o]FojHth o] AGFHE AAA, ASA, S5dd, dojdEd AIE 3 d9s X YT
o2 FAFEAJT =3 CABAS® AT EHANAM T8 AP sLIHel tist HrHE T8l i frofEol 7HA
oAYFLIH FFL o 4 vk I AAS W8-S 2o A

S s
o JHU rot
ofs

X2
rr
2

3. g+ EXt

AA A7= 2389, ARHEIE EBI #e, 8|3 AAEETEe] GAE eAFoR Z9sal, A= <Figure
1> 2o

Screening Pre-assessment Implementation of EIBI Post-assessment
Feb - Mar 2021 - March 2021 - March 2021 - February 2022 - February 2022
Feb - Mar 2022 March 2022 March 2022 - February 2023 February 2023
Feb - Mar 2023 March 2023 March 2023 - February 2024 February 2024

<Figure 1> The overall procedure of the study

AR, & 71| BBIol Folshr] s o3 FEE oz fole] e % A% § 2 ARE Y F
EIBIO Fo] ek oH-E AAsH] fef ==Y HARE sHith o] F EBICl Fd frols tidez AREZI7F
ojFolxoH, o] Hrl= AHBIe FEIF AEd AE Ao B IIE APHAS

B ATAE ABA Yol meh wE PHS BF A HS BEe] BBl FAF AASGO, 2 folel
WAQ aTel 5 weiste] AERLKAYENS VMO FAS AYSL AYsHAT. FAA4E T4 2
9ol 47] BEE FLCARE FHOE MRS, F/1H02 Fao nud A7 A%E Fustel TS

1 A FH

2 ATl = EBIE F 49, &3 10AFH &5 1A7HA] & 124RF AAJSAH. Rt fobed A8AR
Ao AEE st 47) o= vpglon, Zb dinit} so g FAd IR FHE AU I5 <l
frob o FAARe] W& 1:10] At

BEE A 718 Ul J¥ 8 SAe] Wl mEt 5 Es 8 a3t YAl sol9YelA ol Foixlth

pat

>
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EIBI7}F AAE A WA % o Al= <Figure 2>9} Z9kom, o] walo= ofgo]g s} ozby) i, FAo ALg
= A5t =9l 99 A=52 A9 Ut wA F7)o wet 2@ e 3wl fobrt wiAEH A, 2t nAdl=
A3} Adgre] Hlx = ks SAE AA

2 woldlo] QIgith oleld FAHL folEolA AAT
3] 918 o, 1F Yule AWe fobsel YEAEHIL ATA F1&e @

gl

=
Aol vlgol 112 FAHE Ae 2 Folh ABHL AAL B & U 7] 9 o]

o
Jo
o
i)
ol

Desk

pEugey

afelolg

Playroom

SACL pUB S[RUBIEL |RUCIEINPRS 10 UoISIAGI]

1augen

aBelolg
1eulgen

sGelolg

Desk Desk

<Figure 2> Classroom layout for EIBI implementation

2) 4 W& : ELCAR #AZEH
ELCARE A FH 7|t 58T E2o|HA FAd EAFZH7F =Fo|th B FAE fole] Aubzql wd

QLN
oo] G Bl FF Folr Yut

of

A t e FHe T ok =
3, BLCAR 72 2Y A9 8 BEE dojid sl sEdlA YW AAE A B Sl fopt o
g & Qe BAEE Aol gl Aot AV dojAFUDAe) WHo] BE AEY Fol 9]

N
=]

o folrt 3= 7Hbto] H7| W Z Ol AT Greer et al., 2019).
T3 AEFES AT o 2 9 FogXFH 2L uF FAVE fole S gk Ad Jl&oldnt olE 7]
° I

2 5t A7), dodsrE, AR, A, A, sEd9 LEla AA BEe] kA F dHolA A

B AFoA nges g5 G99 Learn UniLU)S F3ke] AAIE AT LULS CABAS® Edol|A A& =d SAA

g = 2 gsAge] M Fe 4 welolt)h Lue AMEStY n 5 %3 I8 fEst
I FASHE 44 8019 APASH 5470 32 8AFE FRF o)A HHEHOE A ASh=t o] HANA F
AR} YEo] APA=7 $& A= ot vkgolth &, LU SAAS} fot EEEleE fFHER o] FoA Aot
W2 Greer, 20025 1), E3ZF folo] A 714 24, wg oY, frope] A 71E Y
1k7] wjEof|(Albers & Greer, 1991; Greer & McDonough, 1999), CABAS® Z@o] WA= w7}
| = HAES Fofstar Bty &3HER0 ok JdElel HHsA whg

G A= <Figure 3>3} <Table 2>°l A|A|Ho] Ut}
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MA|Q - e - YR 7 AodliET|Ho] 7| MSHSSINEB)7E AHEHAHEHTO)(ASD) F0t9] 0{H-S=L=HA (Verbal Behavior Cusps)dfl O|X|l=

Antecedeant Behawvior D Conseguence
(Instructions {Responsal

Inter-trial interval of 3-5 seccnds

<Figure 3> Basic procedures of Learning Units (LU)

<Table 2> Real-life example of a Learning Unit (LU) involving interaction between the child and the interventionist

=l

Interventionist’s Learning Unit Learning elements Child’s Learning Unit
Interventionist’s antecedent (A) The child looks at the interventionist.
Interventionist’s behavior (B) Holding up a visual stimulus (lion) and waiting for 3 seconds. Child’s antecedent (A)
Interventionist’s consequence (C) ) ) ) ) )
The child responds with “lion”. Child’s behavior (B)
Interventionist’s antecedent (A)
Reinforcement (B) The interventionist says, “That’s right, well done!” Child’s consegence (C)

End of learning (C)

CARAS® HACH EXPERIENCE SUPERVISION FORM POR PRACTICUM

BCEA Supervisce: Saperyiser: Sapervision Manth

%

% WE* Teachar Perfprmangs Bate/Accuracy

Indlividual 0 Garoup

Chane wtart Time
Emid Time

©

A 1 4
20 Follow-up reguired? ¥,/N

o, WM ¥ Supervision Type [circle):  Face-to-Faoe
Miid & speciiy ) Phone
¥ideo conference

Activity category [circke):  Restricted
Unrestricted
. Hath

<Figure 4> Example of TPRA Implementation
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2 S22 38|83 HE 5 A E(Teacher Performance Rate and Accuracy Scale, TPRA)E ALg-3)]
oA AAFAT o] HAAA FHuLOIA = FAAEL] LU A oA HAFEeL LEE,
Z43tA L, olE Tl FAAECNA F4FQ A=y dao wet AEZE Alde] AlEEHU
th o]g} o] TPRAE TAA 7 AFwo} frof W] AL E I #EFL F# Vel FAA THY Fa
ST THLecPark et al., 2016; Ross, Singer-Dudek & Greer, 2005). <Figiure 4>°l TAA Fvl&3} AT H=7) &

&8 AA AIE A s
5. At=A 2

H A4 2E]H EA+= IBM SPSS(The Statistical Package for the Social Sciences) Window ver. 24.0 ZTFZ WS ALE
gl P A5E BEA43HT EIBIE 53 ASD froFe] o852 H(Verbal Behavior Cusps)9] AFAALE G0
FlE@ Aolrh YEA USEE ARE B3 FASAT. ED, Aol 24T dojAR L 12712 VAR Wy

[}
of elojeied W dojPurdyel WahE PYg Yolny, WG WEEE TUY ¥ Aoz AASHA

m A+ 23

1) EIBI7} ASD fole] AojPse2He] mX& 9TF

EIBIE W2 ASD froprh dojditgol&e] &A% ELCAR A EH
Cusps)®] AFH-AREQ] Zpo]7} Q=R Lol r] flste] tl-eFE - A <Table 3>3} Tt}

219} o], ASD fole] Aoy LI A g AR 2 AR H = YA BAHSE {9

3 Aol7h e HAY 5 AUTh o) EIBIZE ASD o] dojaE wae] FHA JFE WA S AT

53] AP F5EEH(Verbal Behavior

td

<Table 3> Pre- and post-intervention comparison of verbal behavior cusps

Descriptive statistics

Verbal Behavior Cusps Standard t
N Mean (M)
Deviation (SD)

pre 46 4.83 2.36 e
3D stimulus -6.287
post 46 6.74 .68
pre 46 1.89 1.26 e
2D stimulus -5.863
post 46 3.04 .94
pre 46 1.09 1.45 e
Face -10.909
Fundamentals of post 46 3.00 78
verbal behavior pre 46 246 245 "
Voice -13.950
post 46 6.65 1.49
pre 46 1.83 2.23 e
Generalized Imitation -12.228
post 46 5.28 .86
pre 46 5.61 3.07 e
Generalized Matching -4.836
post 46 7.61 1.16
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MA@ - el - A SSM(EBZt AT A E HEOH(ASD) O] Ao S U (Verbal Behavior Cusps)0i O/X|= Fgt

<Table 3> Pre- and post-intervention comparison of verbal behavior cusps (Continued)

Descriptive statistics

Verbal Behavior Cusps Standard t
N Mean (M)
Deviation (SD)
pre 46 41 65 .
Voice Instruction -11.163
post 46 1.70 43
Lister
pre 46 .08 .28 .
Unidirectional Naming(UniN) -3.985
post 46 34 48
pre 46 3.76 2.72 .
Echoic -5.071
post 46 5.78 96
pre 46 .82 38 »
Parroting -2.842
post 46 97 14
pre 46 1.78 2.5 e
Mand -12.635
post 46 7.04 2.5
Sspeaker
pre 46 1.11 2.28 .
Tact -9.079
post 46 4.11 2.19
pre 46 24 .63 -
Mand-to-Tact transition -10.242
post 46 1.37 .67
pre 46 .00 .00 .
Bidirectional Naming(BiN) -2.598
post 46 13 34
"p<.05, “p<.01, " p<.001
2) EIBI7} ASD frobe] dojqsd el mX|= Aodm5E ¢
(1) AE Ao ABY Folgoh HE ojA
Gholel QlojwEe 3 BUe A 12719 AF, F IR 2P 247190 AFE o5 ZwlE o)
o =74 ARgo] ol HA solue Al7]ol7] Wl TAANE frote] AdojdES 12719 T = ol o
oY TLEH S AR AdojAFE N} Ht YEAGI P AoJAH S <Table 4> 2T

<Table 4> Number of infants by pre-language age and basic information

Mean language age (M)

Number of  Mean chronological age
Pre-language age . Receptive language Expressive language Overall language
infants (0
M(SD, Range) M(SD, Range) M(SD, Range)
12 months and under 4 38.5 12.2(3.5, 7) 9.2(1.5, 3) 10.7(2.5, 5)
13 to under 24 months 39 43.0 16.28(3.6, 13) 16.20(3.6, 13) 16.20(3.6, 12)
24 months or older 3 423 23.3(3.2, 6) 25.6(1.5, 3) 252, 4)
D AA foje] dojswa W
<Figure 5> AHEH HA folES EE AdAP3UEH A Akl S Btk 53], AA oAz
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7 Voice Instruction 8 Unidirectional Naming 9 Echoic
10 Mand 11 Tact 12 Transformation of Motivating Conditions
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<Figure 5> Pre- and post-intervention differences in verbal behavior cusps based on overall lanquage age
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MR|Q - e - YR 7 AoliET|Ho| 7| NSHSSINEB)7t AHEAHEHTOY(ASD) F0k9| A0S (Verbal Behavior Cusps)dl O|X|= gk

Pre-Post Differences in the Development of
Vearbal Behavior Cusps
or Childran Under 12 Months of Ageld
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Fundamantals of varbal bhahaviar Listener Speaker
1 Conditioned reinforcement for 3D stimuli 2 Conditioned observational response to 2D 3 Conditioned observational response to faces
stimuli

4 Conditioned observational response to voice 5 Generalized Imitation 6 Generalized Matching

7 Voice Instruction 8 Unidirectional Naming 9  Echoic

10 Mand 11 Tact 12 Transformation of Motivating Conditions

Across Mands and Tacts

13 Bidirectional Naming

<Figure 6> Pre-Post differences in the formation of Verbal Behavior Cusps for children under 12 months of age

AFS-o] Aojf e wslox= ARESIE v (Generalized Matching)S 94%7HA 73 7}53l% AL, 3D 2D
3t =13ke BN E 2t 93%, 70%7HA FEENSH, o2 F4olv Il wheshe 23skd dEnks
ANME 72%, 9%+ W& o A ALR Hol wgdgol thsf of&o] AAst= A=olu Azl ta F-552
E AT F e S He AoE Bt T8y WEFely T vlolde ods] W sEor 12714
<Table 5> Basic iformation on inants uder 12 months of age in terms of language development

Child A Child B Child C Child D

Chronological age pre 27 53 43 31

(months) post 39 65 55 43
Developmental age pre 10 10 10 19
(months) post 21 10 20 47
pre 8 9 8 7
Autism severity
post 8 9 8 6
Receptive Expressive Receptive Expressive Receptive Expressive Receptive Expressive
Language age pre score score score score score score score score
(months) 14 10 14 10 14 10 7 7
post 22 17 14 10 20 14 28 27
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2D A=l gk #ENESH dF @ Hagol i HFNEE A4 47%, 26%, 30%=
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Fshn At WE} ATl G Sold 23 Wesh P9E he] Fr)2A Aol s FAE AL ST
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Fundamentals of varbal behaviar Listaner Spaaker
1 Conditioned reinforcement for 3D stimuli 2 Conditioned observational response to 2D 3 Conditioned observational response to faces
stimuli
4 Conditioned observational response to voice 5 Generalized Imitation 6 Generalized Matching
7 Voice Instruction 8  Unidirectional Naming 9 Echoic
10 Mand 11 Tact 12 Transformation of Motivating Conditions

Across Mands and Tacts

13 Bidirectional Naming

<Figure 7> Pre-Post differences in the formation of Verbal Behavior Cusps for children aged 13 to 24 months
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<Figure 8> Pre-Post differences in the formation of Verbal Behavior Cusps for children aged 24 months and older
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<Table 6> Basic information on children aged 24 months or older

Child A Child B Child C
Chronological age pre 43 45 39
(months) post 55 57 51
Developmental age pre 24 20 37
(months) post 57 38 49
pre 6 8 7
Autism severity
post 6 8 6
Receptive Expressive Receptive Expressive Receptive Expressive
Language age pre score score score score score score
(months) 25 24 25 24 22 26
post 58 56 30 28 51 46
Foln 54 2 EAANADL 247t 25197 247) Lol Aol B o] 33/ AoI UL, AR FHANAGES
BASA FAHAL AE 58 9 mHdolAge 247t 30095 YR HAAS ATk ET PEPR 391G A
oA fohs B2 107h oA 397 =, A2 2770 ol 3R, =& e 3270delA d07hd =, T2
A= 307MLollA 43702, Aol A= 2470 Lol A 32702 FFH AT
C frole A AT o AZAR2 37idz AR EEd® 2 37/ldolin. A S dEs 12 S
Fo|T 48 ¥ EHAQIATE 247 27127 267) Aol ATl WRAGo] 492 FAHUL, AN
EX g &4 - )

= £ , 12
Ho} o2 SRIFHITE AT F8 H FPAAH S A7 sUNLEH 462 Gl =5
AAl A frobe B 3s7]dollA s3EE, A2k ssldollA ssleE, w& F-&2 287]€Lql
A s1IMEE, dojA QAA= 4570l A so/fEz FFE AT

Hl=3 AGAH A FAE A2 R L, frob ¢& AlQstae BEAdHE AR A
1ZV=7) 82 7P Eer, dEdH S Brkstes 9y Sl
©°F Ho

2
hAdHoR AHSHAAEsL Mg B1 w5 vop 3

1. EIBIZt ASD Ote| AojHSLEH OjX|= St

< Ao E7I=x, FA 2]al xpel] tid Ao FE 2| AolE: AR Fov|stAl B
Ao F7Iz F9lA= 3D B 2D A=l It dENks J =
WAolA BAGoR fejuja Avkg epiich
B4, 30 B 2D AFe] e #EEE AHEE, Folee AAA AFH 2o 5 A i 28k
ol7t Aol S IE3t Aoje I LEHES FASh=(Keohane, Pereira-Delgado & Greer, 2009) RS2 Z7] <
oPUgelq w$ Faslth 3D WL 2 AF BEE AB 24 AHAAA 2, Qs wEHE Agel Az
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MA@ - s - HER 7 AOAST|He| Z7|1HFSHSSIEBI)ZF AHHAHEHOY(ASD) FO0te| AO{ASLEHT (Verbal Behavior Cusps)0ll DXz F&

P5s Zuhe Folo AT Aol HEE(preference)2t A Z = (novelty)©] A1ZHE @RS W47t FTHDu & Greer,
2014; Roder, Bushneil & Sasseville, 2000).

Longano and Greer(2015)= F-72|Ql o] F5< flaiAe AlZ & A7 A5 @l tigh =4 237t dasit
= e T A oS w7l fl8 frobs AbECl AlZAA ASEYE ol AHES oS A= A
2 AFolE FoE 71&ofoF 317] wZolTHore & Lowe, 1996). ©]21%F 2 5o frofollAl AT W Frok= Al
22 A 4, dF £ Al 3E UE AR 3 2hoE Aol HEE ¢ Atk fobt @40 tiE
AN fFo] AsEe &0l ofd A, froke 4= BA @AY 3ol EAE #FskA AU & A

=44 : 3 T, TR A e 22 jkgow Ao
g} AesEe 7] Azke} satel F W] BE4AQ 22 HATKGreer et al, 2011).
=4, ASD o7k Al the 42 B Fage tig #EANEE FAHSE 9 ]Z'i 7‘5‘_3%% YER AT Abgr

= ol

o] THCleveland, Kobiella & Striano, 2006). TF2 AlEE & WEo] Fole} *3?_]/] @'i;i, & ALS)E 18lar 91X
E‘:lrE%ﬂ Z 231+ H 523 ThSenju et al., 2008). O =
st e AAEA BRICERY A3tE we ¢ glon AAHo R i ASA A4 HES 7|37} Algkd
th webA dEH B4EE #ES] 9% 210 Aste Ao #Ee] EFAE FTTMTE 7127 HY, o))
o o o]e dof o] ofHo tE AMe F4Ee] onE YL}Q}’S}
= 582 AHA E3H(Listener literacy)2] A12FO| THGreer & S

responding)®] AElCZ FA-4] 2TE AN AL 4 AA9 HEol7] wiiEolth watx FA 9 dojds
o] 2o WEd Az wiF o MAxHoE A4EE YEHS Bie 75 AT 2A08H 3ol tHGreer et
al., 2011).

AR, ASD o7t LukslEl WK Generalized Imitation)®l] T3F WEHe] Zol= EAAOZ Foudl AxE et
Ytk dutslE 2Rbe A2 Ao E G
(Naming) & SPUTHGreer & Ross, 2011). ©]= A2 2
g ow dutstd S Bl frole MER AdFolA sk flo] AlLsia
ERgth fopr) dutsld ke 555 R al-8l=(see-do) HFETS
Aol A ARAQ] 1SS A Fus wAhY FRIE HAE AWste e AAR 6
ofo] 59| o =

A, ASD fro P% %l‘?lﬁ}% uﬂ’é‘(Generahzed Matching)®l] tIgH 2N E BAZHOZE Fofrst 275 YE

Z} Z Y X|(Match-To-Sample) Z|FHEZ] ol A
W32 FAEsE Aol Engelmann and Carnme(1991)°ﬂ g2 FUA e 5HE 2 H(discriminate)S HI-$7] ¢
g AAzA R 747 Ate] A3 A=) tiE v 7HEAE vl 7]|27F doal stk

ASD frobe T4l 3 AAF 499 AAPFADHAME 2olE RAh ASD fFrolt 4R tdt =455
BN e FAHCE Fond AAES Yehlii=dl, ol AA ddEYV}E SRy WA Bd3its o]
(Hoff & Shatz, 2009). f1ell4] HAglo] e =0std #FANEGo] 2 JAHHAE o, Greer and Keohane(2006)= o}
7h F4AA ) WS wint A3l QoA ESE AT olF Sl HAe Hdistener literacy)S T ESHES I1bH

TA 27] DA A Gl 7] =, <go|'r & Fop )¢t
4 A EAEE O]SF, =73 X]/\]Q‘r e F Ue OE orY A mdo] A" B
° 23t = A A THGreer & Keohane, 2006). ©] Ax}ol|
Ae AT 54 ANE AANE ), 7‘]’\]9}“ E}E 5"—}% Aol AAIsk] wEgo] AlZFE Aol o3k Zo] o}
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Uzt 34 A d- oz 7ghs BAeth
AASEE FozM, AP FoAH oz AIZHH GAE AT 7HedS AT
Marion et al.(2003)2] 04?011*%; ek A S 7R A9l FAE e e Algo] @3k thojol| thdk Az} )
A WS AdYsiAl & 5 olE SASAT A7 A3 F 7R AAAZ wiA AAE AFHoE FYI HAS
iy HAE THEA ZE 7H°l°ﬂ Hlal o229, BE, M=o A 71X H2EA 1 53 4345 B o]
=4 AA 279 22 A7 wjR Y] Gl HEFE ] dHHEIE o FHRAE vbsAEE
A = EG N ASDE 7H] frobs A SEF vlo]W(UniNaming)oll thek 2=x13tE atel A SA
mgk A Ut ol frobrt st jEgoly mH AYPE shadt F Al @2 AR S st
U] STKGreer & Ross, 2008). 5 B¢, frob/t 54 AMES HUHA 1 o5& &
< EACHRY oYl Ales THTIE A dlelie BT, o=
B I UThLecPark et al., 2020).
F 999 dojdsEEHoAE FAZSE Fougt 2o|7F Yelte™, 1 F ASD % = Parroting¥} ©]
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Fl

°P°ﬂ Al 7 sk=E Ak 01017‘4 71 T 0413‘r ol 7] g4 WE
sz oL olzslo wask, o|F $ol e e Ael WE we A FAE
and Ross (20082 Parroring®] 4 BA19] 27] W2, wlel wap] P5S A43h] 9@ AAzdoletn 2439
o} o FZe Ao A= EA ol 7sshe Aol 5 P 71EARQL o o|tkSkinner, 1957). ANZY dHEDZ =
ZPHQ 54 dol 4 AAS dSATIE 7Y Yol A do] §53 aFolA 8% IS I o= F
o7l BHE o3 s dAAEY(Cl: M T HE)E AT S8l A4 =Y dyEdE d8E s

Eoltt. z71olle Mol BARA 7I5dtEs FiL, olF fopt duid veS Tl dojH WS L +
A& W FARA G 7eE Asgitt o3 dFele WME g gES e tE 3 P HAxHoE 1T
E| ™ (Fiorile & Greer, 2007; Greer & Ross, 2008), 3}A} ¢lo] whde] £33l 7|2 Q4 F Hridh

EA), ASD frote MEMand)dll N 24348 A3lolM= FAZHCZ Fong AxE YeEPTh Skinned(1957)E

NES 2g &y AAstL A2 BT A=S0] SAlsks @44 2]l 7163 A sl e Ao Fso=
golsiH, o] e 5 ASAE AFIra AEsith A& S0, ofol7t Ho] T & FAla ek Tsha
dr7t E& AdulFo] Sukgel siARTd, ol WMErE dAg Zojth e AL A4l 718 S 29
FEE AAANA HAste 98-S s, 7] do] wF dAdA Uehdes 8% dselth =3 Wes 5714
f01e] A3 FFS W] "ol & Ao YR F3 ojHS HA AL 4 UTHChoi e al, 2015; Greer &
Ross, 2011; LeePark et al., 2018; Yang & LeePark, 2022).
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© 38 WA tde] oS 2 g A 2 W, Ta3 AEF TEo] o]Fott 27U HEES 54 Y,
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AR, AN B @Ee 7IREe R S 54 ARE dhgoltal AWt 13T HE dHEYE Sashe A

L 7153 FAF HE d Hed x|z, AT Ao AR 3 A4 FA 240 THGreer & Ross, 2011; Greer

& Speckman, 2009).
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<Appendix 1>. Classification of Verbal Behavior Cusps according to Verbal Behavior Development Theory

Verbal Behavior Foundations

Verbal Behavior Cusps

Conditioned reinforcement for 3D stimuli

Description

Student observes 3-D stimuli; 3-D stimuli select out visual observing respones

Protocol & References

Conditioning of 3D Stimuli as reinforcers for visual responses(Du et al., 2015; Speckmad et al., 2017)

Abbreviation

CR+ for 3D Stimuli

Verbal Behavior Cusps

Conditioned reinforcement for 2D stimuli

Description

Student observes 2-D stimuli (e.g., pictures, text); 2-D stimuli out observing responses

Protocol & References

Conditioning of 2D printed stimuli as reinforcers for visual observational responses(Greer & Han, 2015)

Abbreviation

CR+ for 2D Stimuli

Verbal Behavior Cusps

Conditioned Reinforcement for Faces

Description

Student orients towards/ looks directly at (adult) faces in proximity; (Adult) faces select out observing responses

Protocol & References

Conditioning of facial stimuli as reinforcers for observational responses(Maffei et al.,2014)

Abbreviation

CR+ for Face

Verbal Behavior Cusps

Conditioned reinforcement for voice stimuli

Description

Student orients towards the source of a voice added to the environment

Protocol & References

Establishing an Adult’s voice as a reinforcer for observational responses(Greer, Pistoljevic, Cahill, & Du, 2011)

Abbreviation

CR+ for Voice

Verbal Behavior Cusps

Conditioned reinforcement for See-Do sameness

Description

Generalized imitation-student imitates others’ novel actions in the absence of prosthetic reinforcement

Protocol & References

Mirror protocol for See-Do response as reinforcement(Du & Greer, 2014;)

Abbreviation

CR+ for See-Do

Verbal Behavior Cusps

Conditioned reinforcement for Hear-Say sameness

Description

Without verbal function-Student emulates speech sounds or words heard to a modeled utterence:

Parroting/Canonical Babbling

Protocol & References

Stimulus-Stimulus  pairing(Sundberg et al., 1996; Yoon & Bennett, 2000),
Auditory Matching(Choi et al., 2015; Du et al., 2017), Rapid Motor Imitation(Tsiouri & Greer, 2007)

Abbreviation

Parroting

Pre-Joining of the Listener/Speaker : Listener

Verbal Behavior Cusps

Reinforcement for rsponding as a Istener: Responding as a Istener to seech

Description

Student responds to vocal properities of speech: Follows vocal directions

Protocol & References

Establishing ponemic simulus cntrol for rsponding to vrious vice istructions: Listener Immersion(Greer et al., 2005)

Abbreviation

Listener Literacy

Verbal Behavior Cusps

Incidental Unidirectional Naming(Conditioned Reinforcement for Names of Stimuli as a Listener)

Description

Student emits untaught listener responses after learning speaker responses or other naming experiences

Protocol & References

Multiple Examplar Instruction(Fiorile & Greer, 2007; Gilic & Greer, 2009; Greer et al., 2011)

Abbreviation

Unidirectional Naming(UniN)
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(Pre-Joining of the Listener/Speaker : Speaker

Verbal Behavior Cusps Conditional Reinforcement for Matching Hear-Say and Verbal Functions(Echoic)

Description Student emits speech sounds in the presence of a model. Reinforcer is production of the speech sounds themselves

Echoic to mand(Greer & Ross, 2008),
Echoic to tact(Greer & Ross, 2008)

Protocol & References

Abbreviation Echoic
Verbal Behavior Cusps Correspondense between Production(vocal or non-vocal symbol) and Delivery of Reinforcement
Description Student emits mands under relevant motivating conditions

Echoic to mand(Greer & Ross, 2008),
Protocol & References
Speaker immersion(Pistoljevic, Cahill, & Casarini, 2010)

Abbreviation Mands
Verbal Behavior Cusps Correspondense between Production(vocal or non-vocal symbol) and Social Reinforcement
Description Student emits tacts as a function of social listener reinforcement

Echoic to mand(Greer & Ross, 2008), Tact-focused training or training for the establishment of social listener

reinforcement(Eby & Greer, 2017; Delado & Oblak, 2007)

Protocol & References

Abbreviation Tacts
Verbal Behavior Cusps Transfer of motivating conditions across Mands and Tacts
Description Student emits mands after learning tacts for the same stimuli and vice versa with no additional instruction

Transfer of motivating conditions across Mands and Tacts

(Nuzzolo-Gomez & Greer, 2004; Singer-Dudek, Parklee & Lo, 2017)

Protocol & References

Abbreviation Transformation of MC across Mands and Tacts
Verbal Behavior Cusps Bidirectional Naming(BiN)
Description Student functions as a listener and a speaker during conversational exchanges with an adult/ another child

Multiple Examplar Instruction

(Fiorile & Greer, 2007; Gilic & Greer, 2009; Greer et al., 2011)

Protocol & References

Abbreviation BidirectionalNaming(BiN)

*source : ELCAR(Early Learner Curriculum and Achievement Record) A CABAS® Developmental Inventory, 2nd Edition, Manual and Guide
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