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The Effect of RFT-based Class-inclusion intervention on the emergence

of hierarchical responding in children with Autism
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This study examined the effects of a class inclusion intervention based on Relational Frame Theory (RFT) on the emergence, generalization
and maintenance of hierarchical relational responding in 5-year-old children with autism spectrum disorder (ASD). Three boys with ASD
who were receiving instruction at an ABA-based educational institution participated in the study. A delayed multiple baseline design across
participants was employed. The intervention consisted of nonarbitrary inclusion relation training using transparent boxes to provide physical
experiences in which subordinate classes were included within superordinate classes. After the mastery criterion was met, a second phase of
intervention was implemented in which visual materials were removed and only verbal instructions were used. The results showed that all
three children, who had demonstrated low percentages of correct responses during baseline, exhibited consistent and marked improvements
in the accuracy of hierarchical relational responding across both Phase 1 and Phase 2 following the introduction of the intervention, with
two of the three children achieving stable performance at 100% correct responding. These effects were generalized to untrained classes and
maintained two weeks after the intervention ended. The findings suggest that concrete and nonarbitrary relational experiences based on RFT

may serve as an effective instructional procedure for promoting higher-order cognitive abilities in children with ASD.

Relational Frame Theory (RFT), Class-inclusion intervention, Hierarchical responding, Autism Spectrum Disorder (ASD), Nonarbitrary
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1. gipel meH A 2%

A} A7 ol(Autism Spectrum Disorder) OF&E 5 AP FE o9t 1A FE Zu e AgS Bt o]&2 ¢
A3 AEL o3 MES 47] 3l JAFH ol dasiH F59 Ao 7ee BAHAY ¢l oEst=
A7k BkMing e al, 2014, o1 W3 P Qo WMo REL ol sigE BAE nPoR Qg T
A e w3 XSl A= A A A OJ(generative language) 5H Y] A HH=E 4 ATHMoran et al,, 2015).
AR FRATOIME AugRe olEo] Azkel Aol W} o} FHe] FAE HoldeE, YR olFL WY P
2 obEd g S5 A Zete] A Aol 59 APt A AA= AeE HIEUATKEls Weismer

& Kover, 2015). WehA 54 Eoko] F23F A=, MNEA =FH(Discrete Trial Training, DTT)O|U A3 % EZ
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(Relational Frame Theory, RFT)S AlAIE] $hth RFTE AZE Ao} AA9] A4S 78 Ado] whS-9] B F5°] oY
o, A3E 19 BAE MNAHOE S5Eku olF WHOE Ny FANA e AR WAF HPHE S¥o=

E.Th(Hayes, Barnes-Holmes, & Roche, 2001).
RFT ©]&(Relational Frame Theory, RFT)2] 412 A A Wh-S-(Relational Responding)©]™, ©l= Al 7[R F£8 4o

2 499k A, 4559 Mutual EntailmentyS @ O R S5 2T #AF AHAA TA glo

st N2 IAE TEshe S 2 AA|, 7]°52] Ho](Transformation of Function)= 574 A= Ad 7]

o] 119 AAE BL T E A=Fo 7 HolxEe AAO|THDixon et al., 2016).
o

olZgk Hdgjoll 7|wksl <IZke ©ed] EEld A= HAo| ofEsh= AL dol, A3 - JdA BAE &8
st ALLE 23T ¢ Aok 293 S0 27t ASE e #AE FAhske e Hded #AE v
(nonarbitrary relational responding)©l2} dtH, F=81%k Ee]2] &Aool oEskA ¥ WA TAjo] wt AdES #d
Ax w-go oA HAY WF-S(arbitrary relational responding) - E A ] H ThHayes et al, 2001). A3 Ao wEw,

Zloll= BlIde| A BA| 7IRke Aol REEEWHA HA}F o AAE dojHo® AHeste sHo| W=
2 YEP}THHayes et al., 2001; Stewart & Roche, 2013).

gz A oA AAE o2 T YA (coordination), Bl 3l (comparison), HTH(opposition), H Al(hierarchy), AlZ}(time), &
Zhspace), A B(deictics) & THEFTF BA FES THOE AF7F FAHAYT 53] 54 dAVE 7P WA FA
a1, o]F vlwel 1A BAYE s, wrel AAAE DAV M =A UBhde ASE B aE A THKisten &
Stewart, 2021). 12|t} TA F3o] I FAE vl wh-gF glo|d REZe] FEo wet xfolE Ko, YT
A 738 HAAAE 493 RS B BiYYd ¥k o|Fo FAEE ACRE Uyt o] 7hed Blwset 914
e o8 22 gAlA ATAFIQ dBHA #HAF = o E wEA, B Ao T8 A3 AL A
Bal= A 7|Hle 2 FEREY QI TKKirsten & Stewart, 2021). T Yo}t IAIA BAS] -9 AH A ofFo A A
HA g A ad okido] B E Q) O M(Church et al, 2010, 2015), °)& LAY vlwdA ol vls| A7 o] A
Aoz o o9 TAH He 8ol Atke= HE onldth

webA] QA WhEe] WEE FX8] % FAE A AsAE A olE AAFSR Frista 24T F

Ue HAAZE Basith oldd 5o Pt deE 85 Aol Piager®] TEEFN(class inclusion) ZHA|0]H, RFT
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24 - gAY . 0|88 / BAE OIZRFT) JI8 RS X7 NI 015l 9 ¥ HH OjXE ¥

ATFAE GA G FAE 7o st AF AFE Y3 YTHMing et al,, 2018; Zagrabska et al., 2020).
friEshclassification)= Ab=2] 715olv 88 S 2Ast A=E HAY fFHoE Fv AHOE, @ed
4 EF7E dol 54 ASoluy a9 el O xEAQ] AR frael £3
SFCH(Astley, Peissig, & Wasserman, 2001; Slattery, Stewart, & O’Hora, 2011). &, &3
o, B Aol &3that fAe] £ Bo| FAYCIH, BE AS ¥l FRoIth= A2 (Mulhern,
Stewart, & McElwee, 2018), °|E& T3l Abzolut 7/HES A - 39 A &KolA 22 stdn. o8 Al
a2AA] A e] @A 7gke 2 Ag-EFH(Murphy, 2002), 7] A WG AAHM FF HHS EUE F53E
duk frof= Axl A -3k BAE olslishs AAIY EF 58S L2 A THPiager & Inhelder, 1969). ©]
ARIL F20] FEHS O W] S (Piager & Szeminska, 1952), o] F T8 AbaL, Aol Ade] ksl £4) A T 7
Z22 SAEHQuinn & Eimas, 19906).

T2 A# e frole dRkdom F4H A A, - skl BA clsfollA olHEE Eol™(Hayes et al,
2001), B3 AFE FASHE o8 #E ©A T ASE DA o) HdeFHog wgsts A HLovaas et al,
1971; Schreibman, Koegel, & Craig, 1977122 213l 7/1d4 #AY 5 -39 75 TAE FA3MA FH&3h= o oH
0] A& F Uk o7 A HAA &7 dod 2H FHS AFT ¥ ol ekMcHugh, Bobamac, & Reed,
2011, IAA FABH F2 9 Ao ololy ARAH AL H Sk Autile FFS HThStewart &
McElwee, 2009). WetA] g JR O] F5o 343 A#A g4 folet ERets, o 1apHQl dojet Qx| W
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Z3Nclass inclusion) FHAE S8t A - 3 i) CERE ge A7E0] ofbF
o] FEx3 FAA Asts QoS EAstE weko g AE =T (Dean, Chabaud, & Bridges, 1981; Gold,
1984; Politzer, 2016; Wilkinson, 1976) Politzer(2016)= ©|#13F o] @3t =2]& s ATt A== Aol of
Uk, d79 o] 84, - skefold] ReA, HEEF et 22 dojF g9l os) A FFE Weta F
etk =3 AAY] AA4H a4F T Tl FFE F USo] BaEHA=T, dE 59 Dean et al(1981)
A zte] Mz EAS o] &3 vk sA obFe FAL 20% ol FFAIZ vl Atk o]y e A= ofse] Al
7t @8] frE BAlol tig AEE A wiErto] ofdel, Ao - XA el WHEH BEEHo USS o]
ot w3k AFE {5 3F ola) ol tiE ATolAE v 234l ® Rl Uik Hd A FAXe] HxE =3
Stal(Blewict, 1994), BF 3~5AH] oFe 52 AA-FE AAE AFHo=Z oldsiH, T 7847} HUL W =THo=
s A3t A&tk B3 ThDeneault & Ricard, 2006).

ojxy WA A= FEEY TR I FF Hufjo] dle] HFg v, AAE AAA EF ¥eES
AAH SR 7t2X1 dutslst= T4 AaE £ 33l thLaurence & Margolis, 1999; Murphy, 2002;
Palmer, 2002). ©]°]l RFT A7A=2 A £/5 ﬂ%‘%ﬁgi FAEE drstE BA A e o= A oJstalSlattery
& Stewart, 2014), °15 AF FAs] 9T A = ol ettt 2719 AR Wi i s A
A Hbgo] 7| F2E BEAEY 3Gl Luciano, & Ruiz, 2012, 2014; Griffee & Dougher, 2002; Slattery et al., 2011;
Stewart et al, 2018) 71 ©]%F o}z GO =2 & A ¥hs Td AatEo] ML= AT

Ming et al.(2018)2 TR AL} thF oAl E-(Multiple-Exemplar Training, MET)< %Hlékﬁ g4 g ofs A

jur]

2]
Fgge) obs EFAA A WEe FPE RusPen, ol obFe A ¥EE A Hzxel BAH
RET 7|8 A2 BFrhdth o] F $UF FA =75 AHET AFolA Lt obs 3t X}Jﬂ*é of dele vz &
HEG Wes BEHOE fFESIA O (Zagrabska et al, 2020), ° F ATEL FHEEFO|T Jde] W £
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3 BARE AT O E A <ol Eolihydte YA AP S 7IWOE Av Boll 2FETEE dolF A BA
2 Hold F USE BHAFEth =3 FH 2y EE e THEE ASE ol FHEA S AFoAE o
#AE 23 93-S Yehfo], HIYed #AA AFo] FEEYT #A EEE FIFTE USSIATE 9, Mulhern,
Stewart & McElwee(2017)= HAEFZH WD olx& UFoz {fE3iet #HE IAE #4 IA8S 5433, ppvT4,
SBS, CCT 59 ket F3t AAtE Fall AF 38 583 Ao F5 o8 1Y w2 F3e Flsta, 54
TMulhern et al,, 2018)°14 otsES tFoZ HIYJF 23 o7 23, o7 A BA 55 BTHexE &
A3ttt H o= Paliliunas et al.(2022)0] 8M~13A4] A A ofsS UIFSZ 1 SPY AIYS &85t Fant
H o3 914 BAe Gy o] iE A= 7)FY HolE AR FATN AAE Kt olHg d¥
o] AFEL YAIA 7 wksol s WA HA S dol, RET 7IHE FAE Bl AAR a5
bas SXste A4 2AE At

dutstd = A& BT, AHAA7 e obFo WAZA Arare} Ao = &

TUANAE Lo TS GO R 3 BAE o|&d 7¥e AFE0] HA RauEa ok A HA 9§
(Lim et al, 2021), A& QQEZHH HFS(Cho & LeePark, 2023), A ¢17] W3 4 7Id ¥HS(Yu & LeePark,
2022053 o] Lo FEgRtel gk AT-Eo] v RuEUT, BHTE SF(Lee & LeePark, 2023), AAA
AA EBack, Lee, & Park, 2026) & RFT < = of thg AEol FAEHIUT ©f
A3 ATE2 RFT7F AASHE B B3-S 25T F UoS AFHoE HAFAoH, AAAH ) obsS thde
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A 0g ol AR Qukge] M gly] W, X FEM S4o AMEe] tore AAYR obEe
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t 712 BR SHA A4 BRE U9 Uk Afeld 2] dof - X wEe T o] 2 A
7)ol thKirsten & Steware, 2021). ©|E]% WA EAoIE B, AL o}FL thgos B A W g §
w23 A AT oW ADHo|th HEA ABA J]NE FAE AE WEsGolE AL Rol AT, HAD &
B2 Aat AA A G BAA - A e BRE HIe BAE ol WAy P mad Ha
of B3] Mol Wt B ATE AL fotE thgos, BAE ol2®FDA JINE AREF F
AE AAsel, A BF wrge] a3 Qusl sHe AFSAA B 0B Fal 27] dojsh X WS
=T 5 Qe A4 DA nhsa, WRE S Hal £9e dolE ReT A1 FA) mEA - QN B

2. g7 =H|

oo B A7e FIAF vl BAY wkZolA I FF oY TS Hole T sAl AH A obss o
o2, RFTO| 718k 523 SA7F A Whgo @3 Ao vAe TS ASstaAt ok AT HFHo|
e A7 ZAe e 2ok

AR, RFT 718 523 Sl AHAEG N ok HIdeA A whgol oud JaFs wA =7t

A, =2 FAE S FA4E BYed A e THHA &GS A= IutEtE =Tk

AR, 523 FAE 3l B9 ¥ oA WS FA TE Foll= FAHETR
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B AFole ABA WSV BN FAE WAL = AHGF ) Hol 31o] Fsk obs 12 11d ©l4 ABA 1
F X230 FAstH o™ RFTY &Y (coordination) F7Fl A G gHkyl 2841 whg-o] 7}E3tth T3 1
(comparison)ll THEF BAE WESolA AFEFitat 2qputo] Theghe HAFAM ok 2 94 ABA ol 1
o Fofstar Aglem RrTE FLA BTl dEnbst 3t vhgo] sty ey Hlae] ek 7t
ANM= dagvt Zhsdlon it o wol e AoE YET obs 32 ABA 1w ZEIH]
04'3}h obsolon Fdd nlalo] ik BAR HrlelA xRt xeaeito] 25 JHsskiith o] ofs9]

G+ AEE FAd gk AR} 39)gkgo] Bol ofgel AAE HAF AR A sHol ¥ F& ThsAel A
E}. Al obs 5 fA vkgol tid SAE AR F Ae AR lee BT ZEEa dlen, A A=
<= O3t 2

AR, o871 Ee AEEFEH ANz AL ofs

=5, A - FH - 27] Bl 7Fed ok

AR, 1-107HA] =7 o] 7hs’t ok

UlA), BaL 2ol o

ks

gAY, 7128 F5 B adolE =)0l 7Hed obF
‘04 -
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oA, RFTO] FL4
LEA, AAH WA BAAE oHEE HolE obF
AGA, AT Fodo tis] Frol FoE W ot

2. G4 AA

B AFE FE323 A9 aus A=Fs] fdl obs 1 AAE Fur2A AAE ARSI olsES AR
o] FA AL FBEIAY old =E2HA EEF, &3] EE Aol Ao FASAY. ofF 1 AdH T
= skl AIZE ZF
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MZL O)do] a3k 3o 8T 4 = o]-o] YTtHCooper et al., 2020).
FEZF FAE 7124, FA 129, Dkl 4 AR AxEgen B4 B oF & asl A4He
2 FAHEA Yoty e 712AH FIF 20 23)7] B9 THH FEF} FAFA G FE 5ol A=

) Nz AT
AT ARRE 55amx55am 2719 BN =S ALSAT BHA A= BB A oF, ELHY )
B9 fEoR PG, 24 A9 FEot (BF 59 fEo] ZRHUT B So, FF 42 /), 2

:- 5
o, W WA, & FoE TAAALH, 7 89 FEUR 64 J=E AAAT. ER 43 7 TP BAS A%
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<Table 1> Participant Characteristics

Child 1 Child 2 Child 3
Chronological Age 5 years 5 years 6 months 5 years 4 months
Gender Male Male Male
K-CARS2-ST1) 34.5 42 43.0
Receptive language score: Receptive language score: Receptive language score:
PRES?) 5 years 4 months, 4 years 8 months, 4 years 10 months,
expressive language score: expressive language score: expressive language score:
5 years 4 months 4 years 7 months 4 years 8 months
K-CDI3) 5 years 3 months 4 years 5 months 4 years 10 months

Language and

Has difficulty understanding situations,

making inferences, and recognizing

others’ emotions.

Capable of engaging in back-and-forth

conversation with peers for about two

Responds accurately when visual cues

are  provided, but has difficulty
inferring causes, intentions, or likely
outcomes from  verbally presented
situations.

Able to ask questions to peers, but

has difficulty listening to their answers

Has difficulty making associations,
drawing inferences, and understanding

context.

Able to ask questions to peers, but

has difficulty listening to their answers

Cognitive turns. and responding due to impulsivity. and responding due to impulsivity.
Characteristics Capable of mutual entailment and  Capable of mutual entailment and  Capable of mutual entailment and
combinatorial entailment for  combinatorial entailment for  combinatorial entailment for
coordination/comparison  relations in  coordination relations in RFT. coordination/comparison  relations  in
RFT. RFT.
Capable of mutual entailment and  Capable of mutual entailment for Capable of mutual entailment and
combinatorial entailment for comparison  comparison relations in RFT, but has  combinatorial entailment for comparison
relations in RFT. difficulty with combinatorial entailment.  relations in RFT.
Responds with crying or screaming in  Shows high interest in peers but  Demonstrates a  strong  avoidance
unexpected  situations. occasionally approaches excessively or  response, refusing to participate in new
distupts their play. situations, with new people, or during
Behavioral new tasks.
Characteristics Exhibits with  emotional

Frequently engages in solitary play
rather than playing with peers during

playtime.

difficulty
regulation when restricted, leading to
impulsive actions such as hitting or

touching.

Consistently plays alone; when playing
with peers, screams and abruptly stops
the game if rules change or when

anticipating a loss.

1) Korean Childhood Autism Rating Scale, Second Edition, Standard Version (K-CARS2-ST; Lee, Yoon, & Shin, 2019)
2) Preschool Receptive-Expressive Language Scale (PRES; Kim et al., 2003)
3) Korean Child Development Inventory (K-CDI; Kim & Shin, 2006)

Hoz A fl 277k AR g2 & AAE AEEE L
Zrel &9 frEs Yee A= ARgsiith dE
TE 5 sl 2 A ol ¥tk sk=vt

el e B9 4% WAL Bosha, 2 Al

2~E]
— =
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<Figure 1> Picture Cards and Class Inclusion Boxes

- o, FART - wRRE - AR - 08 W] - EE), SIRHZ - Av -

2 BA Fhe
WA FREE 5sanxs.sam 3719 FAA AETt ASHAT, 474 FRO FEEER, HY, oF, LESTH T
B Az AFE AAG W, oFFo] o] WA =S TASE deste Az Al 1 ST Wds) Foic

Cat 2 Dog 4 Dog 2 Cat 4
Cat 3 Pig 6 Pig 3 Cat 6
Cat 2 Horse 5 Horse 2 Cat 5
Cat 4 Cow 6 Cow 4 Cat 6
Cat 3 Sheep 5 Sheep 5 Cat 3
Dog 3 Horse 6 Pig 2 Dog 6
Dog 2 Horse 5 Horse 3 Dog 5
Dog 4 Cow 6 Cow 4 Dog 6
Cow 3 Sheep 6 Sheep 2 Cow 5

<Figure 2> Cue cards (example:animals)

3 A= 78 IR
s FEEG A=

_?r
Zye] 2ol FHL olF

flo

Bo) AR ALg3te] O wrhAThe 39 S5l B o B9l fFel Al @
2 2Astgtkel “Lol7t H BY, ohyw SEol © WU “FEo] § Y, op
W o] o AUy 7 AlAdA &2 Bael ol B ule] glofr wofg S A Foluh A wleEE
&z 4o} AN

oot

Are there more {class} or {stimulus 1} ? Are there more [class} or {stimulus 2} ?

Are there fewer [class} or {stimulus 1} ? Are there fewer {stimulus 2} or [class} ?

Which has more, [stimulus 1} or [class} ? Which has more, [stimulus 2} or {class} ?

Which has fewer, {stimulus 1} or {class} ? Which has fewer, {class} or [stimulus 2} ?

<Figure 3> class inclusion trial-type question
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B Ao Z98HAL #AAE ©]E(Relational Frame Theory, RFDO 71HESE 22HA &5 Aotk FA= 3H
423 49 45 o) £ WAS AAA - 2o AN 199, A2H ETE AAT F Aol 4T
wom ¥ WA WIAES s sAZ FHSNAT 1RANAE BB TN SlEe) B9 R ANE 8
sfe] T ahsl o] shlel A9l Aol mHE WAS A3 5—.“116}5% Slon AN £ 33 94

SRAE 871 FEEF AS §8 A8 A WA Aol B kg Eolnh

3 el f5e £ wmde] o= %ol B WA HeAE dsts
ol 7A=7F ANE AN A7 B "ok, FEel o wok Ex o e A
AEL AN ofFo]l AEo] AAE T AY FEF a9 5o 23 BA
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El
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"o}
Al A 7
G Ao g 7Eak ARE dES AU, F UHA ol e AAEAY, A7 AR 718 AES Al
NG F 3Z~5% Yo W-E3lA] e Afols 2ikgoz 7EFt A FAHAA /ST v Aol o]
FolFHEPgE A7 EXdd= ZF A= 3o Hx whsurs Z3eitt
FEET AUEES T AAA AAE s AR #F F ANST AR FE HAA AR 7 82 Uw F

FEEZF AEE% = AVSTE A AE F + A ¥ AE 4 x 100

NzAANE FR, Y, 4F, LEFH U] A F5S Agde] ) AE F8l B JRSES SHNA
o B WAL EA F3U FBA OF ) AR 439 FUES SHSAT. Qusish 54 dANAE
FAE 52 453 FA9A g I, oF ¥ aELT A0 Ud FUSES 47 A4S fREd 2
B3} 119 MER AAE ST B ol A BB FASH] 9% BYOR AFIEOM, FEUU AR
Aol A 95T

1) a7+ 7%

ATE 2025 108 195EH 2026 2€ 6Y7HA] B EHACH, F 23], J7|F 3029 Algle] £8HIUT 10€
AR FoF 2R Fole TH HYATFE WEe] nFESA o, dFATMing ec al,, 2018)9] A1 ARl A FA A
zell gk Mg ARE QA3 oMY E AIRlth o]E EUE FA AYAME AR, olF AY F 4
zhel izl I =S ghol HFH o R FA AEtS AU 108 AR Folv FE FoFE dof AT F
of obs& AAsIR o™ YA F74A] 7% H7Eet RETY $A4, Hlm Ao g e Ak 1€ A
FE 19 AR F7EA 712, FA 1 28 A9 Gt A R E A, 2F 321 29 A Fol fA ol gk Hlo]
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A - Hag - 0|3 / BAE O|ERFT) 7|8 FF=ED SI7L AH ol ofF2 ¢A S £ OX= S

BE HrsAt

2) AT FAa
TE AE 249 ABA 578 U Bx9 283 wA2m x 3molA J3Fow ol wAt A4S AL

o] °ﬂ FaLwkE ool A= FLEE AAE e, obso]l erbeS B W FEEF AAE AAS TAE AW

3) A7 AR

(1) A A

A WS ATE RFT A7 FOIME AAEN frots o R APE A7t AgdHoeng, Apd7|ES
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! >
r 2
Presentation of Transparent Nested Boxes
@ Place cards into subordinate class boxes
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<Figure 4> Phase 1 Intervention Procedures
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<Table 2> Interobserver Agreement

Child 1 Child 2 Child 3
Baseline 100 87 100
Intervention 85 100 100
Mean of IOA
Generalization 100 100 100
Maintenance 100 100 100
8. M AL

SA F2E(Procedure Fidelity)©= ZAHA7F Aol AlE T4 Aol wel S9HdS A APstA=AE
9] 1] S+ Gresham, Gansle, & Noell, 1993; Falakfarsa et al., 2021). GL AT NA AT A=} Z=A7]9 AAS
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Fap) 0 o] ATE FA BATE ALAE SN Frlolr] AN FHEF AR A wAol gt
AgeA ANHYEA, CRE FHT W FREY A4S ANDEA, 0ReHe Ade] ARAEA, FREY
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<Table 3> Procedure Fidelity

Child 1 Child 2 Child 3
Baseline 100 100 100
Mean of Intervention 100 100 100
Procedural Fidelity Generalization 100 100 100
Maintenance 100 100 100
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<Table 4> Mean of Percentage of nonarbitrary Hierarchical Relational Responding (Range) (%)

Generalization Maintenance
Participants Baseline Intervention
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<Figure 6> Results for class inclusion trials(%)
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