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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.
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AFH A Aol (Autism Spectrum Disorder) OF55
M3 Az o3 AdS 7] sl JE5A o
7497F BthMing et al, 2014). o]= ©d] A o] wkgo] RES dol, s #AE vl
A ke WS AAsta FAshs A43A o](generative language) b
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hl QLA
(Relational Frame Theory, RFT)S A A3 $ith RFT+ QIZF 1ojo} QIX|e] &AS /i o] HkE-9] T F50°
o AFE el BAR Ao el olF WEOE A TANA WL NEE BAB el

. CHHayes, Barnes-Holmes, & Roche, 2001).

RFT ©]&(Relational Frame Theory, RFT)S] 3HAl.& A2 HF-S-(Relational Responding)©|™, o] A 7}A] F8 &£A O
2 AWEn AA, 4S5 Mutual Entailment)S 3F W02 S A= BAZE AP T Qlo] 1 e
BAE =23t @S Judith E4), 23 HHCombinatorial Entailment) e F 7§ o]4be] Assutd #AZ A%
3l 2 BAES =E3tE AL Btk AR, 7]1%59 A o|(Transformation of Function)s= &34 o] AW 7%
o] 1} FAE HL& UhE AFoF Holx = dAlo]tHDixon et al., 2016).

olZ gk ol 7|vkete] QIZEe W<es] =83 A9 HA YEsh= AL dol, doF - igd wAE 28
std AME 2 5 Aok Y3 S48 2A8t ASE 7MY #AE sk W2 HIY A #AE v
(nonarbitrary relational responding)©|@} 3}H, FEldt E8]d &40 o&&1A] &g WErE gl wE AFAES #BE
Ae WS- 99 BAAE Wh3(arbitrary relational responding) ©. 2 & 2] FITHHayes et al., 2001). X3 Ao w2,

Z710l= YA A 719k Aol wEHUA Fa f9F AE dojFeRE AHYste wYo] st A
© 2 e} TtHHayes et al., 2001; Stewart & Roche, 2013).

WA AH A BAE o2 5 YA (coordination), B :l(comparison), B (opposition), <] Zl(hierarchy), A]7Htime), &
ZMspace), A A (deictics) & TFFE A FFS AR A7V GRS 53] YA BAV 7S WA 34
Ha, o]% Bl 974 #AVE W, viel AAA BAZ 7P =A Jehe Ao ® B a1 ¥ tkKirsten &
Stewart, 2021). 2 #A Y T £A= BIdH vk 9lo]F] whgo] FEo] wet AolE HolW, UG
A 78 HolAE 97 9k 3 vdod ¥ o]Fo FAHe ZoF YERTE o] hed Hlaet 947
AE o8 22 Ao ANeAFIQ dAEA BAFE Aoz A, B13 o] ¥ 27 dEs A
Bale 4 7|9k R FEREI 9l tKKirsten & Stewart, 2021). T yrolrt 4A|Z #AS] A9 AH 37l ofF o AA
H A g2 g kao]l B E Q1O (Church et al, 2010, 2015), o] FLAdolu @A o] 3] Az wdo] )
Aoz o o9 FAH HFY ool Atte S 9n|sith

ka9 wkg-o] Wag £3157] 9% FAE AAlEH] AT 4 olE AAXSE Hrista 2AE

= A7 DRIt o]y BEFHo 2 1A dy] -85 o] Ao] Plaget®] F+EE3HKclass inclusion) IA| o)™, RFT
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U - 92 - 0|y 7 BAE OIZRFT) 7|8 fE=E 7L AT ofFel #A #S £l 0jX= et

TAE 92 sld FAS 7wte g2 theksl A= AFE 43038 YTHMing et al., 2018; Zagrabska et al., 2020).
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%v‘—%i’r(dassiﬁcation)u AHE S Tlsolu E83 B4 28t A5E Y FEoE Fe HHoE, ded J
B 2RE 9ol 54 Aol 49l #30] U muA 49 F20 TP & Arke A 2y BA A%
3CH Astley, Peissig, & Wasserman, 2001; Slattery, Stewart, & O’Hora, 2011). =, &3 = ¥3t9] £V} BE ¥ 331
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o, B Adl Sa@that 97le) BAE B FALOIt BE A E@sHe RRothE 49E 5 90w (Mulhern,
Stewart, & McElwee, 2018), °|& &3l Al=olut dE - sk9l A HellM 223kt ol fA &/ THE
ALH Abe] 9y Ao E g Murphy, 2002, 7] A B HPNH FF 4L EUE A28
Hale Ak fole Hxp A - 3k BAES oldfdte YAF BF TES a7 tHPiager & Inhelder, 1969). ©]&
ARaL 20 AES o W] e (Plaget & Szeminska, 1952), o] F 42814 AlaL, flo] Ade] Udwks), EA A 5| 7]
22 AP THQuinn & Eimas, 1996).

a2 Al frobe dRbR o R A A AT, - ske] A olsfiollA] o]EF& H.o]™(Hayes et al,
2001), E3F A=S FASE A8 FE B T ASE Ao AgFo g ukSsle A=Y A AdLovaas et al,
1971; Schreibman, Koegel, & Craig, 1977)2.2 <13 7/1@d AAY 75 -39 &5 AAE 9354 F&sl= d oy
o] A& F Atk ol A3 AAA 7 Aol 2d TES AT ¥ ol EKMcHugh, Bobamac, & Reed,
2011, AAH FAMH} FE sHo AFoR olojH AEEA AlAFI T Autd® FEFS WX ThStewart &
McElwee, 2009). Wb ©<egh RO F5o 33 AF 4] folet EAgtE, o axbFQl dojet Qx| W
< B3 AR At E gHE F JEF Aud g HApyE a9k

i 25 s Bk A Zolde dEAgst EofllA FE FREHASH, Plager o] F o] ATl
g-;s;(dass inclusion) ZHA| S &-g3ted A} - 519 23 A9 o]31E B 7S TH Winer, 1980). FESF Be d150] o}%
Eo] FEX3 FAAoA Austes 9AE B4 = WEowE FAEH =0 (Dean, Chabaud, & Bridges, 1981; Gold,
1984; Politzer, 2016; Wilkinson, 1976) Politzer2016)= ©|2 3t F3fo] ©gh =24 8o Yafjrwt 2 == Aol of

Ueh ARe) ov] 14, - selols] mEA, 8RS W g ddoln 89ld] o5 A FFL wevkw F
Aok w3 BA AZE 248 o Fdo] F4A & Ugo] HAHAEH, oS 50] Dean er al(198)E
A7) WA S ol ga) wk sHl obEe] £ 200 ol FAAT vl ATk olel @ Ak obEe] Al Ay
WA S AGH AR Rl ohleh, dloln - A7 el WP wAso] 9]

7} ues 4% 9 &2 oy
Ak Ea AW 4% 3¢ ols) £E UF ATNAE W 2-3AE ol U@ NdA FAHe] Az 2

SFalBlewite, 1994), T 3~5H] oFEE e HA-RE WA AFHoZ o, T T~8A7t HUE W =Ko
& 45}7] A2kt al 93l tHDeneault & Ricard, 2006).
o|x g wa4le st Od?% s Y g g Ao Al FFe v, AAZ AAF B S
= 3] AAEIAE B35} THlaurence & Margolis, 1999; Murphy, 2002;
Palmer, 2002). ©]¢]] RFT °4%‘X} < AA EFE o E FAEE dustE dAA wgo R A ostal(Slattery
& Stewart, 2014), o]& AR FAAs7] A TA =79 el FHgEdvk 2719 A i ARATES A
A ¥rgo] 7|B RrzE B84 I(Gil, Luciano, & Ruiz, 2012, 2014; Griffee & Dougher, 2002; Slattery et al., 2011;
Stewart et al., 2018) 1 o]|&F o}lF& Ao =2 3 A ¥k T HAapso] /EEH AT
Ming et al.(2018)& Z=HAA}e} th5 | A] F#(Multiple-Exemplar Training, MET)S &-83}o], A&z g olsw}l =}
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A3t AFS5E RFT7F AASteE 34 B8-S wTd F USS H4F53He=

2 3 A Wkl fEEd A4 A= A He 5 3

A3 o] AR #FE F Ae ATl Bl 2AFoE HYsta S

2 g ol AME eukgo] RIHE = 917 W 2

e s AFFEA A7 HAAE vtes A AT HHEH

FsAl de= vdod KA w3 dojH AINEEo] Edse A A AI7IE BILE W Blewitt, 1994), ©

BF SN 9AH BR w9 Ut ABHelA 27 o] - X Wee 0T FAjHe] 2 A
&

oY,

S~
Rl
ol
o
A
)
4
02(:',
olr
1M
A=)
re
2
»
do
Ja
o
o

o
1:!

3

= 7=

)

3
7]o]tKKirsten & Stewart, 2021). o] gt WA EAo|x E31a, A FdFof obsS ez g A wke ¢ &
X3 A A7 3] AHHolty. AFHQ ABA 7|HF FAl= NE wdEsgde AHS BolARE fAs
52 Atag A8 B4 AR BAF - FAH 9 S OgF e JAES AE o2 ) 4 vuF HZ
of £A3I=N7] "otk kA B AFe AHAGGN ol o R, BAIE o|ERFDY] 7|RkgE FEEF F
AE AN, AAA B7F 9 S sl HeAdS @ISt gtk olg Bl x7) Qdojs) A wuS
38 e 223 ZAE vhbsta, dEAeE s A S dolA= RET 7|RF FA1Y s - A &

2. 97 2X|
olo] B AFE FUAT vlwe] IAY whSoA U FF ol L Hole vk 5AH A oS U
o2, RFTO| 7|8k 238 A7} 97 w82 S8 fAd nx= ¢S AE5suAt 3ty A7 23 o

B dooox
N
O{N £

HE A7 BAE T 2
A, RET 719 5223 S AR50 ob5ol vgeld A W) oW FFL vAEk
SA, HEEY A A BHE NAH 9 N FAHA Qe 4G QusHek
A, FEEF FAE B YUY QAT A B3 FAH B FoIE AAHEN

- 176 -



O
>
ox
-3
k>
08
o
>
lot
~
e
X
mm
o
Thu
=
M
-/
N
re
40
Jo
H
oot
o
=
N
>
g
0x
S
e}
ofn
1o
o
N
rz
0o
rot
2
=]
>
rir
08
09t

1. 7 Xt

£ dAFdde ABA W§7|#NA FAE B A= AH GG Fof 31o] FAFATE obF 12 1d o] ABA 1
E zZ2 a8 Foddgom RFTY =YX (coordination) H7Fo|A] A
W (comparison)ol] gF AAE WSO A o Rk Zebpto] Theg

=
ol Folstar A%ler RFTY LA H7IA doantat 23t

rc [UIO
.
2
N
32
£
o
off
12
>
>
o]

AME FEFUT FPOr] ZFFRAAE ofeige] Yt ACE Uehgeh obF 3 ABA 1§ Tyl F
oA obFelRor] FYHT wiwel ek BAY WM FuFust 2PFE] B sbsadeh of obFel

7BF AMEZE A gk AR 3|uug-o] Wol of#fje] AAE A ARET AA| FEol ¥ &S 7FsAe] 9l
th Al ok BF 9 whgel Wik FAE AT e AR VIes BEF ZEEA dlen, FAIH HARVIE
<= Y3 2
A, Jm27|H e AEAZNE AAGNE e ofF
=4, A - FH - 27] ¥Hol 7Hsd obF
AR, 110742 3 Bo] 7Hs e ok
A, Bl Fgol g ¢ Bt 7ks
A, 7124 FE BHE]: cadgels 8)0] 7 obF
oIXA, REFT] FUAY] oA FaFwtst 23 yto] 7153 o
AFA, AAF #A HAoE oHeS Hole obF
AGA, A7 Fod] s B FoJE v ofbF

rok
[e]
o
olft

O

2. A7t 24

B ATE §2X A9 anE A5 g8 obF 3 A" FURA AAE ARSI ofFES ME
o TA BFE BHINAY olo] =EFEHA AEF, &3] EE At Aol Fsdh ofF 1 AdE F
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Nz o] Bad Faola B8 5 YE o] -l UTCooper et al, 2020).

FEZI FAE 71RA, FA 129, 9uksl, f2] gAR AAEen FA7E B 2F 3 a3t AE3 o
2 FASEA golny] g8 2T FIF AR 237 5 FAE FEF FANA Fe F2 5o A=

D N7 A
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[e)
ol &, WA, & Foz THAGOH, 7 B9 AU R ASE AL EF §5 7 £F BAF 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
disrupts 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)
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<Figure 1> Picture Cards and Class Inclusion Boxes

2) &4 7=
BA IR s sen 2019 S A7 ST, V1A B AREE AL, A 25D o
B A7 AFE ANG W, o}ol o] WA =S FAZ AsE WAL Ao 1 S W La)

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= 3 AF

87HA] frEET Al f89 AR&S AMESte “o gohAtrel 39 i B o 9 frEel: Ak, =
7o) 2ol #FE o]FEE FASATH: “a o7t © BY, oYW FEo| ¥ BY» “FEo] ¢ AU, oh
A Zo] o HYe). 2+ AN &9 EaKd: “Aotxe B whg] glof “okd 9= A FolEl)S Ayl H|&6E
HE 4] AAsHATH

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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dd - A - 0|1E] / BAE OIBRFT) 7|8t REES SM7H AtHGE0) ots2l {4 Btg 90| O|X|= F
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) AT B
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| TE2 A5

Presentation of Animal Flashcards

(e.g., 2 dogs, 5 cows)

Presentation of Class Inclusion Question

e.g., "Are there more cows or more animals?"

1
J

—

Correct Response

Verbal praise provided

A 4

3

Incorrect Response

Error-correction procedure

'

Presentation of Transparent Nested Boxes
@ Place cards into subordinate class boxes
(@ Place subordinate boxes into the superordinate (‘animal') box

(3 Label each box + verbal explanation

Retry

.

Mastery Criterion Met
Correct on the first trial of all 8 question types

— Boxes removed; transition to Phase 2 (verbal only)

Multiple Exemplar Instruction (MEI)
with alternating speaker-listener responses

e.g., "Pick up the horse box." / "What box is this?"

.

<Figure 4>

Phase 1 Intervention Procedures
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Presentation of Animal Flashcards
(on the desk, without boxes)

A 4

Presentation of Class Inclusion Question

A

e.g., "Are there more cows or more animals?"

Retry

v v

Correct Response Incorrect Response

Verbal praise provided Verbal error-correction procedure

Note. Transparent boxes not reintroduced

<Figure 5> Phase 2 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
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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

- 184 -



U - 92 - 0|y 7 BAE OIZRFT) 7|8 fE=E 7L AT ofFel #A #S £l 0jX= et

2 A7 5 2 T AFSA BFd Gsocial validiy)E R3] 93] ol obEel FEe Sengs A
TE WARE HAoR Aas AAEIY AREA BREEs S S ARA T84, A dAke] 78 7he,
A Avkel ARSI ejojes Al 7EA] Al SAE B7kshe AoR, ddulddTel A AAH THAE
B7yst7] fls] BebH o= HAAGTHWolf, 1978). AF #3-2 Wolf(1978)7}F Ak Al 714 7} FA 7|%38te] 4

©

FAZL Mg on], A8 28R gdrpadelA s 2R cRAR 57 AAE Az PAHgAT. 2L
107)e] Fgoz pAHNCH, RE ZA7 TRE ¥ AU, SHe TrMo s A AE B3] o
£ Oed 2T FEEFS AT olEe 9o B QA wdd Fad w§ Exolt, 4 ARt Aol
B olalalr] AN, FA DAL obEolA AReNCH TEe Hee Fx 29t A olF olFe] fEaE
F) Fao] 2AA WEl BFHAY, 5 10709 TPl Wy} A, WA £
Uen} 2R9)l mAb} Sl Bxel 43, AnE Avdor FHA0R BiEYLS HaED)

B ATE Ad ob5l FEET FAE FEste] RET) JNA AA WS FAFE A W EAE P
Shgich w sHl AFe) A ok 3BelA KR FAS DG Ao Al ok RFoIAAN 917 wrgo] AN

=

[€)
5 ok e 3 238171 Uel 100l EESRT, B oHEE 100e] ERAAE EALO} S0l 3]
JIe Btk B8 9 Azto] Av Folw A Be) ol BT fA £E0R weo] fANE AnE B

FSirk

[e)

2 L g

1. RFT 7|8 R=2Y SA7F MHdEoi ots2l B2y A S0 ojXls S

RFT 7|9k =328 SA7F A3 obae) mlddeld fAteel nAl= a3s 243 23 A obs 257
24 AN w2 wES Bon, TA =Y olF FIE A FA9 A FdE AueES BTk A7
A= <Figure 6> AA|SFA
obs 12 7]2A Al H 33%(‘:”% 25-37%) 94 Ll %%% Holm re FolA ¢HgHE 7| 2H S FA519
o FA7E =9E A AN F5 oF 3
aL, o] HAelA F242
StAl Fahe ozt 139 eR/vF 2As AAHY HEo] et
5 | 2F AA FHE 81%(H ) 37-100)F YEHTE 194 F
EF A Qlo] dojF dEwte s HAE FHAFTAE oFF 100%9] FHH-EES FA8t, =23 54 9
3| 3l

24 AN H 33%H Y 25-50%)9] FHEEES HYow, TA FAAE H 62%(H 9

37-75%) 2 FFH Ao 2-35]7] wh] 100%0] =2d 2 F olsol HlE) s Fo] AL obF 2= FA

194 F5 71F0 100%9] E=2akA] Estgo, AAZR1 IR of 253 A Fofrt oy el wet 9=

NENA TAE ALSIA Bstar dukst HJrts }Oﬂﬂ} ol 2& AL Zl%sﬂ% <t “H He AL A op
= 9

49 29 58] o BT

)
i)
M
=2
>
nj
g2
rlo
to
=il
o
f
o
fr
o
%
s

- 185 -



o
T
g

=
10!

Fs 77 “FEo] Boboh e

obgol HA 20tels} F sviel

lod Hlw ¥kgS Ho

S

oAM=

gslol s %7

2R Azt 27

al

el

o

o] ¥ Eolxth

s
A A HPgHor Hol

A

o+ 50%2]

3

712 DAl %

o o

o
T
S

ks 3

o =7

= A

1

Fdet o]

<

o}
H

T2 2%(HSY 75-100%)%

3

o

g F4 7o

o =

=
o] Qlojzwt

©
S

s

el

s

E BAT A HA AAdA 100%2]

=
T

oA 2

Ad

100% 2]

[e)
&

2 A A o}

A3
el Fmahe BelsH

LT

Nfo

TR

A
oF

el

why

)

=)

3} HALME BF 100%2]

s

)

Q

5

cq
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