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Developmental Disabilities using Discrete Trial Training in
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Abstract This study investigated whether imitation training using discrete trial training is effective for children with developmental disabilities. A

multiple probe baseline design across subjects study was conducted in an inclusive preschool. The targeted imitation skills included object
imitation, fine motor imitation, and gross motor imitation tasks. The results indicated all participants showed significant improvement in
their imitation skills across each domain(Tau-U=-1.000), and these effects were maintained after the training was completed. The results of
the study demonstrated that discrete trial training is feasible in an inclusive preschool and effective in improving imitation skills of children
with developmental disabilities. These findings are expected to serve as a foundation for future discussions on special education and

intervention delivery in inclusive preschool settings.
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2 AofolF 6,678 =2 93 EFWAE 5519, X BAE 11490l B AA O]WMlnlstry of Health and Welfare,
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71 dadttba SRHEAL 293%2] WA SFASUE obse 54 gk AEAT AR X]"‘Ol etk et
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A gAY S5 28, EY Gl g 9E5E s ti A doivh ddsA g ‘Xé o] Th(Ministry of
Education, 2023).

SR o5 Ao fEe ATEY Ad WEA ololEe HAl A £8 F 19268 AXsY P
olFo = FET F7F FA »lﬁ_tq(Mlnlstry of Education, 2024), Z7|%7A 2
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A2 wggel obsel 2] FAE ATAT e BAR VA Holu) BolRelWT 2 Aol A
2l wg A FAE AYsh= A Y FSKimplementation science)®] FEH-E E3L A THShin, Nam, Lee, 2021; Toolan
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& TEY A 7R SAZ Ad HFA Foiy EERe] obselA wsEIF ASE TRt
(Frank-Crawford et al., 2024; Lovaas, 1987; Smith 2001). 7N @A =1 <*(Discrete Trial Training, DTT)+= 7285 3L A
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al, 2020). SAAE BRI A A AU A=5S AAStAL obFe] ®EgOl wEl ey Adl=s AFsAY LF/FTA
AAE AFett A 2003 FEE NEAEDST FA AT F, What Works Clearinghouse (WWC) H7FX| ol &
At AT 2N E AASY &aE BT FA H S FH Scoping review) ol A TNEAED T TN 2] H

3}

31 ThHan, 2021). kAl o
ojdolRo Ao EFus A Y7}sty) uj

r

m[o

A
A S 7HA olFo] NMEL 7|&S stEsten HAY a3AQl WhHolgt Sl THFrank  Crawford et al., 2024). &
3| o}Fo] o]He 3R EstE MEE EHF V&, 2783 e 280 9298 93= wulolu &4 muk
of AFHAYL Y ThSmith, 2001). TH2] A5, FFAHNF BAHANA olHA= FAZRE, THY dsALE &5
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5917 Bl TG QBL FPUGL HATE AA WFY oA Mol w5 APe Fob ¥
6 M oA el AGE g e Qo] 9 AN HEAee 4GS 2T H5HE FolA
AHYoung e al, 201D, IR @ 1218 BEL A AE Fu ek Ao e Fos meEE A
AlE 3iFof o3 ZHW=TKBaer, Peteron, Sherman, 1967). Cooper, Heron, Heward (2019)< Bl A3k AdA A7
52 £ A%, TR A THE OEEE H4Q B4 Mg + UL, A8 ATHE 2ue] NEert 2}
@ W opizt 2l ABEA woke AZE Welel wUE Aol & ATk AT B LHFAL A 7}
o=l HTE AT Uehd g3 STE AT 21 SO Urhd BuS nT 43 ATY

A, 3-5% oJyE weigt AERt A3 A, Ashe Azkoly BT A A e ASEER ATE Ae A
ASAT A9 WFA Ao oFES AT BT ATES AMUE AED s 2
2 al 2] RHKGarfinkle & Schwartz,

2019), AHE ohﬂr 2 9 P e vkYoung et al, 2011), AFEA 71ES 9
2002) 5°] Utk 53] AHE molub AIA b e hegk mbolA A Baolu dE ¥4 2y 22 5
A 2 7)l&E £o 2 Wgo] olHyXte e AlTAH FE(Espanola Aguirre & Gutierrez, 2019 ©F5o] B X

239 T T3 @AV I B Jes SR TOE st TA o= vE Seddried 2Y Vlee
X33t TFHQA FA E(Comprehensive Treatment Models, CTMs)oll= Lovaas =@ (Lovaas, 1987), W Z @ (Rogers et
ol Atk =Y B e #% FAZZIREATE EHEolE B3 A FEHLee & Kang, 2007), 3
TS 5% & ]°4"§«] N2 27 8(Choi, 2016) SO &2 1 A7} "HIZE A o] TKSim et al, 2023).
ojgoll Al AW E npel o], HA| ofdoly FFolM JNEAERFE ALt ot R FFES AHE T
AT vl 75 AAoltt ol B dAFels A2l olFEe FuSAAR] TRl #HS A
Aot zd HFA ol obss AT TEA el obsolA B FARolg Al deR] MEAENTE A

SFAT.

¥ Aol BAL S A% BT BAE bt 2k
AR, ABA SIS WD) obse] AR W FlEe e b eETk

S, WA= WD) obFe] 2% W 7% Fe /b ek
AR, A ETETE WD) obFe] thEg W J1ee] P b eETk

o. A+

1. SR

B Ao taAE QAN FEY Bdoldolde] AU A wege) o} 3golth AT FAo] APW obF
ARe 98] FEY Bdoldole] waw A7, ANFGFYIA, FHIA aHoE FAY ALY FolE 7
A 38e #F AT Uy ok AE71ES <Tuble 1>3 2t}
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<Table 1> Participant Inclusion Criteria

Inclusion Criteria

1 Children aged 4 to 6 who are currently enrolled in an inclusive preschool
2 Children diagnosed with developmental delays or autism spectrum disorder (ASD) at a university-affiliated hospital or clinic
Children who demonstrated at least three one-step imitation skills using object manipulation and fine/gross motor imitation skills (e.g.,
) clapping hands, raising arms, patting the table)
4 Children who are able to follow one-step directions (e.g., stand up, sit down, put it in).
5. Children whose parents signed consent forms to participate in the study.
9 71l wet A" AT didAe] A, Al
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<Table 2> Participant Characteristics

Child 1 Child 2 Child 3
Sex / Age Male / 5 years old* Male / 5 years old Male / 4 years old
Disablility type ASD ASD Suspected ASD
K-CARS 31 points 31.5 points 35.5 points
Estimated social age: Estimated social age:
Social Maturity Scale
(SMSS 2.27 years old 2 years and 11 months Not assessed
Estimated social quotient: 51.4 Estimated social quotient: 54
* Can produce approximate
* Can make requests using two * Can follow simple instructions
vowel vocalizations but in a
Speech and language words and follow simple * Can produce approximate
limited manner
characteristics instructions vowel-level vocalizations
¢ Difficulty with imitating
*  Frequent echolalia ¢ Can imitate one-syllable words
one-syllable words
¢ Arms flapping while jumping
*  Stereotyped behaviors (e.g., bp Jump
approximately 1-2 times per day
hand flapping) ¢ Frequent sensory-seeking and
] ¢ Tends to escape his work by
* Enjoys receiving verbal praise stereotypical behaviors (e.g.,
throwing, lying down, or going
upon completion of tasks finger wiggling, wing
Behavioral characteristics under the desk
*  Exhibits a high level of stress flapping, and tiptoe walking).
¢ Sudden crying for no reason but
when he doesn’t get what he ¢ Difficulty maintaining visual
it doesn’t last long
wants but usually calms down attention during tasks

¢ Difficulty with expressing
within 10 minutes
thoughts and feelings

* Chronological age calculated as of July 1, 2024.
" K-CARS 2-ST: Korean-Childhood Autism Rating Scale 2™ - Standard (Lee, Yoon, & Shin, 2019)
¢ SMS: Social Maturity Scale (Kim & Kim, 1995)
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1) 71&%7}

AF WY oSS APUE NES RKZE Y FYS Teste] olEEY FYSYe] B3 ojHolW FNE
& FHARE @AY OHe A5 FEE F 22k obF #EES Tl V1xHIEE AASAY. ol obse
d Y F55ES W] A% Aem Hd AA mET|eh w2 Ve oFE okl ol HIEY. ok
o] AAeld ARASE we} 32 ojuol] ARESS BEe A +2, 3% ool WEskA FAY F8 7=
upel WhgEkA FE Ag ol WhSo® B - 2 V&St 7|2HTF Ade AstEs AFeHA ¢k &
<Table 3> Baseline Assessment of Imitation and Following Instructions Skills

Imitation Child 1 Child 2 Child 3 Following Instructions Child 1 Child 2 Child 3
Clap hands + + + Sit + + +
Arms up + + + Stand up + - -
Pat table - - + Put the block in the cup + + -

- 39 -



Hkg-oll whE

2) A= A& 37t

=y

==

At o5 16lE A1 Asais A WA

npolgr, BIEF} £ HEo] AlFEHATE obE 3004 vholFF, HIER],

3 =43 o)

o] ATl FaWE AE =

o
2 O 22

<Table 4> Operational Definition of Dependent Variables

1
4
v
L
oft
1o
=
olo
2
k=)
r
iR

F A= AEE H7Kpaired stimulus assessment) S E3f ©}

T 7)solt). F5HLY

L=

= <Table 3>3} T}

Target behavior Operational definition

Correct response

Incorrect response

Present pre-built block structures

using small and large blocks in
Imitation with

Imitating with two different colors. Within 3

Within 3 seconds of the

antecedent stimulus, one hand

Non-response >3s, performs

inaccurately, or requires additional

objects holds the block and the other
blocks seconds of the antecedent prompts beyond the designated
hand places the other block as
stimulus, child copies the level.
presented.
structure by building it identically.
o ) Within 3 seconds of the
Pointing the index Within 3 seconds of the Non-tesponse >3s, performs
antecedent stimulus, child
finger to the palm antecedent stimulus, child points  inaccurately, or requires prompts
points index finger towards an
to the palm with index finger beyond the designated level.
open palm.
Fine motor
L Within 3 seconds of the Within 3 seconds of the
mutation Non-response >3s, doesn't move
Transferring antecedent stimulus, child antecedent stimulus, child
) pom-poms accurately, or requires
pom poms moves 1 inch pom-poms from transfers the pom-poms to

using plastic tongs one container to another using

plastic tongs.

another container using plastic

tongs.

prompts beyond the designated

level.

Within 3 seconds of the
Standing on antecedent stimulus, child lifts
one foot one foot off the ground and

holds it for at least 1 second.

Within 3 seconds of the
antecedent stimulus, child lifts
one foot off the ground and

holds it for at least 1 second.

Non-tesponse >3s, performs
inaccurately, or requires prompts

beyond the designated level.

Within 3 seconds of the
antecedent stimulus, child lifts
one foot to step over a
cardboard block (4em high,
90cm long), followed by lifting

Stepping over
Gross motor
an obstacle
imitation

the other foot to step over.

Within 3 seconds of the
antecedent stimulus, child steps
over the obstable in front of

chid’s feet.

Non-tesponse >3s, steps on the
obstacle, steps over using both feet,
performs inaccurately, or requires
prompts beyond the designated

level.

Within 3 seconds of the

antecedent stimulus, child turns
Turning in
in one direction to make a full
a circle
circle and returns to the

starting position.

Within 3 seconds of the
antecedent stimulus, child turns
in a full circle and stops in the

position where he started.

Non-response >3s, doesn’t turn in
a full circle, turn more than once,
performs inaccurately, or requires
prompts beyond the designated

level.
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3 3z olu] WhEEtA] ool ok AT EE oEeS BYo A @A H 81.5%2 FHES H
=2 YAt Taw-U &3 7= FAEI7F 203 YERGTHTau- U=-1.000, 90% CI=-1.000~-0.360).

AHRHE olE 12 HF 80.25%(75~89%), °Fs
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= 278 ER 7)E AIFE <Figure 2> 2T} 72X A o5 &2
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~100%)E FA EH7F AL Hi S5 dIY F AUTE Taw-U EFRIVE FAENRYL ATk UERR
(Tau-U=-1.000, 90% CI=-1.000~ -0.418).
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A SAE AWEH, obF 12 Ht 86%(83~93%), °FE 2v Wit 81.75%(80~84%), °FE 3> W 92%(84~96%)
2 Yeh Al ot 25 A &35 FASIAY Taw-U 327 SAEH7F 2tk YERG T Tau-U=-1.000, 90%
CI=-1.000~ -0.418).
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