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The Effects of Video Prompting and Least-to-Most Prompts on

Handwashing Skills in Young Children with Autism Spectrum Disorder
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Abstract This study examined the effects of video prompting and least-to-most prompts on the handwashing skills of young children with autism
spectrum disorder. Three children who had difficulties washing their hands during their daily routine at home or at the educational center
participated in the study. The intervention of video prompting and least-to-most prompts was implemented to teach them handwashing
skills, and the effects were evaluated using a multiple baseline across subjects design. The experiments consisted of a baseline, intervention,
maintenance, and generalization condition that was conducted throughout each experimental condition. All the children showed
improvements in their handwashing skills after the intervention was provided, the effects were maintained with the withdrawal of the
intervention, and the effects were also generalized into the home environment in which the intervention was not provided. In addition, the
parents of the participants, the primary therapist, and a colleague therapist highly evaluated the social validity of the intervention, including

the social significance of the target behavior, the appropriateness of the procedures, and the social importance of the outcomes.
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ANe] A AIESIA ZEWR Qe AAA AololE el ATol Relsn, AT Hol obF BF S
& A7) gl o, Fru Aol £& HolFAY AAH FXo] Bttt A7 Fo obs AF V€L 1
A Aoz A ofE, o) AN £ A7) £ oo ) BRI AFE AR ofF, 3 v
e 182 o B F e obF, 4 FF 2ol 7FsT obF, 5) £ A7) 7€ Fdl BaF FFel oy =l §l
£ ol 6 BRI AT Adel Fola olgolth AT ol ofel o FAA ARE <Table 157 2T
<Table 1> The Characteristics of the Participants
Child 1 Child 2 Child 3
Age(Sex) 6(Male) 6(Female) 6(Female)
Type of Disability Autism Spectrum Disorder Autism Spectrum Disorder Autism Spectrum Disorder
NISE-K - ABS* 58 56 56
K-CARS2-ST** 34 32 38
® Ability to focus on a video for ® Ability to watch a video for one ® Ability to watch a video for one
longer than one minute minute minute
® Ability to perform delayed imitation ® Ability to imitate behavior ® Can imitate behavior, but with low
after observing others' behavior ® Can make eye contact with others, accuracy
Behavioral ® Eye contact is possible, but the but the duration is brief ® Can make eye contact only when
Characteristics duration is brief ® Exhibits delayed response to desired
® Ability to perform tasks immediately instructions ® Exhibits delayed response to
after receiving instructions ® Attempts to change clothes when instructions
water splashes on clothes or body ® Frequent behavior of putting fingers
in the mouth or licking them
® Can request desired items with a ® Can express desires in two-word ® The ability to point at desired
Language single word phrases objects
Characteristics ® Communication is difficult due to ® Can communicate intentions ® The ability to produce sounds such
inaccurate pronunciation appropriately according to context as ‘ah’ and ‘ub’
® Parents' and therapists' prompts ® Although the individual has the ® Refuses parents' prompts and avoids
needed to perform personal hygiene ability to perform personal hygiene performing personal hygiene skills in
skills required for daily living. skills, they rely on assistance from daily living.
® The ability to create soap bubbles parents and therapists. ® Can turn on the faucet and dip
Personal and wet hands in the context of ® Can use soap and rub their palms their fingers in and out of the
Hygiene-related handwashing together two or three times in the running water during handwashing.
Characteristics ® Frequent occurrences of context of handwashing, but engages  ® Frequent episodes of the common
gastroenteritis and the common cold in water play by wiping the sink cold.

with their hands while the water is
running.

® Frequently infected by influenza

* National Institute of Special Education-Korean - Adaptive Behavior Scale

** Korean Childhood Autism Rating Scale, Second Edition: K-CARS2-ST
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ol 39 A& A=S Hrishr] 98] Ad7Ake] #E Hree] JAERFE 53 4% A= 55& 743 5 oA
= s A5 H7KMultiple Stimulus Without Replacement: MSWO)E AA|SIATE A= A5 B/ A= <Table 2>
o 2o

<Table 2> Stimulus Preference Assessment Results for Child 3

Rank Preferred items
1 Cookdas White
2 Nude Pepero
3 Coco Ball
4 Mits
5 Ppungyo

3. @S0l Yol U 5%

) #F2] A9

o] Aol Ex PF & Arje 2HE & A Al(Korea Disease Control and Prevention Agency, 2023)5 Zil
s, frofe] 8 FES aPst RWAIR A E45AH. & V] Ve A 24 neAlE 5P e=E
Tk o2 Fot. & A7) 71E9 7 9AME T3S <Table 3>3 2T}

W
N
(@)
e

g A
1%

2 24 A%

AT Fol obsel £ A7) J1%e AR A3 w8718 FYstel makE 3
NESA & A7) 7% SRS A 71SHE Agstel ZRsA obsel 7w
Yol wrgstel BE AT saAstH kg, 1 slol 102 ol A g

T omrgog /2SIt AF el olEe] FUL ol o] MELE NEFAL)

Number of steps performed independently
Percentage of handwashing skills performance(%) = X 100
Total number of steps in the task analysis
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<Table 3> TSteps of Handwashing Skills

Step Handwashing Skills
1 Rolling up both sleeves
2 Turning on the faucet to wet the hands
3 Turning off the faucet to stop the water
4 Pumping the hand sanitizer to create foam
5 Rubbing both palms together 3-5 times
6 Rubbing the palms on the backs of both hands 3-5 times
7 Interlocking fingers and cleaning between them 3-5 times
8 Placing both fingers on the palms and rubbing underneath the nails 3-5 times
9 Turning on the faucet to wet the hands
10 Rinsing the hands with water until the foam is gone
11 Turning off the faucet to stop the water
12 Wiping the palms and backs of the hands with a towel until dry

4. AT 24 o Ex
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£ BY Wix B FAS AAST BEA D ANEE AY 208 Ha BT 5% o9 A7 FA)

Number of trials agreement
Interobserver agreement(%) = X 100
Total number of trials

<Table 4> Average and Range of Interobserver Agreement (%)

Participants Conditions Baseline Intervention Maintenance Generalization

Child 1 100 100 100 100

98.1
Child 2 100 100 100

(91.7-100)
97.2
Child 3 100 - 100
(88.3-100)
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Y 248 Hxp FAE HIFE <Table 5>l AAISITH

Number of questions marked as ‘Yes’
Procedural fidelity(%) = X 100
Total number of questions

<Table 5> Average and Range of Procedural Fidelity by Experimental Conditions (%)

Conditions

Participants Baseline Intervention Maintenance Generalization

Child 1 100 100 100 100

98.2
Child 2 100 100 100

(97.8-100)
97.6
Child 3 100 - 100
(91-100)

T3 Azl FAE Hrid Ui BEA 3 dASE Fs] Y8 458 S0 e A B
FAEE Wrletanth. A 2 AR B 2595 SASRoH, Aa FAR Ui T #HEA 3 A=
& Z 202 AEetdTh dap FAE digk T
|4 =% B 100%% ERST

7. MRS EtEE

BE g9 ABA, BE ABAE S0 o AR BREe Bkt A8lA eees
4, A Aol Ad4, B4 vel Fe4ol U@ BhE Egsigon, sy By eAE Hme

= AT

m |+ 23

ol A7 HiHe =33 HaHT) xlo] AHA Aok & A7 7ol vA= &l el Brhstdth
AT A AT FHo ofbsE2e £ AV Jlee e X3 HaHY 2XE AT F FEEUNL, FAT A
d o= fAENeH, A7 ATEHA 2 TP E RSt E T ERF RR, 99 ABAL T8 ABAPE

FIFeE AR Bl EolA w3 AR WrF AdE RoFUTh A7 ZAI= <Table 6>, <Table 7>, <Table 8>
I} <Figure 1> AA = AT

1. B Hap xa-F|0 FT0| AHHlg Foforsel & 7| 7|0 OiXl= =xt
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(=

e nath ofFe FAE A8W ¥ ulde 1 G2 AFs] ARSI, & AE SRS BFo] B

A} otz A FINA 50%2 FHS Y, A 637)NA 83.3%E Z FAS BT FA| BEXH & A7)

12TA T sdAe] & EF 2S Fe BAdA T F ERF st sBAIE FaEHA Kot obs& TA 20
TAE TEIAH

37]0 A% 33] 90%°] THOE F5 7|Eo EE5t =3

ol 2v 7124 A B 125%0-25.0%)° & A7 TS BA, SPFE ALES By &5 EE= 5
ol BT FA EZiOM obz9 & A7 FHL B 75.0% (50.091.7%)= 7= EHEE} A FFESA
o FAE AlFEA ofse A 710l 50.0%, 237l = At
FA 33]715H FH AR Qs 7FHA] §hg-o] ‘?’_]’.'%.l—ﬂoiol’]‘ 95171TE1 = A7 71% #6301 83.3% %2 &I
o FEAR] WS BT ok 2v TA &ybol Bl £z F4S AAEI, Ao FX& AEdt
T © Aol BHHFNOY HAAHoR FYPAR] FIS BT A BA"E & AU A F 33AY F
SEAE WA & F27] @A Tl oE S BATh obsS FA 193)7] F5 VIEs T F 3
23

oFF 38 712 2N £ A7) BEL AVSAL, & A7) Faol BANA dadthon. FTAE AT &
B & W1 £99) BAAYO BT LIRODONE SUT AT UAE 295, TA us/12e Tl
o %25 @A okl Fukeol 4shE AFFHBA obEel $Yol BF 63.8%23.0-833%2 HH

o2 ZHGT 48 AFOE obse £ A7) Fao] FHHAL £E JFolE ETEA Rk obE 32
YL E3 9ae AFSEO, & A7 J1% £Ae dstel maYn AAE F2e AFH o ge v
BT u} A BAE & A7) B B FES ST £F, £74, £F 0L B 6 7, sBAe A% 2

<Table 6> Average and Range of Handwashing Skills Performance (%)

Conditions

Participants Baseline Intervention Maintenance
29.2 76.5 85.3
Child 1
(16.7-41.7) (50-91.7) (75.0-91.7)
125 75.0 80.7
Child 2
(0-25.0) (50.0-91.7) (75.0-83.3)
Video Prompting & Least-to-Most Prompts 13.1
(0-25.0)
Child 3 0
Video Prompting, Least-to-Most Prompts, & Reinforcement 63.8
(23.0-83.3)

2. H|C|2 HZb xf2-H0f FZT0| AHg Fojorsel & M7| 7|ge Al A a0 ojXls =t

AT Fo] ok 2989 FFE & AV 7IE R FAVE AAE Follx fAENCH, A 21 Bt o 2
TS BAFAT FA 2H0A obF 18 HF 853%(75.091.7%2) £ A7 FlL B FA =1 A o &
H FYs Bth obs 29 /A A Y & A7 e TS B 80.7%(75.0-83.3%%E, TA ARG U &
S FYE 1A obF 32 FA9 A FFE & AV Ve BIoU F5 JEd EEskA XSt FAE A
£319a, A 21S AASHA £k

dutsl 204 obF 5L AF A FAE AFSHEA THEANAE FFFE TS B gwist v B
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HATH<Table 7>, <Figure 1>). 7FHA obs 19 & A7) 7& HT 3L 71240 2190A 83%083%), A =
oA et 55.0%((33.3-66.7%), A FMA B 72.2%66.7-75.0%)F &= A7) 71& 1F olF FAVL AFEHA
B2 THOA FHAD & Y] 71Ee o] HEEHAT ofbF 2+ 7HEAA Y & A7) Fo] 7|2 2lA
1t 29.29%(8.3-25.0%), TA ZZAANA 51.7%(41.7-58.3%), A ZANA 66.6%(58.3-66.7%)= & 7] 7€ 1T o,
THOAE ddE & A7) E—% Bk obF 39 7HHolA & A7 AL 712 204 B 0w, FA =
oA 37.5%(0-50.0%)Z HRH o= ZF7lsATh

_

FH

<Table 7> Average and Range of Handwashing Skills Performance in the Generalization Setting (home) (%)

Baseline Intervention Maintenance
Conditions
. Average Number of Average Number of Average Number of
Participants
(range) measurements (range) measurements (range) measurements
8.3 55.0 72.2
Child 1 1 5 9
(8.3) (33.3-66.7) (66.7-75.0)
29.2 51.7 66.6
Child 2 2 5 10
(8.3-25.0) (41.7-58.3) (58.3-66.7)
37.5
Child 3 0 3 13 - -
(0-50.0)
Baceline Video Prompting and Least-to-Most Prompts Maintenance
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<Figure 1> Percentage of handwashing performance in each experimental condition for participants 1, 2, and 3
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3. HIE|2 =Tt Fa-A0f FH SO thet £2, Y X2AL, S8 X|=2Ate] M=y EtdE B2t 21t

FE 93 A5AL 55 XABA FA 53R T84, FA dAAe Hdd, FA 5 T84 g AEH
Eld= 37 A3 2% 52 BYdEE RAFUTH<Table 8>). ¢} RREL A Hxo| T84 s A 5
Ho g Hristgon, FA dAate] HAAHLS Hit 43474, A &3] T8AL H 4748H0=2 HUISHTH
obFe] REE 7HgelA e & A7) 71 Y B obse AHA FUF T SRR Wy #EEHJT L Bkt
g9 X EAE BE oA sHORE rletRal, & A7 AR dEo] dEA gol & AV AR g g
o] At thal stk TE ABAIE BE FEAA sHOE HUElHa, 5 T2 ofsEolAl o] FA U
o] AH&-& 1At sHATh

<Table 8> Social Validity Evaluation Results

Evaluation Items Evaluator Parents Assigned therapist Colleague therapist

I . Importance of the target behavior 5 5 5

I. Appropriateness of procedures

1. Satisfaction with procedures 4.7(4-5) 5 5

2. Feasibility of procedures 4.7(4-5) 5 5

3. Ease of procedures 4.3(4-5) 5 5
II. Importance of outcomes

1. Effectiveness of intervention 4.7(4-5) 5 5

2. Effect of improving handwashing skills performance 4.7(4-5) 5 5

3. Future plan for implementing the intervention 4.8(4-5) 5 5

V. =9 2 A

of ATNAE ML EH3} Ah A 2 Aol AdAY FololEe & Ay FA MAE EAE FHE
Ash AT el obF BE & AY] J1%d F4S Bt T4 AAR FoIE o}EEY $5H £ A7 A&
o] RAHNL, FAZF AFHA ke AL JusiEUch o] AT ARE WHOE theF go| Holsa
A we,

)

)
T

J

, HH e £33 AL A S A2 A Aoobsd & AY] 7e S50 A olglon, o= & A
718 X33 JIJISIA sl nFE fEl BldRe 7Hke] FAE ARESE A8 AT Aot YA FFCKDeochand et
& Jung, 2023; Oh & Jung, 2020; Prapti, 2018; Rosenberg et al., 2010). BIT].Q 7]|qre] w4 A %

NolsE %Ul% freta, AHAR A AEAes 0 Jdon, oF rhed WEks AlFete], a4l
5S84 w4 A 2o tCharlop-Christy et al., 2000; Rosenberg et al., 2010). 7ol Fd3 ol 5L HA Y
d AARE Foleta, B4 AUS WESA BEAY #EStE PE5S BTk ol olsEe #AFY E4S ui"e
2 Alge 7§ke] wE AlFete] obso] d4S AlASt BHEY, & Y] VlEs F535k ol ARE By
FAE FefolsolAl A 71es wFs] YA AAFLA wpet F7HEQA T sy, 53] & A7) 7]
=2 frotollAl ol 7&eR B33 dAE HA B4k, 7x3E w7t Q7 HKLee & Lee, 2014). HITI Q. F
218 oy gAe} Aakg A2 DAR U] obgo] GAEE HYR BEES AAE, EXF P FIT F 3
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, T Rl s AAZ] EX& AR R
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2018). ©] AFNAE HIT L FX3 34|, obsE2] eukgel tiaf HATe =S Zﬂ*om ARES BY w7t
A £ A5E M7= HA2-HW £ AZWKang & Yang, 2021)S AREStA obFES & AV Ve 55
XAt =3 o] AFoA AREHE HITIQ FXH HAHY wgE MRS 59 FAE I AHd &
NolsEe A A5 LS ot ot dgolu dAE WaElskA i & AV7F ST EE el 58
Aoz Ayh=E 4 AU

A, AT Fo obFEL THdoly wsT|HelA FHAQD SnE & &171 73 ol %ii’igur AT Fo ok F

Jung, 2020; Prapi, 2018; Rosenberg et al., 2010; Shin & Paik, 2024). 53] g4 AW o 2 AZAIE Sls) 4
oA SuHE £ A7) Aol ATHEE, WIAYIAY f4 U YuSE v Fashh 44 L ANE E3
371 YaldEs AdA A A WIWE] AMREE J|S5Zo|a, AdRow As) AETEE B 5o HAdy o
Hksl 343 fARSE W o] Al Fo] F 23K Cooper, Heron, & Heward, 2020). ©] GFollA= G4 53]
SE WA BHSE & A1E BT, ALFS U B ARY B £ AY A4 A A4 A48 F
5 & A7) A%l aTHE Adsee WY Qeld £ A7) 71ee BFHIL o)t Hel olEEY J1& HER
g ooeh 4 % Awkstel 2 YL nA How Mtk wY H5H s& HA9 Yuksh 23
Ale 71E9 WHEAQl w8 7135]9] AlFo] Q38K Carothers & Taylor, 2004). ©] AFHllA] &F 2 37|14 F
Foh & A7) 71319 AFol F1ee] KA Awstol YFE HH Ao Helth AT ol ofF
3 2 Z7AqAE A&EARoZ FAE L BAFYTh Fo olE J o

A2TE 719 oHE R FE J|F EGEA B A 2AS AAEA B}
| 2

o
ou
ﬂll

PH

A obs2 12@A1e] & AV e T AT %"—P o] g7E= Al @AM ofEEE Hol Aol 54
W7kA SAHE AL
A, obFel HE, "3 ABAL T8 ABAPE BUIRE AHEA BEE 97F A SA H3xo T84, A dA
o AHA, TA & T4 SN EF SAHAA 23S EIth AT Fo obFe FEE olseol Awd
oAM HiE & A7) Zleo] 7HgolM R X glo] ASHola, sYHor FIHITA Husiitt. 53] obF
29 Fre X5doA & A7) e TAV AT = Ad T 013101;801]/‘1‘: FHHoR & AVE S
ATL il e, oy 39 HEE L o7 Sv AR qF S HolA o} FRe| FHe] fasiintal

Husdt 99 A2AG FE ARAE & A7) AR D5l Ukt 2ot Aol U@ el Bastgon,
FF OE oFEES U A WS ASS TART SUT AU A& B MY ATEAN E
A81d B EE Bad AT% A THDeochand et al, 2019; Kwak & Jung, 2023; Oh & Jung, 2020; Rosenberg et al.,
2010; Shin & Paik, 2024), At3]24] B}E = H7IE Hgk A= BA &gt o] dfodAes T4 532 & A7) 7s
o] AFH oz a3 oy, HYe X3 HAHY FH AL Fo ol mgo] HHsa, AFHoR
olm Q= WIE HAFAH
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