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Effects of Multiple Exemplar Instruction(MEI) Using Digital Media on
Naming of Children with Developmental Disabilities
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In this study, the effect of Multiple Exemplar Instruction (MEI) using digital media on the naming of children with developmental disabilities was
examined. The subjects of this study were three children with developmental disabilities aged 5 to 6 who were diagnosed and found with autism
spectrum  disorder or intellectual disability. A multiple probe across participants design was applied to the study, and the MEI intervention was
delayed for each child. Before entering the intervention, three study subjects were individually identified through a preliminary experimental toolset to
identify objects that had no history of learning in the past, and 16 tools were adopted from the preliminary experimental toolset. In this way, a set
of individualized experimental tools for each child consisting of 8 photos and 8 digital media per study subject was produced. Digital media were
presented in the form of GIF files played on tablet PCs. After teaching only the matching reaction to children using set 1 among the manufactured
experimental tools, it was examined whether untaught responses —pointing, tact, and intraverbal —emerged. Children who failed to perform the
reactions of pointing, tact, and intraverbal that were not directly taught were considered to have no naming ability, and MEI intervention was
conducted. In the MEI intervention procedure, MEI intervention was conducted by alternately repeatedly teaching matching, pointing, tact, and
intraverbal until the child’s performance satisfies the criteria. After MEI intervention, whether the reactions of pointing, tact, and intraverbal that were
not directly taught using set 1 appeared, the baseline procedure was conducted after the intervention to determine whether there were any changes in
the dependent variables of this study, listener naming and speaker naming. As a result of the study, all three study subjects showed significantly
improved performance in the responses of pointing, tact, and intraverbal that were not directly taught at the baseline after the intervention than at

the baseline before the intervention, confirming that listener naming and speaker naming were newly acquired and improved.
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t oAl N ofololth, AT TR o}FRE BE @ tho] FL ¥ Wo| WATE oAAEL ¥ 4 gdgler,
ABA AEE HMEF AoiNE, FABHAE 59 oo W FQS A% NEE 2d oY We FPol AUk
AT tgA oFF Ash obF c AT AN AT 8 AL WYEor], ofF B AF o) o4 2AL Witk

AT oA 2 V1E T oishE 2 e Syl A
e BHlta MEE obFe] 7E S5 AFE I 2
iy oA AAIZE g A ofFe] FE&Ao-FTHUY] WEH —:—(Preschool Receptlve Expressive Language Scale, PRES)2]

TE TSI AT WA obsEe] YAl W AAES Hol=A F2 A AHER A9} e ]
Ql W] BEAS Hol=A] Iy st A#HF WA 2 S(Childhood Autism Rating Scale, CARS)S] <~
& —’F%ﬁ?‘f}‘iiﬁ‘r. CARS HFE F 6% "oz AdEHT 0}5«1 2k F7%e] AAEE WY eThSchopler et al,
1980). FHo] 258 o]3t= HIXH A Non-Autdistic), 2614 308 ZAv|gE AHH SdMildly Autistic), 31914 3682 &
r Ao AH FAH(Moderately Autistic), 3778 ©]-S AZ+3 XPEH S (Severely Autistio) ©-2 H7FETh folA 7&
H PRES B CARS AL A3 o]9]¢] ofFd Qo] 4 aiF S E¥ste A7 tdA obF A, B, CY 71&
AR ol <Table 1> 7|4 = AT

g 74/%1]/‘1 & ?iﬁéoﬂ H] &}

<Table 1> Basic Information of Research Participants

Child A Child B Child C
Gender M M F
Age Syears 1months Gyears 6months Gyears 6months
Diagnosis & Assessment Autism Spectrum Disorder Intellectual Disability Autism Spectrum Disorder
“PRES Receptive Language: 20 months Receptive Language: 22 months Receptive Language: 3 years 4 months
Expressive Language: 18 months Expressive Language: 19 months Expressive Language: 35 months
(Assessment Age)
(3years 6months) (4years 7months) (4years 6months)
35 22 36
**CARS
(Moderately Autistic) (Non-Autistic) (Moderately Autistic)
- Communicates mainly using
- Frequently responds to others’ - Frequently uses delayed echolalia.
two-word phrases.
questions with single words. - Does not understand interrogative
- Struggles with pronunciation,
Language & - Does not understand interrogative words like “who,” “when,” and
making it difficult to say longer
Communication: words like “when” and “why.” “why.”
words.
- Often speaks about specific interests ) - Responds inconsistently when called
- Shows difficulties in performing
regardless of context. by name.

complex cognitive tasks.

*PRES (Preschool Receptive-Expressive Language Scale)
**CARS (Childhood Autism Rating Scale)
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© obE=L WA e}t A tAE WAE Este] AHESH obd 21 mAl= 10cm*10cm 37]9] 3l

A = F" AHgE ARlelw, gAY wiAl= 8Q1A A719] HES PCE AHEHEAT AY =79 A5ES A
A 52 Q1 AbE(dynamic objects)® w78k, A Q] AbE(static objects) AFKY] FHEIE AAIF AL FHA A}
< HEE pC FEHE AAEHUTE BlES PCE AAEHE AL GIF FHS] A2 AE o] FUflel 22 ol=
Aoz AYHAJT F2QA AbEold 1 7oy ourt ARt E}E} HelelAY 22Ys AR ddEe o
o, olggt EA4L B FEHEE 2335 HAWE 5 vk W, ZAH AES AIRE Astel FaskAl 17
Pz A 7Hed ez Aol o] F&& AGA AR A WAE oyl ws Al AlFHoloF & Al
AHol Faox FaFS 1R THZacks, Tversky & Iyer, 2001; Michotte, 1963; Mayer & Moreno, 2002). 521 A}
WA o 2 2&AQl UAE Hhol &5 FHste TRECY AVE, o5 Jed MES EEAHeR
Y AAZ FAET v, A AHES HIE Y F e EACR sk, 1 AAY AAEE 22X
ol ol FA YL g 847} oflth o]9f e WA Eyolet 22 FHQ AES AE Ao Aot 7
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o] gk WhAol| ~7pze} o] 75 Fdo] Qo] F2]lo] BHA oA 2 A AlES AA oAt AR
HoRE FEI] FE AR BAS AT F Ak

AP =7 58U AEH AR AEE A 50%2] HIERE FAS] AFATE AR AFstA o, dutdo s
SHA7] obsEel sk AdAY AT B vl Ao] Y& WMT A AEEE st Aol AHEH
= A5 T VY] AlER FAH 4 AED 79 A5o] x3hHo] 3 W] AT A F 16719 A4¥ =
T7F AT & MEo] 2719 AR A53 2719] BlER PCE AAEE UAE A5 A AL, & B
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<Table 2> Stimulus Sets of Experimental Tools Used for Each Child
form of provision Set 1 Set 2 Set 3 Set 4
Scarf Antenna Wooden Clogs Light Bulb
Picture
Golf Club Pliers Crutches Clip
Child A
geo-mun-go Spray Whisk Parachute
Tablet PC
Water Wheel Shaker keyboard Fireworks
Antenna Wooden Clogs Magnifying Glass Mobile
Picture
Stamp Pad Golf Club Hahoe Mask Scarf
Child B
Harp geo-mun-go Spray Wiper
Tablet PC
Parachute Water Wheel Fireworks Shaker
Spatula Chandelier Light Bulb Magnifying Glass
Picture
Dumbbell Crutches Clip belt
Child ¢
Water Wheel Fireworks keyboard Parachute
Tablet PC
Windmill geo-mun-go metronom Juicer

Picture

Tablet PC

<Figure 1> Example of Experimental Tool Stimulus Set 1 for Child A

4 Sgwol
B A7 =3l gsisasHMEnelth Aol A AFEE MEI MA@ A= Choi er al(2017), Hawkin et
al.(2009), Speckman et al.(2012), Fiorile and Greer(2007) 52 ATE FastATH MEIE & 72 AE W 4719 A=
Soll thetd HARESQ wiA A EIE 123 ARl BES} JIEHHE, S 4719 wkgol| thste DITE 1L
Ssm 23 o8 e WA MErE @ Mol B7] elA 7 w3 0Me] AER olFold,  soMe] A%
AR = AAEAT oSS F7] 918t MEI

7} AYE AT MEIE W assS WAsl] Yete] 739
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<Table 3> Example of MEI Session Structure

Example of MEI Session Structure

Experimental Tools Number of Number of Total Number of Sequence of Target Response Presentation
Used (Example) Trials per Session Trials per Session Trials (Example)
1 M 21 P 41 1 61 M
2 P 22 M 42 T 62 P
Matching 20 trials 3 T 23 I 43 P 63 T
4 I 24 T 44 M 64 I

5 M 25 I 45 I 65 P
6 1 26 M 46 P 66 I
7 T 27 P 47 M 67 T
Pointing 20 trials 8 P 28 T 48 T 68 M
Set 2
9 I 29 M 49 M 69 P
Antenna(Photo) 10 T 30 P 50 P 70 T
] 80 trials
Pliers(Photo) 11 P 31 T 51 T 71 M
Spray(Digital) 2 M 32 I 52 I 72 I
Shaker(Digital)
Tact 20 trials 13 P 33 P 53 P 73 M
14 M 34 M 54 I 74 P
15 I 35 I 55 T 75 T
16 T 36 T 56 M 76 1
17 M 37 M 57 1 77 T
Intraverbal 20 trials 18 P 38 P 58 T 78 P
19 T 39 I 59 P 79 M

20 I 40 T 60 M 80 I

*M=Matching, P=Pointing, T=Tact, I=Intraverbal

<Table 4> MEI Procedures for Each Target Response

Target Response Trial Procedure

After seating the child in a chair, two visual stimuli (either photographs or images on a tablet PC) are presented on the desk.

The child is then given another photograph and provided with a verbal instruction such as “Place it with the same one” or

“Put it on the matching one.” The child is trained to match the given photograph with the identical visual stimulus. If the

Marchi child correctly matches the photograph, reinforcement (praise and a snack) is provided immediately. If an incorrect response
g occurs, the same instruction is repeated, accompanied by a gestural prompt (pointing to the correct location where the
photograph should be placed) to facilitate error correction. If the correct response is achieved with prompting, only neutral

praise is given.
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<Table 4> MEI Procedures for Each Target Response (Continued)

Target Response

Trial Procedure

Pointing

After seating the child in a chair, two visual stimuli (either photographs or images on a tablet PC) are presented on the desk.
The child is then given a verbal instruction such as“Point to {target]”. The child is trained to point to the correct visual
stimulus in response to the instruction. If the child correctly points to the target stimulus, reinforcement (praise and a snack)
is provided immediately. If an incorrect response occurs, the same instruction is repeated, accompanied by a gestural prompt
(pointing to the correct stimulus) to facilitate error correction. If the correct response is achieved with prompting, only neutral

praise is given.

Tact

After seating the child in a chair, a single visual stimulus (either a photograph or an image on a tablet PC) is presented. The
child is then trained to verbally label the object shown in response to this nonverbal prompt. If the child correctly names the
object within three seconds, reinforcement (praise and a snack) is provided immediately. If an incorrect response occurs, the
same prompt is repeated, accompanied by a verbal prompt (providing the correct name of the object) to facilitate error

correction. If the correct response is achieved with prompting, only neutral praise is given.

Intraverbal

After seating the child in a chair, a single visual stimulus (either a photograph or an image on a tablet PC) is presented
while asking, “What is this?” In response to this verbal prompt, the child is trained to name the presented object. If the
child correctly names the object within three seconds, reinforcement (praise and a snack) is provided immediately. If an
incorrect response occurs, the same prompt is repeated, accompanied by a verbal prompt (providing the correct name of the

object) to facilitate error correction. If the correct response is achieved with prompting, only neutral praise is given.

4
e

T FEHWLAL W) oFFe] P4 oWt kA ool Foltk AF AEIS A oFFel
SO EESEEES £

)
2 AFHOE WHW F, APHOE WS e AN TAYR gl
3 =2
h

A3k vk-g-2] zASE A2 olefle] <Table 5>3F 2T}

<Table 5> Operational Definitions of Dependent Variables

Dependent Variables Operational Definitions

Listener Naming

After the child’s attention is directed to two visual stimuli (either photographs or images on a tablet PC),
Pointing the researcher says,“Point to [target].”The child correctly points to the corresponding visual stimulus within

three seconds.

Speaker Naming

When the researcher presents a single visual stimulus (either a photograph or an image on a tablet PC)
Tact without a verbal prompt, the child correctly produces the corresponding verbal response (the name of the

object) within three seconds.

When the researcher presents a single visual stimulus (either a photograph or an image on a tablet PC)
Intraverbal and asks,“What is this?”, the child correctly produces the corresponding verbal response (the name of the

object) within three seconds..
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2 AT digAte Auks Wxo dig AE5F e AHAEE HUe] flske] FEA) 10A(Total Occurrence I0A)S

AHEEATTE ATA 9 SHE A2 BEAE FEA 10AE SAHEE oM, Al 2 BEAAE S8y TR ROk A AT

TR A 3|2 QABA(Qualified Applied Behavior Analysis Credentialing Board)oll 4] 3}3}

g QBAAA S ZEFlom Al A3 AR S-S A% TR wSS WAtk AP A FoA A A 7
A A

24, MEL SA, TA ¥ 7|2 GAE TR HEste], Aol T8 Fol Al 2 AL FEEE Hu #

WA YARE ZAHAG. 2 Ao AN @ o) AHe RHoR wYRAT A Bel okEe +3eol o)
sty Ao R FAAL X EE AE3HT. T2 10AS] F42 <Figure 2>3 ZTHCooper, Heron & Heward,
2007). B AFdA SAHE FEA 10A 4 B 96.8%°1H, AF Hakel AT UAERE ZHH 10A #e

<Table 6>°l 7|43}t

TO — IOA — < Number of Agreements > « 100

Observer 1’s Count + Observer 2’s Count

<Figure 2> Formula for Total Occurrence IOA

<Table 6> Measured Total Occurrence IOA Values

Experimental Procedure Research Participants Calculated IOA Value Overall IOA Mean Value
Child A 95%
Baseline Before Intervention Child B 100%
Child C 95%
Child A 97.2%
MEI Intervention Child B 95% 96.8%
Child C 96.2%
Child A 95%
Baseline After Intervention Child B 100%
Child C 98.3%
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<Table 7> Intervention Fidelity Questions

Intervention Fidelity Questions score
1 Was the participant paying attention before the presentation of the antecedent stimulus? 01234
2 Were the antecedent stimuli for matching, pointing, tact, and intraverbal appropriate? 01234
3 Was reinforcement provided for correct responses? 01234
4 Was reinforcement delivered immediately? 01234
5 Was a correction procedure appropriately provided for incorrect responses? 01234
6 Was no artificial reinforcement given during the correction procedure? 01234
7 Did the researcher continuously record data based on the participant’s behavior? 01234
8 Were the teaching tasks of matching, pointing, tact, and intraverbal presented alternately? 01234
9 Were photo stimuli and digital stimuli appropriately mixed and presented together? 01234
10 Were the necessary visual stimulus sets for the experiment fully prepared in advance? 01234

B de BE AR dapt 88 Fo A7 S84, APA 28 &olAddl et AR BEEE AT
Ak ATt g obgel REE R SASIATE A B E 232 Yoo and Park(2022)9] ATHE Farske]
AHENT £ F 8TFOE 5H Likerr AEE TASIAT £ vl T8, AANEA, £IW) 18
SIS E, JEZGH)0] obFe] ol oA Fa7 $EIA, MEI SA7F E3F ool §o|3kA], TA) Aol

AASPEA, OAL AS BEF MEL A7} obEe] HTS T NISAEA, B AT A PP the ak
U ol 2AT Pl Yt 1 52 B: ua%zi TFAHYOR <Table s> HeHAL. B AT A3
BYEe) 24 A, 324 Wil BF 305380 tehst

<Table 8> Social Validity Questions

Social Validity Questions score
1 Is naming ability an important skill in a child’s life? 01234
2 Are listener responses (matching, pointing) important skills in a child’s life? 01234
3 Are speaker responses (tact, intraverbal) important skills in a child’s life? 01234
4 Is the MEI intervention applied in this study effective in developing naming ability? 01234
5 Is the MEI intervention applied in this study easy to implement for children? 01234
6 Are the intervention procedures (intervention, prompting, correction) used in this study appropriate? 01234
7 Does the MEI intervention using digital media (tablet PC) appropriately reflect the child’s living environment? 01234
8 Would you be willing to recommend the intervention method used in this study to other teachers or parents? 01234

2 dA7e gAE mAE 283 MEISH IR obse] Uvlold Y o] 7IwE FAE &Ask] Hs o
712& ARgste] o 712 d(multiple probe design)©] AAIE tdARE 7] 2/ A AWM (multiple probe  across

participants demgn% ]'B-OFOﬂWCooper et al., 2007; Johnston & Pennypacker, 2013). A8o] Hxe A A 7 xA

ry
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<Figure 3> Experimental Procedure
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