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A Study on Effects of Multiple Exemplar Instruction on
Derived Reading Responses and Number-Concept Responses within

Stimuli Equivalence in children with Developmental Disabilities
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The purpose of this study was to investigate whether the Multiple Examplar Instruction(MEI) induced untaught reading responses and
number concept responses. These untaught target responses were induced within a stimulus class which showed stimulus equivalence relation.
A participant was a first grader with developmental disabilities in an elementary school. The participant exhibited developmental disabilities
including language delays. She tacted over 400 objects and pictures, placed number cards in a right order. She worked on early reading
skills and number skills. 3 types of stimulus were used for reading responses and number concept responses during MEI and pre- and
post-probes: picture cards, corresponding written words, words read vocally for reading and number cards, picture cards with an amount of
a number shown and spoken ordinal numbers for number concepts. A multiple probe design was used in this study. First, direct instruction
on some of possible stimulus-response relations within the stimulus equivalence relations were delivered in order to establish reinforcement
history within that relations. Then, probe for untaught stimulus-response within the same stimulus equivalence relations were conducted.
The participant showed low level of correct derived responses with the equivalence relations. A MEI was implemented where the participant
learned to respond within the equivalence relations as a type of relational frame. The Participant showed target derived responses within the

stimulus equivalence relations during the Post-MEI probe and generalized the derived responding to a novel set of stimuli.
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B AFE AvlaEy Gojsh o) WY AAL Holk wEAd) oES diaew AR,

A, FA A 2D AAE A BE FHNAA G719 £ d el wd ¥ P Wad Aoz ve

o ols
Ui, Ao Fstriz 27t 593 ofs

<Table 1> Study Participant Information

Participant
Age 6.5 Sex F
*K-CDI **CARS 33
Overall development 2 years 7 months
Korean-Child Development Inventory Childhood Autism Rating Scale (mild - moderate autism)

- Able to use 2 words-mand for more than 10 things on a daily basis
- Understands simple questions and follow two consecutive instructions
- Able to tact more than 400 objects or action cards

language skills
- Able to match more than 50 picture cards and printed letters

Behavioral - Shows interest in words and letters, and able to make approximately 10 textual responses

characteristics - Singing and reciting part of a nursery rhyme

- Doesn't have a number concept
] Know the order of numbers and be able to list them in order
math skills L
One, two, three..... Textual response can be made to the cardinality of numbers such as ten.

Can’t tell the exact quantity in the picture card

* Harold Ireton, (K-CDI Korean-Child Development Inventory) (J. M. Kim, Trans), inPSYt, 2006
*% Schopler, E., Van Bourgondien, M. E., Wellman, G. J., & Love, S. R, {K-CARS 2 Korean-Childhood Autism Rating Scale, 2nd) , (S. H. Lee, S.
A. Yoon, & M. S. Shin, Trans), inPSYt, 2019

2 7 BY U =7
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2 AT+ =7
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<Table 2> List of letter and picture stimuli sets used in the study

Setl Set2 Set3 Set4 Set5

bowl scale fish tank magnet towel

globe radio camera kettle hairpin

Reading

harmonica sketchbook crayons slide violin

raccoon pigeon mantis owl squirrel
1 one 3 three 2 two 13 thirteen 14 fourteen
4 four 5 five 6 Six 16 sixteen 15 fifteen

number concept ) ) )
7 seven 8 eight 9 nine 17 seventeen 18 eighteen
11 eleven 10 ten 12 twelve 20 twenty 19 nineteen

Magnet owl Kettle Slide 2 6 9 1 2
\

'_' v 6 - - YVY 2% @
& vy ®ils @
\ @ ' @
© <i¥ woy
<Figure 1> Reading Response Cards (Set 4) Example <Figure 2> Number concepts Cards (Set 3) Example
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Matching picture cards and corresponding letter cards
Letter (Reéading Comprelicasbon o N Picture
(Visual stimulation) (Visual stimulation)
<Figure 3> Related stimulus relationship
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List Textual Resp & Number Speaker Textual Response & Number Comprehension (matching) or Number
Concept Listener Response Concept Speaker Response Concept Response
- . Four cards arranged in front of the child
Four cards arranged in front of the child Show the card to the child . k o
nof i > " 5 E: . . o - Presentation of voeal stimulus: “Find the same
- Presentation of vocal stimulus: “Point to 00, - Presentation of vocal stimulus: “What is this? thine™
4 % nng,
- Correct response within 5 seconds - Correct response within 5 seconds el X
i A ) N : L - Correct response within 5 seconds
- Provide praise and reinforoers - Provide praise and reinforcers . -
wim - Provide praise and reinforeers
- Record data "+ - Record data "+" WM
- Record data "+
- Provide correction procedure to the incorrect - Provide correction procedure to the incorrect - Provide correction procedure to the incorrect
response TespOnse response
- Presentation of vocal stimuli - Presentation of vocal stimuli - Presentation of vocal stimuli
- Provides pointing prompt - Provide Echo - Provides pointing prompt
- Record data "-" - Record data "-" - Record data "-"
- No reinforcers provided. - No reinforcers provided. - No reinforcers provided.

<Figure 4> MEI Training Procedure
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Pre experimental -
p Pre MEI probe MEI training
probe
Set 1-5 Set 1-3 (in order) Set 4
o - Training {over 80% in 3 -+
Tait — )
5 o ol i - Probe (1 time) sessions)
‘Reading Photits fa €At det ] iile) - matching training
5 - Reading N y Feni . - Reading - Matching
TRarap LA . . aver 90
“Hlstenzr ternel respliie. - Listener textual response _( “r s - Listener textual response - Reading
Tzl‘f-ﬁ:li ’IEX’L_'-fl fespanse T et Seik) - Speaker textual response - Listener textual response
Humber potisept - Speaker lextual response
Post MEI probe Generalization after MEI training
i{
Set 1-3 training Set 5
1 1
= over 80% in 2
o o e GO - Training (over 90% in 3 *
Probes (aver B(0%) MEI training BOVT N S Probes tor sach sat (1 sessions
Reading e sessions) . ALY ) —
il : (MoK GrINTION, - Matching time) - matehing training “HEINE
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<Figure 5> Experimental procedures (e.g. reading response)

(5) MEI =#] & AuFsKpost-MEI instruction and probes)
ZA 28 & Z2A A 71ZH(pre-MEI probe)?} HA3F =7 =3
E AHgste] Oy Ee f hesh Ashs A Vs e % 1E k= 14S ThEAA 35]7] 90%(18/20)9] &
=]

el
7} @A™, post-MEI probeE AAIFITE 23] 7] 80%(16/20)9] Ay¥hg-o] vleh b Uukslrl | Ao g Hr)

2
2
=

3) ZAAE A g
MY A AZLS =3 5% o] YEIt ARESS 2 V)E5a, © WSS 2 dolE Y= 7|25t
ZEH gAo) A i el WS = d AAE vk 34 ok

- 49 -



AN AT,
7. X =AE

B AT GAE FFS A5l FA FUE TGS A4S FA7L AU HEHYEAE ATA} A2 B

A7t 2 FA FUEE 5F Lker HEES ARSIV A8 ohtk 0gelA @y TThe] 487A 78

5 24< giste] B2 A% Al we FA A A2,

A F ANEA, FA, Qust BN 42 FA BY F FANL BAD TIPS AP, AFzEd A5
/}_1

2 100%, FAe Yuksh 7

ofy
R
)
N
P
2
i)
ofy
R
ol
N
B
rx
rlo
o
N
2
I
ol
%
|o

Training fidelity _ Sum of scale scores indicated by the observer 100
(%) Sum of overall scale scores
<Table 3> Training fidelity according to the training procedures
Baseline before training Training Baseline after training Generalization
Fidelity(%) 100 30 100 30
Mean(range) 100 98(96-100) 100 99(98-100)
<Table 4> Training fidelity according to the training procedures
Question Score
1. Did the subject focused before the antecedent stimulus was presented? 01 2 3 4
2. Was the antecedent stimulus presentation of matching, pointing, and tact appropriate? 012 3 4
3. Was providing reinforcers for correct responses approptiate? 01 2 3 4
4. Was reinforcement provided immediately? 01 2 3 4
5. Were the antecedent stimuli, pictures and letters, presented appropriately? 012 3 4
6. Were matching, auditory, and comprehension skills presented randomly and interspersely during MEI training? 01 2 3 4
7. Were corrective procedures provided appropriately? 01 2 3 4
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<Table 5> Questions and scores of social validity measurement record sheet

Mean
Question Teacher  Father  Mother

(range)
1. Are reading and number concepts important skills in the lives of study participants? 4 4 4 4
2. Is the MEI applied in this study an effective strategy? 4 4 4 4
3. Is the MEI applied in this study easy to implement? 4 3 3 3.3(3-4)
4. Are the training processes (training, prompt, error correction, etc.) applied in this study appropriate? 4 4 3 3.6(3-4)
5. Would you recommend the training method used in this study to other teachers or parents? 4 3 4 3.6(3-4)
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