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A Comparative Study on the Effects of Most-to-Least and Least-to-Most

Prompting in Forward Chaining on T-ball Hitting Skills in
Children with Autism Spectrum Disorder
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This study aimed to promote T-ball batting skill acquisition in children with Autism Spectrum Disorder (ASD) by applying a forward
Abstract chaining procedure based on behavioral theory, and comparing the effectiveness of two prompting strategies: Most-to-Least (MTL) and
Least-to-Most (LTM). Four children aged 6 to 7 years with ASD participated in the study. All participants demonstrated similar levels of
basic motor skills and language comprehension. A nonconcurrent multiple baseline design across participants was employed to compare and
analyze the effects of the two prompting strategies. The results indicated that the prompting strategy influenced the rate of skill
acquisition, patterns of error occurrence, performance stability, and maintenance levels, with varying response patterns observed depending on
individual child characteristics. The findings highlight the need for individualized and effective instructional strategies not only for teaching
motor skills to children with ASD, but also for promoting broader participation in sports. This study provides foundational data for the

development of sport-based intervention strategies to increase physical activity engagement among children with ASD. In addition, the study

discusses its limitations and offers suggestions for future research directions.
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<Table 1> Characteristics of Participants: iagnosis and Assessments

Category Child A Child B Child C Child D
Age 7 years 7 years 7 years 6 years
Sex Female Male Female Male
Disability Type Autism Spectrum Disorder Autism Spectrum Disorder Autism Spectrum Disorder Autism Spectrum Disorder
CARS 34 33 32 27
TGMD-3 3 point 2 point 2 point 3 point

* K-CARS(K-Childhood Autism Rating Scale)
* TGMD-3(Test of Gross Motor Development - Third Edition)

<Table 2> Developmental Scale Scores by Domain in the PEP-R

Eye-Hand Cognitive Cognitive
Participant Imitation Perception Fine Motor Gross Motor
Coordination Performance Verbal
Child A 59-65M 46-54M 55-63M 58-60M 59-63M 45-47TM 34-36M
Child B 37-41M 39-45M 39-42M 58-60M 67-71M 64-66M 47-49M
Child C 59-65M 55-61M 64-66M 58-60M 67-71M 67-68M 65-67TM
Child D 59-65M 55-61M 52-54M 58-60M 51-55M 56-58M 54-55M

* PEP-R(Psychoeducational Profile Revised)
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<Table 3> Composition of Assessment Areas in the TGMD-3

Two-Hand Strike (Stationary) 5 0-10
One-Hand Forehand Strike 4 0-8
One-Hand Dribble (Stationary) 3 0-8
Two-Hand Catch 3 0-8
Ball Skills
Kick (Stationary Ball) 4 0-8
Overhand Throw 4 0-8
Underhand Throw 4 0-8
Subtotal 27 0-54
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<Table 4> Step 1 - Bat Grip Intervention

Item Content

Teaching Objective ~ To teach the child to hold the bat correctly.

Materials T-ball bat, tee, square box marking, reinforcers (preferred items or social reinforcement)

Teaching Environment The child stands in the square box next to the location where the T-ball tee and bat are placed.

Instruction “Hit the ball.”

Number of Trials 10 trials per session

Teaching Strategy Forward chaining procedure with either Most-to-Least (MTL) or Least-to-Most (LTM) prompting strategies.

. After the “Hit the ball” instruction, if there is no response, provide physical prompts to guide the child to hold the bat.
MTL . Provide two physical prompts, then present a modeling prompt

Prompting Procedure . If two consecutive correct responses occur during modeling prompts, switch to verbal prompting.

B N

. If two consecutive incorrect responses occur during modeling prompts, revert to physical prompting.

—_

TM . After the “Hit the ball” instruction, if there is no response, provide a verbal prompt.

2. If there is still no response, provide a modeling prompt, and if there is still no response, provide a physical prompt.
Prompting Procedure

3. At each prompting level, when a correct response occurs, deliver reinforcement and proceed to the next step.

1. Provide the preferred reinforcer upon completig the current step.
Correct Response . ) ) )
2. Upon completing the entire chain, provide additional social reinforcement (e.g., “Good job!”).

1. Apply physical prompting three times to correct the error.
Incorrect Response 2. Do not provide the reinforcer.

3. No Response

1. Wait 2 seconds, then provide a higher-level prompt.
No Response
2. If repeated non-responses occur, lower the prompt level to the previous stage.
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<Table 5> Definition of Prompts by Task Step

Step Task Analysis Verbal Prompt Modeling Prompt Physical Prompt
The child holds the bat with  “Put your eating hand on top  “Follow me, Do this” while The experimenter helps the
. the preferred (dominant) hand  and the other hand on the  demonstrating holding the bat  child hold the bat correctly by
on top and the non-preferred  bottom.” with the dominant hand on  physically guiding both hands.
hand on the bottom. top.
The child stands in front of the  “Stand in front of the tee with  “Try like this,” while  The  experimenter  physically
2 tee with both feet placed parallel  your feet shoulder-width apart.” demonstrating the correct  adjusts the child's feet to be
and shoulder-width apart. standing position. shoulder-width apart.
The child looks at the ball. “Keep your eyes on the ball.” Point to the ball and say, The experimenter points to the
3 “Look here.” ball and guides the child to
look at it
The child rotates shoulders and  “Rotate your shoulders and hips  “Follow me, Do this” while The experimenter guides the
4 hips sequentially. one after the other.” demonstrating  the  sequential  child’s head and body to rotate

body rotatio

shoulders and hips in order.

The child swings the bat and while

5 hits the ball.

“Swing the bat hard and hit
the ball.”

“Watch Look at me,”
demonstrating a  proper bat

swing and hitting the ball.

The experimenter holds the bat
child and
helps swing to hit the ball.
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<Table 6> Operational Definitions of Batting Skills with Correct and Incorrect Responses

Task Step Operational Definition Correct Response Incorrect Response

The child holds the bat with the preferred When given a bat, the child grasps it The child does not grasp the bat or holds
1 (dominant) hand on top and the non-preferred with the dominant hand on top. it with the non-dominant hand on top.

(non-dominant) hand on the bottom.

The child stands in front of the tee with The child stands in front of the tee The child does not stand in front of the tee

2 both feet placed parallel. with both feet placed parallel to each or stands with feet not parallel to each
other. other.

; The child looks at the ball. The child gazes at the ball for at least The child looks at the ball for less than 2
2 seconds. seconds or does not look at it.

The child sequentially rotates the shoulders The child rotates both shoulders and The child keeps the body fixed without

4

and hips hips in sequence while holding the bat.  rotating shoulders or hips.

The child hits the ball forward with the bat. The child hits the ball with the bat, The child misses the ball, hits the tee
5 sending it at least 1 meter forward in instead, or the ball travels less than 1 meter

the intended direction. or deviates from the intended direction.
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Number of trials agreement

X 100 = trial-by-trial IOA(%)
Total Number of trials

<Table 7> Mean and Range of Inter-Observer Agreement (IOA) (%)

Category Baseline Intervention Maintenance
Child A 100 95(80~100) 100
Child B 100 98.3(90~100) 90
Child C 100 84(70~100) 100
Child D 90 92(80~100) 100

4) FATA=

2 AFdAE FA7E ARl AlgE el wet daET ZgstA AAEHJEA sk A FA FE=
(treatment fidelity)E 3 718 ThBrown, McDonnell & Snell, 2015). TS F7l= HAFHY S 9 HU-H4& S5+ 4
ztol] kst FAE 6ol AAY2ES RO, HI FEd= dAE T AlE B, R AL

o 1,
A8 27, AR 590 QB4 ol TFHAL. 24 FHE 5H ke HEQH = WG 22A Gk ~ 57 = )
S 2PThE BhEon, B AP BoBA A4S BAT PFEH AEI} 190 SYHOE W Y

o SASAE tigt 7 obFel 3t A= <Table 8>l AAISHAT

<Table 8> Mean and Range of Treatment Fidelity (%)

Category Child A Child B Child C Child D
Treatment Fidelity 91.7(90.0-93.3) 91.7(90.0-93.3) 95.0(93.3-96.7) 90.0(86.7-93.3)
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X7l 718 &59

<Table 9>} <Table 10>& 717} F 7FA ST ZIHMTILA LTl w2t Yehd obgd 5 g7]et 2719 B+
QFE T AR BATT, <Twle 92014 oFF A%l A%, ML ZANA B 2530718 Sasgon, Fae
e 142 Ugsth ¥ obs DE LTM 204 F 203715 AL, BHLFTe 1328 AT
T ST 3] v A3 LM 2704 Sl %Eﬁzﬂﬁi w2 APEon, 37T BdeFre s FF
2 nyoh
SHH, <Table 10> AAIR obs Be MIL A4 F 1837185 FHSIAL, BALFTE 122 3 2/FFE
eI ol MTL 24 st kg S ddoz gAY, efae Wes BYEH ol ¢ LM £
A ol 143715 WYL, HFLFTE 298 °l< obs BEUE AUACR ME §5 £55 o Hd
LRTE U w5 A4S Btk
<Table 9> Comparison of T-ball Batting Performance Between Child A and Child D
Participant Total Sessions Average Number of Errors per Session
Child A (Max-Min) 28 1.4
Child D (Min-Max) 20 13
<Table 10> Comparison of T-ball Batting Performance Between Child B and Child C
Participant Total Sessions Average Number of Errors per Session
Child B (Max-Min) 18 1.2
Child C (Min-Max) 14 29
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<Appendix 1> Social Validity Questionnaire
Observer: Date:

Item

Scale

Strongly

Disagree

Disagree

Neutral

Agree

Strongly Agree

1. Do you think the intervention procedures were reasonable?

2. Do you believe the intervention used in this study was effective

in improving motor manipulation skills

3. Do you think forward chaining helped the child acquire the

batting skill more easily?

4. Do you think participation in this program helped improve the

child’s social interaction?

5. Do you think the child enjoyed participating in this program?

6. Are you satisfied with the overall intervention process?

. Do you believe the child’s motor manipulation skills will continue

to develop in the long term as a result of this study?

. Do you think the prompting strategies used in this study were

effective in improving the child’s behavior?

Do you believe the purpose of this study was helpful in

improving the child’s motor manipulation skills?
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<Appendix 2> Intervention Fidelity Checklist
Date: Target Behavior:
Participant: Obsetver:
Prompting Condition Checklist Scale
Strongly Strongly
[J Least-to-Most Prompting [J Most-to-Least Prompting . Disagree | Neutral Agree
Disagree Agree
1. When the child paid attention, the instructor gave the instruction, “Hit the ball,” and ) , ; 4 5
handed the bat to the child.
2. If the child responded incorrectly under | 2. If the child responded incorrectly under
the Least-to-Most Prompting condition, the Most-to-Least Prompting condition,
error correction was provided using three error correction was provided using three 1 2 3 4 5
physical prompts, and no reinforcement physical prompts, and no reinforcement
was delivered. was delivered.
3. Under the Most-to-Least Prompting
condition,  physical  prompts  were
3. Under the Least-to-Most Prompting
provided for the first two trials. In
condition, if the child showed no
subsequent trials, if there was no
response after a single instruction, a
response after 2 seconds, a modeling
verbal prompt was provided after 2
prompt was given. If the child
seconds. If there was still no response
produced  two  consecutive  correct 1 2 3 4 5
after an additional 2 seconds, a
responses, prompting was faded to
modeling prompt was given. If there
verbal prompts. If the child produced
was still no response after another 2
i i two  consecutive  incorrect — responses,
seconds, a physical prompt was provided
prompting reverted to physical prompts.
to complete the step.
(Verbal prompts were applied in the
same manner as modeling prompts.)
4. Reinforcement was delivered for each correct response at every step, and additional ) , ; 4 5
reinforcement was provided upon completion of the entire task sequence.
5. The same procedure was repeated for a total of 10 trials. 1 2 3 4 5
6. Data on the childs responses were collected consistently based on clearly defined ) , ; 4 5
operational definitions.
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