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Abstract 
Autism is a neurobiological developmental disorder that emerges in early childhood, typically before the age of three, and is 

characterized by deficits in eye contact, communication, social interaction, repetitive behaviors, restricted interests, and other 

associated impairments, without appropriate and timely intervention, these deficits tend to persist over time. One challenge in 

intervention for children with ASD is difficulty producing clearly intelligible whole words, particularly among children who can 

imitate syllables but have difficulty combining them into complete target words. This study aimed to develop and examine the use 

of Smart Shaping, a structured instructional procedure within the Smart Applied Behavior Analysis (Smart ABA) framework, to 

improve clear word imitation in children with ASD. A single-case case series design with repeated measurement across baseline, 

intervention, and maintenance phases was implemented with two children with ASD aged 3–7 years who showed marked difficulty 

producing whole-word vocal imitations at baseline. Smart Shaping was developed through expert discussion and validated using 

Aiken’s V coefficient (V = 0.96). The intervention was implemented intensively, and child responses were recorded trial by trial 

using the Smart Measurement system (Smart ME), accompanied by treatment integrity monitoring and independent supervisory 

review of selected sessions. Visual analysis showed improvement in clear word imitation in both participants, with performance 

maintained over six weeks. These findings provide initial support for the use of Smart Shaping in cases of word imitation difficulty 

in children with ASD, particularly when individual syllables are already produced clearly but whole-word production remains 

unclear. 
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1. Introduction 
The literature in the within the framework of Applied Behavior Analysis 

(ABA) consistently demonstrates that shaping and differential 

reinforcement are effective procedures for shaping verbal behavior in 

children with autism spectrum disorder (ASD). Classical and 

contemporary studies have reported that gradual learning through 

differential reinforcement can improve verbal responses without 

prompts as well as the efficiency of tact and intraverbal skill acquisition 

(Johnson et al., 2017). The combination of differential reinforcement and 

prompting can improve verbal responses that are appropriate to the 

context and social demands (Kuntz et al., 2020). Spinks et al. (2023) 

extended the scope of ABA interventions to specific speech quality 

characteristics, e.g., speech volume control through multicomponent 

interventions. These findings suggest that reinforcement-based gradual 

teaching procedures can support verbal performance in improving the 

verbal performance of children with ASD. 

Although these findings are important, most ABA studies still 

evaluate the success of interventions based on the occurrence, frequency, 

or accuracy of verbal responses, rather than the quality of speech itself. 

Success is often defined as the achievement of a target verbal response, 

with no operational specification regarding comprehension or stability 

of speech production. This approach is in line with the ABA’s tradition 

of prioritizing correct responses as an indicator of behavioral mastery  

(Lovaas, 1977). However, it is relatively less sensitive to the speech 

quality dimension that determines communication functioning. The 

literature on speech and communication pathology in ASD shows that 

the clarity of speech is determined not only by sound production but also 

by phonological accuracy, cross-trial and cross-session consistency, and 

the extent to which the listener can understand the speech in a natural 

context (Paul et al., 2021; Plumb & Plexico, 2013). 

Clarity of speech is a fundamental prerequisite for functional 

communication, as it determines how effectively speech can be 

understood and used in social interactions. Communication development 

theory emphasizes speech intelligibility as a central determinant of 

communicative success (Flipsen, 2015). In children with ASD, low 

speech intelligibility limits social and academic participation despite 

emerging communicative intentions (Vogindroukas et al., 2022). Recent 

intensive language intervention studies demonstrate that improvements 

in intelligibility are directly associated with better daily functional 

communication (Moraleda-Sepulveda et al., 2025). Within ABA, 

complex behaviors are developed through shaping via gradual 

reinforcement of successive approximations (Cooper et al., 2007; 

Skinner, 1953). However, empirical evidence indicates that shaping 

procedures may require additional attention to articulatory stability and 

consistency of speech production (Bielova et al., 2025; Chenausky et al., 

2016; Hodge & Wellman, 2016; Kamenski et al., 2024; Maas et al., 

2008). 

Speech impediments in children with ASD are often persistent and 

closely related to phonological processing and speech motor 

mechanisms. Earlier studies reported that children with ASD frequently 

show low speech intelligibility despite emerging verbal abilities 

(Shriberg et al., 2011). Instability in sound patterns and prosody further 

reduces comprehensibility, even when verbal forms are available (Paul 

et al., 2005). Acoustic research has shown that atypical phonetic and 

prosodic features significantly contribute to reduced speech clarity 

(Diehl et al., 2009). Recent findings indicate that these difficulties are 

associated with impaired phonological integration and processing, 

causing challenges in combining sounds into coherent word 

representations (Vogindroukas et al., 2022; Zuo et al., 2025). Listener 

perception studies further demonstrate that speech may remain difficult 

to understand at the word or sentence level even when individual 

phonemes are produced accurately (Callejo & Boets, 2023; Redford et 

al., 2018). These findings underscore the need for interventions that 

explicitly target phonological integration and speech intelligibility in 

children with ASD. 

ABA literature emphasizes data-driven decision-making and 

precise indicators of response mastery (Leaf et al., 2022). However, most 

shaping procedures prioritize the emergence of verbal responses without 

explicitly targeting speech clarity as a functional outcome, creating a 

conceptual and methodological gap. This study aims to develop and 

examine Smart Shaping as a structured, measurement-based procedure 

for teaching clear word imitation in children with ASD. Smart Shaping 

is a component of Smart Applied Behavior Analysis (Smart ABA) 

developed within the Smart ABA framework (Anwar et al., 2022). Smart 

Shaping positions clear word imitation as a measurable and clear  word 

imitation. 

Literature Review 

Early imitation skills play a critical role in language development and 

social communication in children with ASD. Longitudinal studies show 

that early imitation deficits predict later language delays (Pittet, Kojovic, 

et al., 2022). However, many imitation-based interventions fail to specify 

targeted linguistic forms or verbal functions, limiting generalizability 

(Forbes et al., 2019). Reviews also note the dominance of qualitative 

descriptions and the lack of standardized quantitative measures in imitation 

programs (Xiao, 2019). Without clearly defined gradual procedures, 

imitation gains are difficult to replicate and maintain across contexts  

(Ingersoll & Schreibman, 2006).  

Within behavior interventions, ABA offers structured techniques for 

developing verbal skills through controlled procedures. Shaping vocal skill 

acquisition compared with prompting methods relying on loosely defined 

response attempts (Newman, 2009a). Other ABA-based approaches have 

also been reported to improve early verbal responding in children with 

ASD  (Barnard‐Brak et al., 2021). Nevertheless, outcomes are often 

reported in aggregate, with limited detail on duration, session counts, 

stability, or efficiency. Overall, the literature reveals a methodological gap 

in imitation and verbal behavior interventions. Indicators such as 

acquisition time, required sessions, standardized graduation criteria, and 

maintenance stability are underreported (Forbes et al., 2019; Xiao, 2019). 

Methodological guidance emphasizes procedural transparency and data-

driven reporting to support replication and evaluation (K. L. Lane & Gast, 

2014; Ledford & Gast, 2018). This gap motivates the development of the 

Smart Shaping approach. 

2. Method  
2.1 Study Design 

This study used a single-case case series design to examine 

changes in clear word imitation following the implementation of 

Smart Shaping in children with Autism Spectrum Disorder (ASD). 

The design involved repeated measurement across baseline, 

intervention, and maintenance phases, allowing close observation 

of within-participant performance patterns over time (Egel et al., 

2018; Kratochwill et al., 2015). This approach was used to 

document individual change and to provide initial evidence 

regarding the applicability of Smart Shaping in specific cases of 

word imitation difficulty. 

2.2 Participants and the Setting 

The participants were two children with Autism Spectrum Disorder 

(ASD), aged 3–7 years (one female and one male), who had been 
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diagnosed by a physician. Based on parental report and pre-intervention 

Smart ABA assessment, both participants showed marked difficulty in 

producing clear whole-word vocal imitations at baseline, despite being 

able to produce certain syllabic forms. The intervention was 

implemented using the Smart ABA basic curriculum, which included 15 

programs and was conducted in four sessions per day, with 90 minutes 

allocated for therapy and 30 minutes for session reporting, scoring, and 

graphing, six days per week. The intervention was delivered by three 

therapists who had demonstrated competence as Smart ABA therapists 

and alternated a  therapist and therapist assistants to reduce bias. All 

sessions are conducted in an individual therapy room (3×4 m), 

soundproofed, with stable lighting and temperature. Both parents of the 

participants provided informed consent and could monitor therapy 

through a CCTV monitor.  

Smart ABA and smart shaping development 

Smart Shaping was developed through group discussions involving one 

expert consultant, one program director, one supervisor, and three 

therapists. The procedure was intentionally designed to be practical, 

structured, and standardized to support consistent implementation within 

the Smart ABA framework. In this study, Smart ABA used a two-on-one 

instructional format, in which one child was supported by a therapist and a 

therapist assistant during intervention sessions. This arrangement was 

intended to support implementation accuracy, trial-by-trial recording, and 

immediate coordination during instruction (Lovaas, 1987; Saint-Georges 

et al., 2020; T. Smith, 2001; Yoder et al., 2020). The Smart Shaping 

procedures for teaching speech to children with ASD were disseminated to 

seven therapists to assess readability and procedural clarity. Expert 

validation involved four specialists in education and psychology and three 

experienced autism therapy practitioners, who evaluated content clarity, 

usability, and language adequacy. All evaluations were conducted using a 

five-point Likert scale and analyzed with Aiken’s V coefficient to ensure 

content validity (Aiken, 1985).  

In word-imitation instruction, some children with Autism Spectrum 

Disorder (ASD) are able to produce individual syllables but continue to 

experience difficulty when combining those syllables into a clear whole-

word vocal response. For example, a child may accurately imitate separate 

syllables such as “mo” and “mi” but still fail to produce the combined 

target word “momi,” instead producing responses such as “omi” or 

“mimi.” This difficulty may limit progress in word imitation even when 

some prerequisite vocal components have already been acquired. Previous 

studies have shown that children with ASD may experience motor-

articulatory and vocal-processing difficulties that affect speech production 

and imitation performance (Fadeev et al., 2024; Maffei et al., 2024; Vernay 

et al., 2014). At the same time, syllable production remains an important 

foundation for expressive language development in children with ASD 

(McDaniel et al., 2019).  

To address this instructional difficulty, the present study developed 

Smart Shaping, a structured procedure within the Smart ABA framework 

designed to improve clear word imitation when children are unable to     

combine already-produced syllables into an accurate whole-word 

response. Smart Shaping is based on the shaping principle, in which 

complex verbal behavior is formed through reinforcement of responses 

that increasingly approximate the target response. This principle is 

consistent with research highlighting the value of gradual teaching 

procedures in supporting vocal imitation and articulation development in 

children with ASD (Ishizuka et al., 2024; Wang et al., 2021).  In the present 

study, Smart Shaping was designed as a practical, systematic, and 

measurable teaching procedure for use in highly specific cases of unclear 

whole-word imitation. 

Smart Shaping was implemented only when the child had already 

mastered the relevant prerequisite vocal units, such as vowel-syllable or 

syllable-syllable combinations, but still showed difficulty producing the 

complete target word. When the child was unable to imitate one or both 

component syllables, Smart Shaping was not introduced; instead, syllable 

imitation training was conducted until the prerequisite responses were 

achieved. Word-imitation training was then resumed, and Smart Shaping 

was introduced when difficulty in whole-word production remained. 

The Smart Shaping procedure was used to support progressive 

improvement toward the correct verbal response through structured and 

measurable reinforcement stages. The procedure consisted of three stages, 

which were adjusted according to the child’s level of success in imitating 

the target word. Figure 1 presents the structure of Smart Shaping.  

Figure 1:  Smart Shaping Structure. 

 

 
 

Figure 1 illustrates the implementation of Smart Shaping. The procedure 

begins with the first method. After the child is ready, sitting, and paying 

attention, the therapist gives the instruction “imitate /mo/.” If the child 

responds correctly (score +), the therapist immediately, without pause, 

gives the instruction “imitate /mi/.” If the child responds correctly again 

(score +), the therapist immediately gives the follow-up instruction 

“imitate /mo/ /MI/” when the problem lies in the pronunciation of /mi/. 

The syllable “/MI/” is pronounced clearly and expressively if the 

problem is in the pronunciation of “/mi/,” whereas “imitate /MO/ /mi/” 

is used if the problem is with “/mo/,” and “imitate /MO/ /MI/” is used if 

both are problematic. Rewards or reinforcers are given only if the child 

responds correctly by saying “momi,” then the procedure continues with 

the Smart EO procedure. Smart EO is a procedure that was also 

developed by the researchers. It consists of repeating 1–3 times in a non-

patterned way, using switching and switchback, to ensure that the child’s 

response is not just a coincidence (Smart EO is outside the scope of this 

study). If the first method is successful, that is, the child reaches the 

mastery criteria, then the first method is stopped and the program 
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continues with of words or sentences that were previously problematic, 

in this case the word “momi.” 

If the first method does not work, the procedure continues to 

the third method. At this stage, after the child is ready, sitting, and 

attentive, the therapist instructs the child to “imitate /mo/.” If the child 

responds correctly (score +), the therapist pauses for about one second 

before giving the next instruction, “/mi/.” If the child responds correctly 

(score +), the therapist immediately gives a reward/reinforcer and 

proceeds with the Smart EO procedure. If this procedure is successful, 

the interval between instructions is shortened to about 0.5 seconds in the 

next session. If the child continues to consistently show the correct 

response, the pause is further shortened until there is no pause at all. As 

soon as the child starts saying “mo,” the therapist immediately says “mi.” 

If the child reaches the mastery criteria at the final stage of Smart 

Shaping, then the child has succeeded in imitating words or sentences 

that were previously problematic in the imitation program. The imitation 

program is then resumed. However, if the results are still not stable, then 

the third method is repeated again until the child reaches the mastery 

criteria. After the mastery criteria are met, the process does not 

immediately move to imitation of words but continues to the second 

method to reinforce the response that has been formed. 

In the second method, the implementation is similar to the third 

method, but is conducted without a pause and continues with the 

therapist’s presentation of the complete word/sentence. This example is 

similar to the first method but without the instruction “imitate,” i.e. only 

“/mo/ /MI/,” where “/MI/” is pronounced clearly and expressively if the 

problem is with the pronunciation of “/mi/,” or the instruction “/MO/ 

/mi/” if the problem is with the pronunciation of “/mo/,” or the 

instruction “/MO/ /MI/” if the problem is with both syllables. The 

eward/reinforcer is given to the child if  the child responds correctly by 

saying “momi,” then the procedure continues with Smart EO. If the child 

reaches the the child returns to target-word imitation. Smart Shaping is 

discontinued once the child meets the mastery criteria and continues with 

repetition of previously problematic words or sentences n this way, 

Smart Shaping functions as a structured and measurable procedure for 

supporting clear whole-word imitation in children with ASD. 

 2.3 Data Collection and Measurement 

Child responses were recorded trial by trial using the Smart 

Measurement system (Smart ME) within the Smart ABA framework 

(Anwar et al., 2022; Arneliza et al., 2026). In this study, clear word 

imitation was operationally defined as the child’s production of the 

complete target word in the correct syllable sequence without omission, 

addition, or substitution of the target syllables during instruction. 

Through Smart ME, the therapist assistant coded each response during 

instruction using standardized response categories, including silent (–), 

incorrect (X), off-task (O), prompt-dependent response (P), 

approximation (A), and correct (+). At the end of each session, 

performance was calculated as the percentage of correct responses 

relative to total response opportunities and plotted in session graphs to 

monitor progress across baseline, intervention, and maintenance phases. 

Mastery was defined as a score of ≥80% across three consecutive 

sessions. If this criterion was not maintained, the count was reset from 

the subsequent session. Data were reviewed continuously through Smart 

ME, and programs showing stagnation or decline were discussed in 

weekly supervisory meetings. 

2.4 Internal Validity 

This study attempted to support internal validity by maintaining 

consistent intervention procedures and controlling major sources of 

variation throughout the study, in line with the internal validity principles 

described by Shadish et al. (2002). All participants had received an 

official diagnosis of ASD prior to the intervention, and no additional 

intervention programs beyond the Smart ABA program were introduced 

during the study. Under physician supervision, each child followed a 

controlled medical diet and was restricted from using electronic devices 

or watching television in order to reduce external influences that might 

affect attention and learning performance. The intervention was 

delivered by three qualified Smart ABA therapists, whose competencies 

were consistent with the therapist qualification framework described by 

Arneliza et al. (2025).  A rotation system involving a therapist and a 

therapist assistant was used to support procedural consistency across 

sessions (Hill et al., 2020; Northcott et al., 2018). Child responses were 

recorded trial by trial, and procedural constraints were reviewed during 

weekly supervisory meetings to support ongoing treatment integrity. In 

addition, one Smart ABA practitioner who was not directly involved in 

the intervention independently reviewed approximately 30% of selected 

Smart Shaping sessions (five sessions for Participant A and three for 

Participant B) using a structured observation form focusing on 

procedural accuracy and response verification. 

2.5 Data Analysis 

Visual analysis was used as the primary method for interpreting data in 

this single-case study to identify patterns of behavior change across 

phases. Smart Shaping served as the independent variable, while clear 

word imitation in children with ASD was the dependent variable. The 

analysis focused on changes in level, trend, and stability across baseline, 

intervention, and maintenance phases, consistent with single-case 

research approaches for evaluating individual performance change over 

time (J. D. Lane & Gast, 2014; Wolfe et al., 2019). 

2.6 Ethical Considerations 

All research procedures followed the applicable ethical standards and 

institutional regulations and obtained approval from the Research Ethics 

Committee of the Muslim University of Indonesia (Number: 580/A.1). 

Before data collection, the parents of all participants gave written 

informed consent after obtaining a complete explanation of the 

objectives and procedures of the study. Children’s personal identity is 

strictly guarded in accordance with the principles of confidentiality and 

data protection that apply in scientific research. 

3. Results 
Seven therapists who reviewed the systematic design and structure of the 

Smart Shaping procedure for speech teaching in children with ASD for 

readability reported that the procedure was easy to understand and could 

be applied consistently. The results of the content validity test showed 

that the total Aiken’s V coefficient reached 0.96 (p < 0.01), indicating a 

very high level of agreement between the raters, with item values ranging 

from 0.86 to 0.96. Overall, these results show that the Smart Shaping 

design has excellent clarity, comprehension, and feasibility in improving 

the clarity of the pronunciation of words and sentences in children with 

ASD. Based on the validation results, the Smart Shaping procedure was 

implemented with two participants.  

Participant A demonstrated difficulties in pronouncing the 

word “mata” (eye). When the therapist delivered the instruction “imitate 

mata,” the participant responded with “ata.” The therapist then provided 

expressive instructions focusing on the syllable “MA” (“imitate 

MAta”). However, the participant’s responses remained “ata” across 

three consecutive sessions. Consequently, the Smart Shaping procedure 

was implemented to address this word-imitation difficulty. Figure 2 

presents the outcomes of the Smart Shaping intervention for Participant  
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Figure 2:  Smart Shaping implementation in Participant A  

 
Figure 2 presents the complete implementation of Smart Shaping for 

Participant A in developing imitation of the word “mata” (“eye”). During 

the initial word-imitation sessions (Sessions 1–3), the participant was 

asked to imitate “mata,” but the response was incorrect. In the following 

sessions (Sessions 4-6), the therapist continued word imitation using 

expressive pronunciation on the problematic syllable, presented as 

MAta, because the participant’s response had been “ata,” indicating 

difficulty in producing the initial syllable “ma.” Performance 

nevertheless remained at 0, showing that the target word had still not 

been produced correctly despite expressive emphasis on the problematic 

syllable. Because the participant did not yet produce the target word 

correctly, Smart Shaping first method was introduced (Sessions 7–8). 

Performance remained at 0 during this stage, indicating that correct 

whole-word imitation had not yet emerged. A marked change appeared 

after the introduction of Smart Shaping third method. Beginning at the 

1-second pause stage (Sessions 9–11), the score increased sharply to 100 

and remained high across the subsequent 0.5-second pause and brief-

pause stages. Across the 1-second pause, 0.5-second pause, and brief-

pause stages of Smart Shaping third method, scores ranged from 86 to 

100, although some fluctuation was still observed. After successful 

performance during Smart Shaping third method, the participant returned 

to word imitation with expressive pronunciation on the problematic 

syllable, followed by word imitation without expressive pronunciation. 

Performance remained high across these sessions, indicating continued 

correct production of the target word. 

Participant B exhibited difficulties in pronouncing the word “oma” 

(grandmother), despite being able to fluently produce the vowel “o” and 

the syllable “ma.” When the therapist delivered the instruction “imitate 

oma,” the participant responded with “mama.” Similarly, when the 

therapist provided expressive instruction emphasizing the vowel “O” 

(“imitate Oma”), the participant continued to respond with “mama.” The 

Smart Shaping procedure was then conducted with Participant B. Figure 

3 shows the results of the implementation of Smart Shaping in 

Participant B. 

Figure 3 presents the complete implementation of Smart Shaping for 

Participant B in developing imitation of the word “oma” 

(“grandmother”). During the initial word-imitation sessions (Sessions 1–

2), the participant was asked to imitate “oma,” but the response was 

incorrect. In the following sessions (Sessions 3–5), the therapist 

continued word imitation using expressive pronunciation on the 

problematic vowel, presented as Oma, because the participant’s earlier 

response to “oma” had been “mama,” indicating difficulty in producing 

the initial vowel “o.” Performance nevertheless remained at 0, showing 

that the target word had still not been produced correctly despite 

expressive emphasis on the problematic sound. Because the participant 

did not yet produce the target word correctly, Smart Shaping method 1 

was introduced (Sessions 6–8). At this stage, a marked improvement was 

observed. The score increased to 83 in Session 6, remained high at 80 in 

Session 7, and reached 100 in Session 8, indicating that correct whole-

word imitation emerged during the implementation of Smart Shaping 

method 1. 
Figure 3: Smart Shaping Implementation in Participant B 
 

After successful performance during Smart Shaping, the participant 

returned to word imitation with expressive pronunciation on the 

problematic vowel (Sessions 9–12). Performance remained high during 

this stage, with scores ranging from 80 to 90. The participant then 

continued to word imitation without expressive pronunciation (Sessions 

13–14), and performance remained high, with scores of 100 and 86, 

respectively. Overall, the data show a clear transition from unsuccessful 

initial word imitation to high performance following the introduction of 

Smart Shaping. 
Overall, the findings suggest that the Smart Shaping procedure may 

support improvement in clear word imitation through structured 

reinforcement and expressive emphasis on problematic syllables, with 

additional stepwise support when needed. Both participants maintained 

high performance during the six-week maintenance phase following the 

intervention. Independent assessment indicated that treatment integrity 

ranged from 90.0% to 94.4%, suggesting consistent implementation of 

the Smart Shaping procedure during the intervention. 
4. Discussion 
This study provides initial support for the use of Smart Shaping in 

improving clear word imitation in children with ASD who have mastered 

syllables but continue to experience difficulty integrating them into 

whole words. The findings indicate that the primary challenge is not 

mere sound production, but difficulties in phonological integration and 

articulatory motor coordination during intersound transitions. Mastery of 

syllables alone does not ensure functional word production without 

instructional procedures that explicitly target these transitions. This 

pattern aligns with prior studies documenting articulatory instability, 

impaired speech motor planning, and difficulties integrating 

phonological features in children with ASD (Maffei et al., 2024; 

Medenica & Ivanovic, 2025; Vernay et al., 2014; Zuo et al., 2025). Smart 

Shaping addresses these challenges through gradual procedures 

involving adaptive amplification, controlled pauses, and expressive 

adjustments. The intervention showed flexibility across participants, 

supporting gradual acquisition in one case and pronunciation 
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stabilization in another, although these findings should be interpreted 

cautiously given the small-scale design. 

ABA research has consistently demonstrated that shaping and 

successive approximations are effective for establishing new responses, 

including vocal behavior and verbal imitation, in children with ASD 

(Grow & LeBlanc, 2013;R. G. Smith & Iwata, 1997). Classical meta-

analyses confirm the overall effectiveness of ABA-based interventions 

but indicate that outcome reporting is often aggregated and emphasizes 

final performance rather than session-by-session response formation 

(Makrygianni et al., 2018). Similarly, recent meta-analytic work 

highlights variability in process transparency, particularly regarding 

intervention fidelity and supervision (Collins et al., 2025). Reviews of 

intervention studies further show that outcomes are frequently evaluated 

across broad time spans without detailing the acquisition of specific 

verbal units, such as target words or sentences (Choi et al., 2022; García-

Gómez et al., 2014; Kasari et al., 2023; Linstead et al., 2017; Meçe & 

Sherifi, 2022). However, relatively limited attention has been given to 

single-word formation, response stabilization speed, and instructional 

strategies addressing sound-combination difficulties. The present study 

contributes preliminary case-based documentation of word-level 

intervention processes, which is broadly consistent with calls for more 

transparent and standardized reporting in verbal intervention research 

(Bravo et al., 2021; S. M. Peterson, 2024). 

A notable feature of Smart Shaping is that it specifically 

targets situations in which children with ASD are able to imitate syllables 

but still fail to produce clear whole-word responses. This approach 

provides explicit procedural rules by regulating the exercise structure, 

using controlled pauses, and making expressive adjustments to 

problematic syllables to reinforce the transition between sounds toward 

intelligible pronunciation. Thus, the therapist obtains concrete guidance 

on how verbal learning procedures are conducted when word responses 

have not yet emerged or are not yet stable. This approach provides 

explicit procedural rules by regulating the exercise structure, using 

controlled pauses, and making expressive adjustments to problematic 

syllables to reinforce the transition between sounds toward intelligible 

pronunciation. Thus, the therapist obtains concrete guidance on how 

verbal learning procedures are conducted when word responses have not 

yet emerged or are not yet stable.  

These findings are consistent with the view that verbal learning 

in children with ASD may involve interaction between behavioral 

principles and cognitive-auditory-motor processes. This framework is in 

line with neurocognitive findings suggesting that speech imitation 

involves the integration of auditory input, attention, and motor 

outputThis framework is in line with neurocognitive findings suggesting 

that speech imitation involves the integration of auditory input, attention, 

and motor output (Hamilton, 2013), and contingency-based imitation 

interventions can strengthen the stimulus verbal response relationship in 

children with ASD (Ishizuka & Yamamoto, 2021).  

The language development literature also suggests that 

mastery of canonical syllables does not guarantee progress toward word 

production without a learning procedure that systematically guides 

syllable integration (McDaniel et al., 2019). Vocal imitation ability has 

been shown to predict the next development of language (Pittet, Barker, 

et al., 2022), correlated with advances in expressive communication (De 

Giacomo et al., 2009), and becomes a critical factor when it does not 

develop optimally (Ingersoll, 2008). In addition, early phonological 

deficits are associated with long-term communication barriers (Jokel et 

al., 2021; Kover et al., 2016), whereas strengthening behavior increases 

speech production (Chenausky et al., 2018).  

Within such frameworks, Smart Shaping may be viewed as an 

operational extension of gradual learning principles in ABA by 

facilitating systematic transitions from syllables to words and by 

documenting micro-acquisition processes, such as response change 

across sessions and target words, which have not always been described 

quantitatively in previous ABA studies (Bekmurat & Autayeva, 2025; 

Budzińska & Wójcik, 2010; Pitts et al., 2019; Veltmeijer et al., 2014). 

From a behavioral science perspective, the findings of this 

study indicate that speech clarity does not emerge spontaneously but 

results from a gradual operant learning process shaped through 

systematic interactions between responses and environmental 

consequences. Within the operant learning framework, verbal behavior 

is formed through differential reinforcement and progressive adjustment 

of response criteria rather than natural linguistic maturation alone 

(Cooper et al., 2020; Skinner, 1957). These principles were 

operationalized through the Smart Shaping procedure, which 

manipulated response demands, controlled pauses, and reinforcement 

contingent on response quality. The findings also suggest that clear word 

imitation can be treated as a measurable and shapeable dimension of 

verbal behavior. The acquisition and maintenance patterns observed in 

the present study are consistent with the role of structured, contextually 

grounded practice in supporting stable verbal performance in children 

with ASD (Ingersoll, 2008);(Slocum et al., 2020). 

Practically, Smart Shaping provides structured and measurable 

operational guidance for therapists and parents in speech clarity training 

for children with ASD. Many intervention reports provide limited detail 

regarding the number of cycles, duration of skill achievement, or 

stability of outcomes (Bedmar-Sanz & González, 2025; da Silva 

Ferreira, 2025; Yoder et al., 2020). This procedure records each child’s 

response, the number of sessions, and the time it takes to achieve success. 

In this study, it took 9-15 sessions (3-4 days) to overcome the difficulty 

of pronouncing words in both participants. Session- and time-based 

recording supports more consistent decision-making when children 

experience obstacles in pronouncing whole words. 

In addition to increasing the transparency of interventions and 

facilitating clinical supervision, including treatment integrity and 

consistency between therapists, maintenance over six weeks suggests 

that the acquired verbal performance was sustained across the observed 

follow-up period. In line with previous findings that emphasized the role 

of initial response as a predictor of outcomes without detailing verbal 

learning procedures (Panganiban et al., 2025), Smart Shaping 

complements the approach by providing clear operational steps to guide 

the formation of word responses. This approach is consistent with the 

literature that emphasizes the importance of imitation learning and 

structured reinforcement in improving verbal production (Ingersoll, 

2008; Kroeger & Nelson, 2006), while responding to the latest calls for 

standardization and quantification of ABA-based interventions (Esposito 

et al., 2025) . 

Smart Shaping appears relevant as an intervention that directly 

targets the integration of sound components into whole-word responses 

while supporting greater evaluation transparency in practice. However, 

several limitations should be noted. The small number of participants, 

together with the use of one target word per child, limits replication and 

broader generalization beyond these highly specific cases. In addition, 

formal interobserver agreement for child vocal responses was not 

calculated, and the outcome was not evaluated through blinded 

assessment. Furthermore, evaluation focused on stability during a six-

week maintenance phase; therefore, further research is needed to 

examine long-term sustainability of intervention effects across diverse 

contexts and populations. 
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Conclusion  

This study provides initial support for the use of Smart Shaping in 

improving clear word imitation in children with ASD who have already 

mastered syllables but continue to have difficulty producing clear whole-

word responses. The intervention uses systematic, structured, and 

measurable stages, with each response quantitatively recorded to ensure 

precise monitoring of skill acquisition. Both participants reached 

graduation criteria within 9-15 sessions, equivalent to 3-4 days of 

intervention, and maintained high performance throughout a six-week 

maintenance phase. These findings suggest that Smart Shaping may 

function as a structured and data-based procedure for highly specific 

cases of word-imitation difficulty The study included independent 

assessment by one Smart ABA practitioner who was not directly 

involved in the intervention, along with random supervisory review of 

selected sessions, to support procedural accuracy, response verification, 

and treatment integrity during implementation. Nevertheless, further 

replication across participants, target words, and settings is needed to 

strengthen the broader applicability of the findings. 
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