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Background

Receptive language, the ability to comprehend and respond to spoken language, poses significant challenges for individuals with Autism Spectrum Disorder (ASD). To support communication in autistic children, interventions like Lovaas’ simple-conditional method and Green’s conditional-only method are commonly employed. Personalized approaches are essential due to the spectrum nature of autism. Advancements in technology have opened new avenues for personalizing therapeutic interventions. This single case study compares traditional and technology-based learning sets in a receptive labeling teaching program using Green’s method.





Methods

An alternating treatments design assessed the number of sessions required to achieve mastery in receptive identification of stimuli presented on flashcards or tablets. The study involved a six-year-old Italian child with ASD named Pietro. Initial assessment using the Verbal Behavior Milestone Assessment and Placement Program (VB-MAPP) determined Pietro’s strengths and weaknesses. Six stimuli were selected and divided into two sets: traditional and technology-based. Sessions were semi-randomly alternated, and the teaching procedures remained constant across conditions. In the traditional condition, sessions were conducted twice a week, using flashcards. Correct responses received immediate social reinforcement. In the technological condition, the same stimuli were presented on a tablet via PowerPoint slides.





Results

Pietro achieved mastery more quickly with flashcard instruction than with tablet instruction. Learning was exponential in the traditional condition and linear in the digital condition. Follow-up assessments three weeks post-treatment showed no differences in the generalization and maintenance of skills between the two modalities.





Discussion

The findings indicate that the format of stimulus delivery affects the learning process, with traditional flashcards leading to faster mastery in this case. Individual motivation appears crucial, suggesting that Pietro’s learning history influenced his performance. Personalized approaches remain vital in autism interventions. Further research is needed to determine if these differences extend to other skills or contexts.





Conclusion

While technology-based interventions offer new opportunities, they are not universally more effective than traditional methods. Careful consideration of individual differences, especially motivational factors, is essential in designing effective autism intervention programs.
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Introduction

In autism, receptive language is the ability to understand and interpret spoken language from others (1). Challenges in this area can lead to difficulties with following instructions, processing information, and engaging in conversations. Acquiring basic receptive language skills is crucial for a child’s overall development and spoken language acquisition, enabling many learning opportunities (2, 3). To support receptive language skills in autistic children, interventions often use Applied Behavior Analysis (ABA) based methods. ABA is the science that studies how the environment influences an individual’s behavior. Through the analysis of these influences, ABA develops interventions aimed at changing behavior. Based on the principles of operant conditioning, ABA aims to assess and reduce dysfunctional behaviors, as well as promote and generalize more adaptive behaviors. Specifically, teaching receptive labeling requires optimized procedures from the earliest stages of programming. With this goal in mind, Grow and LeBlanc (2013) published a set of basic general guidelines that have enabled the planning and implementation of increasingly valid receptive labeling interventions and procedures, as evidenced by subsequent scientific evidence. These include personalized educational interventions wherein healthcare professionals can develop programs tailored to address the specific needs of autistic individuals. The main objective is to act on impaired stimulus regulation, poor attention, and overselection errors - a term used to describe when a child overly focuses on certain stimuli to the exclusion of others, which can significantly hinder their ability to process broader contextual information - that autistic children commonly exhibit in association with the receptive language development (4). Additionally, research has demonstrated that teaching receptive labels has prospective advantages for expressive language, naming, increased engagement, and compliance with rules (5).

The subjectivity of individuals in receptive labeling programs can cause general guidelines to fail, so using alternative strategies (6–9) might be more effective. Nevertheless, two procedures are most commonly utilized in clinical practice for teaching conditional discriminations: the Lovaas’ simple-conditional method (10), which involves progressive introduction of new stimuli, and the Green’s conditional-only method (11), which consist of the simultaneous incorporation of new stimuli (12, 13). The conditional-only method is based on a four-term contingency: (a) a set of comparison stimuli, which include discriminative and distractor stimuli, (b) a corresponding auditory instruction that acts as an antecedent to prompt the behavior, (c) the selection of the appropriate stimulus from the set, which constitutes the targeted behavior, and (d) a reinforcer that follows the behavior, serving to strengthen the likelihood of the correct response in the future. Autism is a spectrum, so receptive language abilities can vary widely among individuals. A personalized approach that takes into account the individual’s needs and abilities is essential to encourage the development of language skills. Over the last decade, advancing technology has played an increasingly significant role in the treatment of autism, providing researchers and clinicians with new opportunities to personalize therapeutic interventions for autistic people (14). Indeed, autistic children may find Information and Communication Technologies (ICT) based interventions applications especially appealing and engaging (15) so computer, tablet, or mobile applications can be promising training tools as long as accompanied by human assistance (16, 17). Most of the articles in the literature on the topic compare the simple-conditional method and the conditional-only method in teaching receptive labeling to autistic children, and most of them demonstrate the greater effectiveness and efficiency of the conditional-only method (13, 18–23). To the best of our knowledge, to date only two studies compared the use of a touch screen device and conventional stimuli in the acquisition of receptive labeling in autistic children (24, 25) but none of them write about the applicability of the conditional-only method with and without the aid of technological tools. The main goal of this single case study is to compare the effectiveness of conventional versus technology-based learning sets in a conditional discrimination program using Green’s method with an autistic child.





Methods

An alternating treatments design was used to assess the number of sessions needed to achieve mastery criterion in receptive identification of stimuli displayed on flashcards or tablets, while keeping all teaching procedures constant.




Participants

The research involves a single case study of Pietro, a healthy six-year-old boy from Messina, born at term without complications. He is an only child from a middle socioeconomic background. The parents both enjoy good health with no history of neurological or psychiatric disorders. Pietro, was diagnosed with autism at the age of 28 months which was established by experienced clinicians using the Autism Diagnostic Observation Schedule - Second Edition (ADOS-II) and the Vineland Adaptive Behavior Scales - Second Edition (VABS-II). Pietro has no other relevant co-occurring clinical conditions. The child previously received an intervention related to language skills, specifically Mand (requests that the speaker makes to the listener), Tact (naming/labeling) and Echoic (vocal imitation) verbal operants underlying ABA were taught. The ABA intervention was carried out 2 times a week in a rehabilitation center, achieving the targeted results. During the experimental intervention Pietro did not receive any other type of treatment. During a meeting organized with Pietro and his parents at the Institute for Biomedical Research and Innovation of the National Research Council of Italy (CNR-IRIB) in Messina, the therapists explained the research objectives and collected consent for Pietro to participate in the study. At the initial assessment, the child exhibited mild intellectual disability (Development Quotient, DQ=58.5), language characterized by the production of short sentences (subject+verb), and only occasionally displayed hyperactive behaviors. This classification suggests that Pietro may have difficulties in learning new skills and performing daily activities that are typically expected for his age, necessitating specialized support to enhance his learning and adaptation. The single-case study approach was chosen to closely examine individual learning processes and responses to various teaching methods in children with specific educational needs, enabling precise adjustments to interventions. This method ensures more tailored educational strategies compared to broader group studies. The primary step in the clinical application of ABA is to carefully identify the suitable objectives for each child.





Measures

A comprehensive overview of Pietro’s skills was obtained by using the Verbal Behavior Milestone Assessment and Placement Program (VB-MAPP) (26), a language and social skills assessment program that pays particular attention to all the fundamental competencies for the development, enhancement of verbal communication skills, and the proper use of language in social interactions. Pietro had a VB-MAPP Milestone score of 81, placing him at the 2nd level. The functional analysis highlighted acquired skills in certain areas, including visual-perceptual skills, naming, echoic behavior, reading, and writing. However, there was a need for further development in skills related to requests, imitation, intraverbal behavior, and receptive language, particularly in discriminating against others’ body parts which was identified as a critical area for intervention (see Figure 1).




Figure 1 | Shows the results of the functional assessment conducted using the Verbal Behavior Milestone Assessment and Placement Program (VB-MAPP).



The results indicated that Pietro would benefit from a receptive labeling program. To start, a pre-training assessment was done (baseline) to choose six stimuli, grouped into two sets of three. These sets were then assigned to two teaching methods: traditional and technology-based. During the baseline phase, over three sessions, the instructor showed images of body parts to determine Pietro’s familiarity with them. The instructor assessed the participant’s repertoire by placing three laminated images on the table asking for the target stimulus. The participant had 5 seconds to respond with no further guidance. Target stimuli were then selected based on the percentages of independently correct responses. Specifically, images with high positive response rates (>34%) were considered already learned and established in the child’s learning repertoire, while those with positive response rates ≤33% were included in the receptive labeling teaching program. This approach allowed establishing the child’s prerequisite skills and focusing specifically on the conditional discriminations deemed necessary to develop. Therefore, the target stimuli, identified as calf, nail, wrist, heel, lobe, and palm, were randomly assigned to the two learning sets. The order of conditions varied semi-randomly across sessions.





Intervention




Traditional condition

The nine tasks that constituted each individual treatment session, lasting about 30 minutes each, were conducted twice a week in individual work rooms at the CNR-IRIB in Messina. The total duration of the treatment depended on Pietro’s learning speed. The rooms were equipped with a child-sized table, two chairs, and the necessary materials for conducting the sessions. In the teaching set, the stimuli were aligned in a field of three items to reduce the likelihood of the child responding correctly by chance. In accordance with the four-term contingency that characterizes conditional-only discrimination programs, in each session, first the clinician placed flashcards triplets (printed and laminated images sized 20x25cm) in front of the child. Then, after each trial, the clinician manually rotated each stimulus across either the left, central, and right positions, asking the participant to alternately indicate one of the three body parts assigned to the condition (calf, nail, wrist-image 1/a).

As shown in Figure 2A, the position and order of stimuli were counterbalanced so that each stimulus was equally targeted across the nine trials per session. Pietro received immediate social reinforcement (“Good job! Well done! You’re great.”) for each correct, independent response. The mastery criterion was achieved with independent identification of the stimulus in at least two consecutive sessions (corresponding to a value of ≥ 89% correct responses across nine trials). A response was deemed correct if the participant identified the visual stimulus within 5 seconds of the auditory cue, without errors or prompts. Three weeks later, a follow-up assessed the generalization and retention of the skills.




Figure 2 | Display the data collection sheet of the receptive language program. The stimuli are presented from the learner's perspective, and the bold stimulus indicates the target (i.e., discriminative stimulus). The data sheet includes three different types of sessions to balance the presentation of stimuli across sessions. (A) Data collection sheet of the conventional treatment. (B) Data collection sheet of the technological treatment.







Technological condition

The teaching procedure was the same as in the traditional condition, except that stimuli were presented digitally. In the experimental condition, stimuli (heel, lobe, palm-image 1/b) appeared on PowerPoint slides on a tablet, each slide showing a different arrangement (see Figure 2B). Visual characteristics of the stimuli were standardized for consistency in symbol complexity and color. Data collection, mastery criteria, and follow-up were conducted similarly to the traditional condition.






Data collection and data analysis

Data were collected during the sessions using specially created pencil-paper grids for the two procedures, following the guidelines outlined by Green (11) to achieve the mastery criterion for receptive labeling. The analysis of the collected data was carried out through a careful visual examination of the graph representing the measured performance. This approach allowed for the identification of possible patterns, trends, and anomalies in the data, facilitating an understanding of the observed phenomena. In particular, the graph was used to highlight the distribution of values, the relationships between variables, and the potential presence of fluctuations or systematic trends over time.





Validity or reliability

To ensure the validity and reliability of the data collected, rigorous measures were adopted throughout the research process. The team consisted of three main figures: a supervisor, a researcher and a clinician. To ensure the accuracy of the data, scrupulous procedural fidelity checks were carried out. A senior supervisor performed periodic reviews to monitor adherence to the protocol and verify that the intervention was administered consistently and without deviations from the established procedures, observing the sessions from outside through a video camera installed in the room. These checks included careful verification of the correct use of materials, compliance with the times and phases foreseen for each session. During the treatment sessions, the researcher observed the progress of the activities in real time together with the clinician, collecting data with the help of observation grids. The clinician, present in the room with the child, conducted the sessions scrupulously following the guidelines established by the research protocol.






Results

Following the experimental treatment, which spanned a total duration of 5 weeks with bi-weekly sessions, positive outcomes associated with the treatment were achieved. Pietro’s outcomes in the traditional condition reveals the attainment of the mastery criterion in receptive identification of stimuli after just 4 sessions. A more detailed overview of the acquisition trends is presented in Figure 3. After the nine trials of the first session, the child achieved a score of 56% in correct and independent responses, accurately labeling five out of the nine stimuli presented in the triplets of flashcards by the experimenter. Subsequent sessions demonstrated a steady improvement in the child’s performance, culminating in the fulfillment of the mastery criterion by the end of the fourth session. In this instance, Pietro once again showcased a percentage of correct responses ≥89%, accurately labeling all the stimuli presented in the nine trials. This rapid attainment of the mastery criterion in the traditional condition underscores the effectiveness of the flashcard-based method for Pietro. The technological condition also yielded positive results, though with a different pattern compared to the traditional condition. The data show that Pietro needed more treatment sessions and a longer time to reach the mastery criterion. Specifically (Figure 3), after the first session, Pietro achieved a 44% score in correct and independent responses, responding correctly to four out of nine stimuli within the 5-second limit. In the next two sessions, his score increased slightly to 56% and remained stable before gradually reaching the mastery criterion after 6 sessions and 54 trials in total. Three weeks after treatment, Pietro showed an 89% accuracy rate in both intervention modalities, correctly labeling eight of nine stimuli in both flashcard and tablet conditions. Therefore, Pietro showed good treatment adherence, ensuring that the experimental goal was achieved.




Figure 3 | Shows a comparison of the results obtained in both the traditional and technological conditions.







Discussion

These findings provide insight into how different teaching methods affect receptive labeling skills in autistic individuals. The slight difference in the number of sessions Pietro needed to meet the mastery criterion suggests that the stimulus delivery format can influence learning. The consistency of these findings with a previous study conducted by Pellegrino et al. (24) reinforces the idea of a subtle variation in effectiveness among different stimulus presentation modalities. Interpreting these results requires caution due to the limitations of a single case. Autism is highly individualized, with factors like temperament, personality, environment, and personal motivation playing significant roles. For example, children may react differently to traditional versus technological methods based on their past experiences. Our results suggest that Pietro, having only experienced traditional therapies since about 30 months old, might have been more motivated and therefore more successful with conventional methods. In addition, his young age has led his parents not to expose him to technological tools, such as smartphones or tablets, for long periods of time. This aspect therefore fulfills the proposal of Pellegrino et al. (2019) who suggest studying these procedures (flashcards/technological devices) with participants who have limited history with technological tools. In addition, Pietro showed a clear preference for using flashcards, finding them more stimulating and engaging than the tablet. However, the tablet was requested for playful purposes and not to perform the teaching activity, indicating variability in individual preferences. In line with ABA principles, Pietro’s preference for the traditional method over the technological one underscores the importance of personalized approaches in autism clinical practice, tailored to individual differences. Personalized education plans (IEPs) should incorporate the preferred learning styles and modalities of each child to maximize engagement and effectiveness. Exploring in detail how motivation, exposure to digital devices, and the daily living environment interact with different teaching modalities provides a valuable opportunity to understand what type of treatment may be preferred by the student. Furthermore, it should be noted that, in addition to motivational and methodological aspects, socio-cultural and contextual factors may influence the generalizability of the results. Factors such as the availability of resources, cultural attitudes towards technology, and parental involvement can significantly impact the success of different teaching methods. Bringing attention to these factors is useful to ensure the applicability of conclusions in various contexts and for other autistic individuals. Indeed, the clinical difference observed in Pietro’s case could be attributed to his personal characteristics or be specific to the receptive labeling skills considered in the study. Therefore, exploring whether these differences extend to other competencies or contexts would offer a more comprehensive insight into the effectiveness of interventions. To date, there is a limited number of studies in the literature that promote the teaching of receptive labeling to autistic individuals by comparing the use of flashcards with a technological device. However, none of them strictly applies Green’s (11) conditional-only method. In a study involving a sample of two autistic girls of different ages (3 and 11) Ulzii et al. (25) concluded that tablet-assisted instruction resulted in slightly faster acquisition than flashcards-assisted instruction for both participants. Pellegrino et al. (24), on the other hand, conducted a study in which 2 out of 3 participants required more time to meet a mastery criterion in the tablet condition. Our results contribute to the conclusions drawn by both Pellegrino and Ulzii (24, 25), indicating that both teaching modalities (conventional and technological) promote the acquisition of receptive labeling skills in autistic children, albeit with different timing. This result was also supported by the follow-up conducted three weeks after the treatment, which further suggests that there are no differences in the generalization and maintenance of receptive labeling skills between the two methods. This study demonstrated that the tablet can be used to teach receptive skills, but traditional materials proved to be more efficient. Previous studies by Lee et al. (2015) and Lorah and Karnes (2016) have shown that the tablet can be effective in teaching autistic children if the application is programmed according to research-based interventions (27, 28). Our study adds to existing research by demonstrating that the tablet can indeed be used to teach skills to autistic children using behavioral principles.




Limitations and future research

The main limitation of this single case study is that the involvement of only one participant limits the generalizability of the findings. Future studies should include a larger and more diverse sample to investigate how these variables interact with different teaching methods. Replicating the procedures with a broader sample could help extend the findings to other populations. Furthermore, despite efforts to control external variables, the researchers cannot fully exclude their potential impact on the results across both teaching conditions. To address this limitation, future research should aim to standardize the stimuli. Looking ahead, further studies are needed to explore how stimuli, teaching methods, and individual traits interact to better address participants’ individual needs and optimize educational outcomes. A multidimensional approach, considering behavioral, cognitive, and environmental factors, is essential for evaluating the effectiveness of interventions and their long-term impact on autistic individuals.






Conclusion

Technology-based interventions aim to remove barriers impeding autistic individuals from accessing education and communication (14). However, these treatments are not always more effective than traditional ones. The tablet has been in use for a considerable period of time and is considered a valuable and readily accessible tool for implementing intervention programs for individuals with neurodiversity. When utilized effectively, it can expedite learning, reduce human errors in stimulus delivery, minimize inadvertent prompting, and streamline material preparation. These advantages make tablets a compelling option for some learners. Conversely, as widely evidenced, technology-mediated teaching, including tablet-based methods, may potentially hinder skill acquisition due to individual subjectivity. Considering individual differences, particularly motivational factors, is crucial in designing effective intervention programs in autism. IEPs that integrate both traditional and technological methods based on the learner’s strengths and preferences are essential.
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Acknowledgments

We acknowledge Pietro and his parents for their help and participation. A special thank you to the psychologist Anna Meduri for its constant support.





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

The author(s) declared that they were an editorial board member of Frontiers, at the time of submission. This had no impact on the peer review process and the final decision.





References

1. Grow L, LeBlanc L. Teaching receptive language skills: recommendations for instructors. Behav Anal Pract. (2013) 6:56–75. doi: 10.1007/BF03391791

2. Chen Y, Siles B, Tager-Flusberg H. Receptive language and receptive-expressive discrepancy in minimally verbal autistic children and adolescents. Autism Res. (2023) 17:381–94. doi: 10.1002/aur.3079

3. DiSanti BM, Eikeseth S, Eldevik S, Conrad JM, Cotter-Fisher KL. Comparing structured mix and random rotation procedures to teach receptive labeling to children with autism. Behav Interv. (2020) 35:38–56. doi: 10.1002/bin.1694

4. LaMarca V, LaMarca J. Designing receptive language programs: pushing the boundaries of research and practice. Behav Anal Pract. (2018) 11:479–95. doi: 10.1007/s40617-018-0208-1

5. Leaf JB, Cihon JH, Ferguson JL, McEachin J, Leaf R, Taubman M. Evaluating three methods of stimulus rotation when teaching receptive labels. Behav Anal Pract. (2018) 11:334–49. doi: 10.1007/s40617-018-0249-5

6. Petursdottir AI, Aguilar G. Order of stimulus presentation influences children’s acquisition in receptive identification tasks. J Appl Behav Anal. (2016) 49:58–68. doi: 10.1002/jaba.264

7. Kodak T, Clements A, Paden AR, LeBlanc B, Mintz J, Toussaint KA. Examination of the relation between an assessment of skills and performance on auditory–visual conditional discriminations for children with autism spectrum disorder. J Appl Behav Anal. (2015) 48:52–70. doi: 10.1002/jaba.160

8. Eikeseth S, Hayward DW. The discrimination of object names and object sounds in children with autism: a procedure for teaching verbal comprehension. J Appl Behav Anal. (2009) 42:807–12. doi: 10.1901/jaba.2009.42-807

9. Simpson K, Keen D, Lamb J. Teaching receptive labelling to children with autism spectrum disorder: a comparative study using infant-directed song and infant-directed speech. J Intellect Dev Disabil. (2015) 40:126–36. doi: 10.3109/13668250.2015.1014026

10. Lovaas OI. Teaching individuals with developmental delays: Basic intervention techniques. Pro-ed. (2003).

11. Green G. Behavior analytic instruction for learners with autism: advances in stimulus control technology. Focus Autism Other Dev Disabil. (2001) 16:72–85. doi: 10.1177/108835760101600203

12. Love JR, Carr JE, Almason SM, Petursdottir AI. Early and intensive behavioral intervention for autism: A survey of clinical practices. Res Autism Spectr Disord. (2009) 3:421–8. doi: 10.1016/j.rasd.2008.08.008

13. Grow LL, Kodak T, Carr JE. A comparison of methods for teaching receptive labeling to children with autism spectrum disorders: a systematic replication. J Appl Behav Anal. (2014) 47:600–5. doi: 10.1002/jaba.141

14. Scarcella I, Marino F, Failla C, Doria G, Chilà P, Minutoli R, et al. Information and communication technologies-based interventions for children with autism spectrum conditions: a systematic review of randomized control trials from a positive technology perspective. Front Psychiatry. (2023) 14:1212522. doi: 10.3389/fpsyt.2023.1212522

15. Bernard-Opitz V, Sriram N, Nakhoda-Sapuan S. Enhancing social problem solving in children with autism and normal children through computer assisted instruction. J Autism Dev Disord. (2001) 31:377–84. doi: 10.1023/a:1010660502130

16. Puglisi A, Caprì T, Pignolo L, Gismondo S, Chilà P, Minutoli R, et al. Social humanoid robots for children with autism spectrum disorders: A review of modalities, indications, and pitfalls. Children (Basel). (2022) 9:953. doi: 10.3390/children9070953

17. Lidströmer N, Ashrafian H. Artificial Intelligence in Medicine. New York Inc: Springer-Nature Press (2022).

18. Grow LL, Carr JE, Kodak TM, Jostad CM, Kisamore AN. A comparison of methods for teaching receptive labeling to children with autism spectrum disorders. J Appl Behav Anal. (2011) 44:475–98. doi: 10.1901/jaba.2011.44-475

19. Holmes EJ, Eikeseth S, Schulze KA. Teaching individuals with autism receptive labeling skills involving conditional discriminations: a comparison of mass trial and intermixing before random rotation, random rotation only, and combined blocking. Res Autism Spectr Disord. (2015) 11:1–12. doi: 10.1016/j.rasd.2014.11.013

20. Vedora J, Grandelski K. A comparison of methods for teaching receptive language to toddlers with autism. J Appl Behav Anal. (2015) 48:188–93. doi: 10.1002/jaba.167

21. Yuan C, Deng X, Zhu J, Wang C. Comparing a modified simple-conditional with the conditional-only methods in teaching Chinese children with autism. J Appl Behav Anal. (2023) 56:696–704. doi: 10.1002/jaba.1006

22. Lin FY, Zhu J. Comparison of two discrimination methods in teaching Chinese children with autism. J Appl Behav Anal. (2020) 53:1145–52. doi: 10.1002/jaba.652

23. Grow LL, van der Hijde R. A comparison of procedures for teaching receptive labeling of sight words to a child with autism spectrum disorder. Behav Anal Pract. (2016) 10:62–6. doi: 10.1007/s40617-016-0133-0

24. Pellegrino AJ, Higbee TS, Becerra LA, Gerencser KR. Comparing stimuli delivered via tablet versus flashcards on receptive labeling in children with autism spectrum disorder. J Behav Educ. (2020) 29:606–18. doi: 10.1007/s10864-019-09329-6

25. Ulzii D, Kabot S, Reeve C. A comparison of iPad-assisted and flash card-assisted instruction for learners with autism. J Spec Educ Technol. (2022) 37:203–14. doi: 10.1177/0162643420979935

26. Sundberg ML. VB-MAPP: Verbal behavior milestones assessment and placement program. Concord: AVB Press (2008).

27. Lee A, Lang R, Davenport K, Moore M, Rispoli M, van der Meer L, et al. Comparison of therapist implemented and iPad-assisted interventions for children with autism. Dev Neurorehabil. (2015) 18:97–103. doi: 10.3109/17518423.2013.830231

28. Lorah ER, Karnes A. Evaluating the language builder application in the acquisition of listener responding in young children with autism. J Dev Phys Disabil. (2016) 27:1–11. doi: 10.1007/s10882-015-9464-y




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2024 Minutoli, Scarcella, Doria, Vetrano, Chilà, Sireci, Gismondo, Failla, Pioggia and Marino. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fpsyt-15-1437293-g002.jpg
Session n*1

Image 1/a

Image 1/b

Session n*1

FLASHCARDS' STIMULI

SUDES' STIMUL
[ S S —— —
| 2 |  tose | PAM |  HEEL |
I L IS N S
| 4 |  HeL ]  loBE [  PAM |
T S A S S TS
I L N I < S N S
[ 7 | ~ weel |  lodE |  PAmM |

N

[
]
[
[
[

SlJDE' STIMUL

MEL
HEEL

ﬂ_

6 |  wee ] wost 1 PAM |
-._EZ_-_EZ_

I HEEL [ tose | Pam |

I . N o6
e | o ||
-.-EI--_EE—

B s —— —
LDBE

o

I IS A S N N
-__EZ--_EI_






OEBPS/Images/fpsyt-15-1437293-g003.jpg
INTERVENTION COMPARISON

100%
90%
80%
70%
60%
50%
40%
30%
20%

10%
0%

Percentage of independent responses

Sessions

—@—traditional condition ——=technological condition

N W D B © © A % o O





OEBPS/Images/logo.jpg
’ frontiers ‘ Frontiers in Psychiatry





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Case report: Receptive labeling training in autism: conventional vs. technology-based approaches? a single case study

      

        		

          Background

        



        		

          Methods

        



        		

          Results

        



        		

          Discussion

        



        		

          Conclusion

        



        		

          Introduction

        



        		

          Methods

        

          		

            Participants

          



          		

            Measures

          



          		

            Intervention

          

            		

              Traditional condition

            



            		

              Technological condition

            



          



          



          		

            Data collection and data analysis

          



          		

            Validity or reliability

          



        



        



        		

          Results

        



        		

          Discussion

        

          		

            Limitations and future research

          



        



        



        		

          Conclusion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Acknowledgments

        



        		

          Conflict of interest

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fpsyt-15-1437293-g001.jpg
VB-MAPP Milestones Master Scoring Form

7 EN
2 3

-

[laadadan

T -

Lover |

I [Echok ] [[Vou |

[iwna | [ | [Conomer| [(PPVHTS] [Py |

=





OEBPS/Images/fpsyt.2024.1437293_cover.jpg
,frontiers | Frontiers in Psychiatry

Case report: Receptive labeling training in
autism: conventional vs. technology-based
approaches? a single case study





