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الملخص
تطويــر المهــارات المهنيــة مــن الجوانــب المهمــة في تحســن جــودة حيــاة الأشــخاص ذوي اضطــراب طيــف التوحــد، وتمكينهــم مــن أن يصبحــوا 
أعضــاء مســتقلن ومشــاركن في المجتمــع. يعتــر التلقــن التدريجــي مــن الأقــل إلى الأكثــر تدخــاً مــن التدخــات المبنيــة علــى الراهــن والــي 
يمكــن اســتخدامها لتعزيــز المهــارات المهنيــة للأشــخاص ذوي اضطــراب طيــف التوحــد. هدفــت هــذه الدراســة إلى قيــاس فاعليــة ممارســة التلقــن 
التدريجــي مــن الأقــل إلى الأكثــر تدخــاً في تحســن مهــارة تصويــر وطباعــة الوثائــق الورقيــة لثاثــة أشــخاص ذوي اضطــراب طيــف التوحــد، 
والذيــن تــتراوح أعمارهــم مــا بــن )2	( إلى )		( عامًــا. أســتخدم منهــج تصاميــم الحالــة الواحــدة البحثيــة، وبالتحديــد تصميــم الخطــوط 
القاعدية المتعددة عر المشاركن. أشارت النتائج إلى أن ممارسة التلقن التدريجي من الأقل إلى الأكثر تدخاً ساعدت إثنان من المشاركن 
علــى تحقيــق درجــة الإتقــان المســتهدفة في هــذه الدراســة. يوصــي الباحــث بإعــادة تطبيــق التجربــة البحثيــة علــى عينــات وأماكــن جغرافيــة مختلفــة 

لضمــان تعميــم النتائــج. في نهايــة البحــث، نوقشــت النتائــج والتوصيــات البحثيــة والتطبيقيــة بالتفصيــل.

الكلمات المفتاحية: اضطراب طيف التوحد، التأهيل المهي، التلقن التدريجي، تصاميم الحالة الواحدة.  

Abstract
Developing job-related skills for individuals with ASD can play a major role in improving the quality 
of life for individuals with autism spectrum disorder )ASD( and enabling them to become independent 
and engaged members of their communities. One intervention that can be used to enhance job-related 
skills for individuals with ASD is least-to-most prompting. This study investigated the effectiveness 
of least-to-most prompting on skill acquisition when teaching job-related skills )photocopying( to 
three individuals with ASD aged 12 to 14 years old. A multiple baseline across participants design was 
implemented during the experiment. The results indicated that the least-to-most prompting method 
helped two participants meet the mastery criterion. Replicating this study and investigating the gener-
alization and maintenance of least-to-most prompting are recommended for future research. Addition-
al implications for research and practice are also provided.

Keywords:Autism spectrum disorder, job-related skills, least-to-most prompting, single-case research 
design, vocational skills.
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      1. Introduction:

     Autism spectrum disorder )ASD( is a develop-
mental disorder that negatively affects the social 
lives and behaviors of individuals diagnosed with 
ASD. The criteria for ASD diagnosis have been 
reviewed in the Diagnostic and Statistical Manu-
al of Mental Disorders, Fifth Edition, )DSM-5(, 
which includes some changes. The main chang-
es are: )a( using a standardized diagnostic term 
)eliminating the need for a differential diagnosis 
within ADS(, )b( identifying two criteria instead 
of three )social interaction and communication, 
and stereotyped behaviors(, and )c( introducing 
social communication disorder as a new diagnos-
tic category )American Psychiatric Association, 
2013(. The rate of individuals diagnosed with 
ASD has significantly increased during the 21st 
century in the United States. The latest estimate 
of the prevalence of ASD is one in 36 children 
across all racial, ethnic, and socioeconomic sta-
tus groups in the United States. )Maenner et al, 
2023(.

     Improving job-related and daily living skills 
has been found to be associated with increased 
independence and engagement in daily activities 
for individuals with ASD )Lorenz et al., 2016(. 
Job-related skills for individuals with ASD de-
pend on their strengths and interests. There are 
essential workplace skills that can be beneficial 
for individuals with ASD to find and maintain 
employment. These skills include communica-
tion, organization, time management, and prob-
lem-solving skills )Wong et al., 2018(. Other 
valuable job-related skills include attention to 
detail, task completion, following instructions, 
flexibility, self-advocacy, and teamwork. Indeed, 
job-related skills that promote independence can 
reduce symptoms of ASD )Lorenz et al., 2016(.

     One intervention that can be used for teach-
ing a variety of skills to individuals with ASD is 
response prompting, which is an evidence-based 
practice )Wong et al., 2015(. Response prompt-
ing is a teaching instruction that helps learners 
provide correct responses. The instructor gives 
a cue before or during the learner completes the 
task. A cue is a specific environmental condition 
that is provided to increase the probability of 
expected behaviour occurring )Shapiro, 2016(. 
Prompting has been used to teach individuals 
with ASD a variety of tasks, including social in-
teraction and academic skills )e.g., Batchelder 
et al., 2009; Bateman & Schwartz, 2022(. There 
are three essential components for the effective 

implementation of prompting: the target stimulus 
or cue, the individual’s response, and the instruc-
tor’s feedback )Cooper et al., 2019(. 

     One type of response prompting that is docu-
mented in the literature is least-to-most prompt-
ing, which has been used to improve single and 
chained skills in ASD programs and services 
)Wong et al., 2015(. The system of least prompts 
is a hierarchical approach that consists of provid-
ing least intensive prompts to most ones gradu-
ally. The instructor gives the learner an opportu-
nity to respond independently, and then provides 
subsequent levels of various cues, starting from 
the least amount of assistance )Cooper et al., 
2019(. The least-to-most prompting system starts 
by providing verbal, gestural, visual, model, and 
physical cues gradually )Çetrez-Iscan, Nurçin, & 
Fazlioglu, 2016(. Least-to-most prompting has 
been effectively implemented to teach a variety 
of behaviors and tasks to individuals with ASD 
in various environments )e.g., Probst & Walker, 
2017; Qiu et al., 2019(. This teaching method 
has been used to improve leisure skills )Barton, 
2015(, cognitive abilities )Browder et al., 2017(, 
social interaction skills )Finke et al., 2017(, and 
safety tasks )Bassette et al., 2018(.

     Many studies examine the effects of using 
least-to-most prompting with individuals with 
ASD to teach various skills and behaviours. First, 
least-to-most prompting was used to increase the 
use of multi-symbol messages in six children 
with ASD who utilize augmentative and alter-
native communication systems in their school 
)Finke et al., 2017(. The data showed that all par-
ticipants demonstrated a positive improvement 
in multi-symbol message production after using 
the least-to-most prompting technique. Second, a 
study investigated the effects of the implemen-
tation of least-to-most prompting by classroom 
peers to teach device cleaning, hand washing, 
and oral hygiene to a male high school student 
with ASD and a visual disability. The results 
supported the effectiveness of the least-to-most 
prompting in improving all target skills )Probst 
& Walker, 2017(.

    In addition, the effects of least-to-most prompt-
ing on movement skills for individuals with ASD 
have been established in the literature. First, Bir-
kan et al. )2011( investigated the effects of an 
increasing assistance technique to improve three 
tennis skills for four children aged 7-9 years old 
with ASD. Results showed that the intervention 
was an effective teaching practice for improv-
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ing the tennis skills of all participants. Second, 
Bateman and Schwartz )2022( examined the ef-
fectiveness of the least-to-most prompting for 
teaching play skills to three preschool children 
with ASD in an inclusive educational setting. 
They found that the least-to-most prompting 
was an effective teaching procedure for increas-
ing play skills for all participants. Finally, Saral 
and Ulke-Kurkcuoglu )2022( examined the ef-
fectiveness of a treatment package including 
a system of least prompts and contingent imi-
tation in improving pretend play skills in three 
young children with ASD. Their results showed 
positive impacts on increasing target skills, as 
well as maintaining these skills after discon-
tinuing the intervention and generalizing them 
across various locations.

     The previous literature review related to the 
use of least-to-most prompting with individuals 
with ASD shows the effectiveness of this method 
in improving a variety of skills. However, there 
is a research gap in examining the effects of least-
to-most prompting to improve job-related skills 
for individuals with ASD aged 12 to 15 years old. 
There is no study that examines how to improve 
vocational skills during that period of age for in-
dividuals with ASD. This investigation may as-
sist special education providers in using the least-
to-most prompting approach during transitional 

and vocational planning and programs for indi-
viduals with ASD. The purpose of this study was 
to investigate the effects of least-to-most prompt-
ing approach on improving job-related skills for 
three individuals with ASD. The study addresses 
the following question: Does the implementation 
of the least-to-most prompting method lead to 
an improvement in the acquisition of job-related 
skills for three participants with ASD?

      2.Method
      2.1. Participants
     Three middle school students were selected 
to participate in this study. They were selected 
based on the following criteria: )a( low cognitive 
ability, )b( age range of 12 to 15 years old, )c( ab-
sence of visual and hearing problems, )d( diagno-
sis of ASD, )e( lack of prior exposure to the target 
skill, and )f( limited experience with the least-to-
most prompting technique. All participants at-
tended sessions three days a week. Descriptions 
of all participants were collected through direct 
observations, teacher and parent interviews, and 
official school records. During the observation 
and interviews, the Childhood Autism Rating 
Scale-Second Edition )CARS-2( was used to 
collect descriptive information )Schopler et al., 
2010(. Table 1 presents the collected information 
for all participants.

       2.2. Setting and Materials

      The study was conducted in a private special 
education center that provides educational and 
support services to a diverse group of children 

with disabilities. All the sessions of this study 
took place in the participants’ self-contained 
classroom. This classroom included a large round 
table with five chairs, school supplies, an office 
printer, and a laptop computer. An office paper 
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printer was used during the study sessions. It was 
an HP DeskJet 3755 All-in-One Printer loaded 
with blank paper. Also, an original one-page doc-
ument was placed next to the office printer for 
photocopying.

       2.3. Variables and Data Collection

      The researcher identified measurable, observ-
able, and specific independent and dependent 
variables to determine the functional relationships 
between them. The main dependent variable was 
the percentage of photocopying tasks completed 
correctly, while the secondary dependent vari-
able was the total number of sessions that met the 
mastery criterion. The independent variable was 

a system of least prompts, which involved grad-
ually providing verbal, gestural, model prompts, 
and then hand-to-hand instructions.

    Photocopying task analysis was developed 
through consultation with the participants’ teach-
ers, which included 10 task steps )see Table 2(. 
The definition of a correct response is to perform 
each task step independently and accurately. The 
incorrect response was measured as either not 
completing the task step, receiving a prompt, 
or taking more than 10 seconds to perform the 
step task. The mastery criterion was determined 
as achieving 100% accuracy in three consecutive 
sessions or having a stable intervention data path 
)Ledford & Wolery, 2013(.

        2.4. Data Analysis

       For data analysis, visual analysis was conduct-
ed to analyze the graphs of single-case research 
data for all participants, which is an appropriate 
approach in behavior-analytic experiments )Gast 
& Spriggs, 2014(. The visual analysis included an 
examination of the data path levels, trends, vari-
ability, immediacy of effect, and overlapping of 
data paths )Ledford & Gast, 2014(. To support vi-
sual analysis, effect sizes were calculated across 
all participants and phases using the Tau-U non-
overlap test, which is an appropriate effect-size 
metric in single-case research designs )Parker et 
al., 2011(. Tau-U is a nonparametric statistical 
test used to calculate the overlap of data between 

baseline and treatment phases, while also con-
trolling for any trends in the baseline condition 
)Parker et al., 2011(.

      2.5. Experimental Design

    To examine the functional relationships be-
tween variables, a single-case research design was 
implemented. In this study, a multiple baseline 
across participants design was used. This design 
is a form of interrupted time series conditions that 
aims to demonstrate clear functional relationships 
between the intervention and changes in the par-
ticipant’s performance. The experiment consisted 
of a baseline phase and an intervention phase for 
each participant )Ledford & Gast, 2014(.
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       2.6. Procedures
       2.6.1. Baseline phase
     Baseline data for participant performance were 
recorded in the research setting three times a week 
for two consecutive weeks. Upon arriving at the 
research setting, participants were individually 
informed that they would be using an office print-
ing device to print paperwork. During the base-
line phase, the participant was instructed to take 
the paperwork and make a photocopy using the 
office printer. No interventions or assistance were 
provided to the participant during this phase. The 
participant was given three minutes to complete 
the task, and each correct response was recorded. 
At the end of the session, the instructor thanked 
the participants and directed them to their seats. 
When the baseline data path was stable, the phase 
sessions ended )Ledford & Gast, 2014(.
        2.6.2. Intervention phase
      There are various levels of intensity in imple-
menting prompting based on participant respons-
es, ranging from the least to the most intense. 
During the intervention phase, the researcher 
provided task instructions to the participant, and 
a 10-second response interval was established 
before implementing the prompting hierarchy. 
The hierarchy of prompting consists of five lev-
els: independent level, verbal prompt, verbal plus 
gestural prompt, verbal plus model prompt, and 
verbal plus hand-over-hand guidance prompt. 
When delivering the verbal prompt, the research-
er provided verbal instructions to the participant 
on how to perform the step. When using a ver-
bal plus gestural prompt, the researcher verbal-
ly instructed the participant to perform the step 
while pointing to the materials that should be 
used. When using a verbal plus model prompt, 

the researcher verbally instructed the participant 
to perform the step while demonstrating how to 
do it. When delivering the verbal plus hand-over-
hand guidance prompt, the researcher verbally 
instructed the participant on how to perform the 
step while simultaneously providing full phys-
ical assistance to perform the step. Verbal rein-
forcement was provided when the participant 
performed the skill correctly and independently 
)Ault & Griffin, 2013(.
       2.7. Reliability and Fidelity
     Table 3 displays the results of interobserv-
er agreement )IOA( and treatment fidelity )TF( 
data. The author and an independent observer 
)the classroom teacher( collected the IOA data 
using the item-by-item strategy. An item was 
identified as an agreement when the author and 
the independent observer observed the same re-
sponse. The percentage of IOA was calculated by 
dividing the total number of agreements by the 
sum of agreements and disagreements, and then 
multiplying by 100 )Cooper et al., 2019(. Over-
all, IOA measures were collected during 35% of 
the experimental sessions, with a range of 25% to 
50%. The average IOA was 99% )range: 93% - 
100%( across all subjects and phases.

      The treatment fidelity )TF( data were col-
lected at a rate of 36% )range: 25-50%( across 
all participants and phases. All sessions planned 
for the TF were videotaped to be reviewed by 
the independent observer. The observer collected 
TF data using the TF form developed by the re-
searcher. The TF was calculated by dividing the 
total number of correctly performed procedures 
by the total number of all identified procedures, 
and then multiplying by 100 )Ledford & Wolery, 
2013(. The TF was 96.5% )range: 83% - 100%(.
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       2.8. Social Validity 

      A social validity questionnaire was developed 
by the researcher to assess the social validity of 
the study. Four participants’ classroom teachers 
completed the questionnaire. The purpose of the 
questionnaire was to measure teachers’ perspec-
tives on the appropriateness of the skill identified 
in this study, the importance of using the interven-
tion, and their satisfaction with the outcomes of 
this study )Ledford et al., 2023(. The questionnaire 
included four statements with a 5-point Likert-
type scale that ranges from “strongly agree” to 
“strongly disagree.” The questionnaire statements 
were as follows: )1( Photocopying skills are ap-
propriate and important skill for my students 
with ASD to learn, )2( Least-to-most prompting 
can be an effective intervention for teaching stu-
dents with ASD, )3( I plan to use least-to-most 
prompting in the future, and )4( This experiment 
facilitates the acquisition of new office-related 
skills for my students. The results of the question-
naire showed that all classroom teachers strongly 

agreed with all the aforementioned statements.

        3. Results

     Figure 1 illustrates the percentage of steps 
completed correctly and independently by each 
participant during each session. During the base-
line condition, Alijah’s baseline mean level of 
performance was 7% )range: 0% to 7%(. The 
baseline data path shows low performance, with 
a consistent data level and the absence of an in-
creasing trend direction. During the intervention 
condition, Alijah’s mean level of performance 
was 73% )range: 14% to 100%(, indicating a 
significant improvement in Alijah’s performance 
with an accelerating trend and a stable level of 
data during the last three sessions. Alijah need-
ed seven intervention sessions until reaching the 
mastery criterion. The immediate impact, lack of 
overlapping AB data, and meeting the mastery 
criterion provide clear evidence of the effective-
ness of the least-to-most prompting technique in 
improving Alijah’s performance.

     During the baseline condition, Aya’s baseline 
mean level of performance was 15% )range: 15% 
to 15%(. The baseline data indicate low perfor-
mance with a stable data level and no increasing 
trend direction. During the intervention condi-
tion, her average level of performance was 82% 
)range: 23% to 100%(, indicating a high perfor-

mance with an accelerating trend direction and 
a stable data level during the last four sessions. 
She needed only two intervention sessions to 
reach the mastery criterion. The immediate im-
pact, lack of overlapping AB data, and meeting 
the mastery criterion provide clear evidence of 
the effectiveness of the least-to-most prompting  
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technique in improving Aya’s performance.

     During the baseline condition, Enas’s baseline 
mean level of performance was 11% )range: 8% 
to 17%(. The baseline data indicated low perfor-
mance with a stable data level and no increasing 
trend direction. During the intervention condi-
tion, her average level of performance was 67% 
)range: 42% to 83%(. The data path of the inter-
vention revealed a decreasing trend and a sta-
ble data level across the last three sessions. The 
immediacy of the effect and the absence of data 
overlap between the bassline and intervention 
phases were observed. However, Enas did not 
meet the mastery criterion, indicating that there 
is not enough evidence to support the effective-
ness of the least-to-most prompting technique in 
improving Enas’s performance. Additionally, the 
omnibus Tau-U effect size across all conditions 
and participants is 1.0 )p = 0, CI95 = [0.59 < < 
1](, indicating that there was no overlap in data 
across all conditions and participants )Parker et 
al., 2011(.

       4. Discussion

       The main purpose of this study was to exam-
ine the effects of least-to-most prompting on im-
proving the office-task skills of individuals with 
ASD. Data showed that two of three participants 
mastered the skill using least-to-most prompting. 
Using least-to-most prompting helped the third 
participant for increasing the performance but 
could not reach the mastery criterion. The results 
of the previous studies examining the effects of 
least-to-most prompting support the effectiveness 
of using this practice for teaching a variety of 
skills to individuals with ASD )e.g., Bateman & 
Schwartz, 2022; Probst & Walker, 2017(, which 
is similar to the findings of this study. This study 
is the first research that attempts to examine the 
effects of least-to-most prompting to improve 
job-related skills for 12 to 15 years old individu-
als with ASD.

       The learning preferences and characteristics of 
Enas may explain her low performance in meeting 
the mastery criterion. Enas exhibits a preference 
for visual learning and tends to use educational 
technology tools during her classroom learning. 
Learning preference assessment can assist edu-
cators in enhancing chained behaviors among 
students with ASD during the implementation of 
the least-to-most prompting technique )Saral & 
Ulke-Kurkcuoglu, 2022(. Prior to implementing 
the least-to-most prompting technique, it is es-
sential for educators to conduct a comprehensive 

assessment of their students’ proficiency levels 
in various domains, including attendance, imi-
tation, physical movement, and communication. 
For instance, it is not recommended to use phys-
ical cues as a teaching method for students with 
ASD who have tactile defensiveness. Additional-
ly, using the least-to-most prompting with other 
teaching instructions as a treatment package may 
enhance Enas’s performance. For instance, an 
intervention package including video modeling 
and least-to-most prompting was compared to 
least-to-most prompting alone for teaching daily 
living skills to individuals with ASD )Murzynski 
& Bourret, 2007(. The results indicated that the 
participants acquired skills taught with the inter-
vention package in fewer sessions and with less 
prompting.

       4.1. Implications

       There are some practical implications that ed-
ucators should consider when using least-to-most 
prompting. First, prompt fading is a practice that 
should be considered when using least-to-most 
prompting. The purpose of using the least-to-
most prompting is to gradually assist the learner 
in performing the task with minimal assistance. 
This is important to avoid the learner relying 
solely on prompts to complete the skill. There-
fore, using the least-to-most prompting approach 
could help educators fade prompting procedures 
)Cengher et al., 2016(. Moreover, for special edu-
cation teachers, it is recommended to provide po-
tential instructional modifications when teaching 
students with ASD using least-to-most prompt-
ing. Teachers may break the task into small steps 
that align with the student’s abilities. They can 
modify the prompt hierarchy based on the learn-
ing situation. Also, they may examine the stu-
dent’s performance if there has been a lack of 
progress. Finally, educators may provide students 
with ASD with multiple learning opportunities to 
practice when they face challenges )Bateman & 
Schwartz, 2022(.

      4.2. Limitations, Future Research, and 
Conclusion

     This study has some limitations that should 
be considered. First, the researcher did not im-
plement any follow-up phases, thereby limiting 
the generalizability of the study results )Cooper 
et al., 2019(. Future research may investigate 
the impact of least-to-most prompting on vari-
ous job-related skills, such as e-mail communi-
cation and file organization, across different age 
groups, and levels of ASD severity. It is advisable 
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to evaluate the ability of individuals with ASD 
to maintain and exhibit acquired skills over an 
extended duration when using the least-to-most 
prompting technique. Second, caution should 
be taken when generalizing the findings of this 
study due to the limited sample size of partici-
pants. Therefore, it is recommended that future 
research replicate this study to validate the find-
ings of this investigation. Finally, the research-
er did not examine Enas’s learning preferences 
and characteristics before conducting the study, 
which could potentially impact her performance. 
In conclusion, the findings of this study and the 
existing literature support the effectiveness of 
least-to-most prompting in teaching a variety of 
skills to individuals with ASD. However, consid-
ering students’ learning preferences and combin-
ing least-to-most prompting with other teaching 
methods, such as video modeling may increase 
its effectiveness )Qiu et al., 2019(.
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