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Abstract

Individuals with autism spectrum disorder often struggle with essential skills like mathematics, which are vital
for independence. This includes understanding numbers, managing money, shopping, grasping time concepts,
recognizing shapes, and arithmetic problem-solving. This research evaluates the effectiveness of the "Touch
Math" method, delivered via tablet, in teaching basic addition to individuals with autism spectrum disorder.
This technique is recognized in literature for its potential in teaching numbers and arithmetic. The study was
conducted using the participant-across multiple probe design, a single-subject research method. The
participant-across multiple probe design is a single-subject research method conducted with multiple
participants to reveal the effects of an independent variable on a dependent variable. Four students aged 8-10
with autism spectrum disorder participated in the study. The findings indicate that the tablet-based "Touch
Math" method effectively teaches them basic addition skills. The data of the study show that the "Touch Math"
technique demonstrates 100% success in teaching addition skills to participants after an average of 7 to 9
teaching sessions. The follow-up data of the research show that participants maintained their acquired skills at
a 100% level in the follow-up sessions conducted on the seventh, fourteenth, and twenty-first days after the
teaching sessions. The study's findings show that participants applied their learned skills across various settings
and people. Feedback from participants, their parents, and teachers affirmed the positive social validity of the
study's methods, especially the tablet presentation. Based on these findings, suggestions have been made for
future studies and practitioners.

Keywords: Touch Math technique, tablet, simple addition process, autism spectrum disorder.

Introduction

Autism Spectrum Disorder [ASD] is a developmental disorder that is part of a widely observed
spectrum of developmental disorders. It is characterized by challenges in interpersonal communication
and interaction, limited, repetitive patterns in behavior, interests, and activities, and a delay or atypical
functionality in at least one of the language or symbolic play skills used in interpersonal interaction and
communication before the age of 3 (American Psychiatric Association [APA], 2013). Individuals
diagnosed with ASD may exhibit repetitive behaviors and limited areas of interest. Moreover, they may
experience deficiencies in daily living skills and academic abilities. Sensory sensitivities in individuals
with ASD are also frequently observed, which can manifest in various ways, such as hypersensitivity to
light or sound (Lord, Elsabbagh, Baird, & Veenstra-Vanderweele, 2018; Rogers & Ozonoff, 2005). Among
academic skills, the importance of mathematical skills for being independent in daily life is significant.
Counting, numbers, using money, shopping, time, shapes, and problem-solving requiring arithmetic
prodedures are mathematical skills that individuals with developmental deficiencies need in their daily
lives (Ministry of National Education [MoNE], 2008, p. 5). To enable individuals diagnosed with ASD to
be independent in daily life, these skills need to be imparted. To teach basic mathematical skills to
individuals diagnosed with ASD, the tools and materials used in the lesson must be suitable for the
student's needs and level, and mathematical skills should be provided systematically and according to
the level. If this teaching environment is not established, the difficulty of acquiring mathematical skills
increases even more (Cawley, 1978, p. 201).

It is believed that when appropriate methods and techniques are applied to teach mathematical
skills to students diagnosed with ASD (Autism Spectrum Disorder), acquiring these skills will be easier
and more permanent (King, Lemons, & Davidson, 2016). One of these methods is the Touch Math
technique. The Touch Math technique emerged as a result of research by Kramer and Krug (1973) on
teaching addition prodedures to students with intellectual disabilities. Later, this technique was
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developed for the purpose of teaching arithmetic prodedures (Bullock, Pierce, & McClelland, 1989). The
Touch Math technique is a multi-sensory approach used to teach addition, subtraction, multiplication,
and division, where dots corresponding to the numerical value are placed on numbers, excluding zero.
Students see the numbers, touch the designated dots, say the numbers, and hear the problems spoken
aloud. This technique is especially used when teaching numbers and arithmetic prodedures (Nuhoglu &
Elicin, 2013; Vinson, 2004). In addition to smart boards used in schools, tablets have now been
incorporated into educational life. In studies conducted to help individuals diagnosed with ASD acquire
academic skills, it has been observed that technological devices are utilized (Acungil, 2014; Bosseler &
Massaro, 2003; Burke, Andersen, Bowen, Howard, & Allen, 2010; Coleman-Martin, Heller, Cihak, &
Irvine, 2005; Degirmenci & Ozen, 2013; Elicin, 2015; Haliskiiclik, 2007; Massaro & Bosseler, 2006;
Murdock, Ganz, & Crittendon, 2013; Onciil, Yiicesoy, & Ozkan, 2010; Ozkan, 2013; Oztiirk, 2016; Sani &
Bozkurt, 2011; Williams, 2013).

Technology-based tools, especially tablet computers, have initiated a revolutionary era for
individuals with autism spectrum disorder, providing multifaceted benefits for education and
communication needs. In particular, tablet computers are believed to be highly effective as
augmentative and alternative communication devices. Touchscreen interfaces are intuitive and help
individuals who may struggle with traditional verbal communication to express themselves more
effectively (Schlosser et al., 2014). Applications designed for users diagnosed with autism spectrum
cater to each individual's unique strengths and challenges, providing environments suitable for
personalized and adaptable learning experiences (Fletcher-Watson et al.,, 2016). Additionally, another
technological advancement, virtual reality, can offer safe environments for individuals with ASD to
practice social scenarios and coping mechanisms without the pressure of real-world interactions
(Parsons & Cobb, 2014). Digital games and simulations have been shown to enhance cognitive and
motor skills and can be particularly engaging for individuals with ASD, potentially encouraging longer
and more effective learning sessions (Whyte et al., 2018). Moreover, technology often provides the
predictability and routine preferred by individuals with autism, helping to reduce anxiety (Koegel et al.,
2013). Although the literature praises technology, especially tablet computers, for providing therapeutic
and educational advantages for individuals with autism spectrum disorder (Kagohara et al., 2013), it is
essential to acknowledge and consider the challenges and adverse outcomes associated with its use.

A significant concern is the potential for individuals diagnosed with autism to become overly
dependent on tablets, which could lead to a decrease in social interactions (Parsons & Cobb, 2014). Since
individuals with ASD already face challenges in social communication, excessive focus on screens could
further limit opportunities to practice and develop these crucial skills (Pavlopoulou & Dimitriou, 2020).
Moreover, the immersive nature of tablet applications could exacerbate obsessive and repetitive
behaviors often associated with autism (Lorah et al.,, 2015). Screen time can also impact sleep patterns;
research indicates that excessive exposure to screens, especially before bedtime, can lead to sleep
disorders in children with ASD (Engelhardt et al., 2019). Additionally, while tablets offer personalized
learning experiences, they can also be a source of sensory overload for some individuals with ASD due
to their heightened sensitivities to auditory and visual stimuli (Robertson & Ne'eman, 2012). From this
perspective, the use of tablet computers in individuals with autism should be well-planned, and
considerations mentioned in the literature should be taken into account during their use.
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When looking at the national literature, there are a limited number of studies where the Touch
Math technique is presented with technological applications (Geng, Iss1, & Yildiz, 2017; Kot, 2019;
Oztiirk, 2016). In the literature, no research has been found regarding the effectiveness of presenting
the Touch Math technique on a tablet in teaching the basic addition prodedure to students diagnosed
with ASD. It is anticipated that conducting research in this area would be beneficial, both because it is
believed to be beneficial for students diagnosed with ASD and because there are not enough studies in
the literature related to teaching the basic addition prodedure using the Touch Math technique. The aim
of this research is to determine the effectiveness of presenting the Touch Math technique using the
explicit teaching method on a tablet in teaching simple addition prodedures to children with ASD. In the
research, answers to the following questions have been sought:

1. "Is the presentation of the Touch Math technique on a tablet effective in acquisition, follow-
up, and generalization when teaching simple addition prodedures to children diagnosed with ASD
(Autism Spectrum Disorder)?

2. "After the presentation of the simple addition skill to children diagnosed with ASD (Autism
Spectrum Disorder) using the Touch Math technique, to what extent are the acquired skills retained
after 1 week, 2 weeks, and 3 weeks?

3. After presenting the simple addition skill to children diagnosed with ASD (Autism Spectrum
Disorder) using the Touch Math technique, to what extent are the acquired skills generalized to different
people and environments?

4. What are the opinions (social validity) of the students, teachers, and parents of students
included in this research regarding the simple addition prodedure using the Touch Math technique?

Method
Research Model

In this research, the multiple baseline design across participants, which is one of the single-
subject research methods, was used. Single-subject research is an experimental method where the
causal or functional relationship between independent and dependent variables is investigated with a
single participant over a specific period (Horner, Carr, Halle, McGee, Odom, & Wolery, 2005). The
multiple baseline design across participants is a model where the effect of the independent variable is
investigated with at least three different participants. The goal is to impart the target to at least three
subjects. Participants should be determined independently from each other and from individuals who
might be influenced by the independent variable being researched (Tekin-iftar, 2012). In the study, the
effectiveness of the Touch Math technique presented on a tablet in teaching simple addition prodedures
to three participants diagnosed with ASD was examined. It was aimed to impart the determined target
to all 3 participants, ensuring that the environment and application remain the same. One participant
took part in the pilot application phase, and it was considered to continue with this participant in case
of any participant loss. In the multiple baseline design across participants, a baseline session is first
applied to collect starting level data to determine the target skill performance of the participants. After
obtaining stable data, the teaching session begins with the first participant to apply the independent
variable. The teaching session continues with the first participant until the determined criterion is met.
After the criterion is met, second baseline sessions are applied to all participants. Once stable data is
obtained, the teaching session begins for the second participant. The teaching session continues with
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the second participant until the determined criterion is met, and once the criterion is met, third baseline
sessions are applied to all participants. After obtaining stable data, the teaching session begins for the
third participant. The teaching session continues until the determined criterion is met, and once the
criterion is met, the final baseline sessions are applied to all participants. (Tekin-iftar & Kircaali-iftar,
2004)

The multiple baseline model allows for the generalization of data results across different
participants since it investigates the effectiveness of teaching applied to different participants. The
prerequisites for implementing the multiple baseline model are that prerequisite skills are independent
of each other and functionally similar (Tekin-iftar, 2012). In the study, participants met the prerequisite
skills. The application was carried out one-on-one on different days and times for each participant. In
this study, the first baseline session was conducted to obtain the initial performance data of the
participants regarding the basic addition skill. This session was conducted with worksheets prepared
in advance, each containing 10 basic addition prodedures. The difficulty level of the basic addition
prodedures on the papers is the same for all papers. Once stable data was obtained, teaching sessions
began with the first participant. The touchpoint technique was presented with a tablet. After the
teaching sessions conducted with the first participant, a baseline session was applied. When the
determined criterion was met, the second baseline session was organized with all participants. Once
stable data was obtained, teaching sessions began with the second participant. After the teaching
sessions conducted with the second participant, a baseline session was applied. When the determined
criterion was met, the third baseline session was organized with all participants. Once stable data was
obtained, teaching sessions began with the third participant. After the teaching sessions conducted with
the third participant, a baseline session was applied. When the determined criterion was met, the fourth
and final baseline session was conducted. Following the termination of the teaching session, follow-up
data was collected once from all participants at the end of the first, second, and third weeks to evaluate
the continuity of the basic addition skill.

Dependent Variable

The dependent variable is the characteristic or attribute affected by the independent variable
(Cresswell, 2012, p. 115). The dependent variable of this research is the level of performance of
individuals diagnosed with ASD in executing the basic addition skill. Basic addition skills are
fundamental mathematical proficiencies that individuals typically begin to acquire in early childhood.
These skills involve combining two or more groups of objects to determine their total amounts
(Baroody, 1987). For many children, initial addition learning begins with fingers, counting beads, or
tangible objects to physically combine groups. As students achieve cognitive development, they
transition to mental strategies and begin to recognize number patterns, use number bonds, and
memorize specific addition prodedures for efficiency. Teaching strategies such as the use of number
lines, ten frames, and visual representations have been found to reinforce understanding. More
importantly, mastering basic addition prodedures not only aids in daily tasks but also serves as a
prerequisite for more advanced mathematical concepts like subtraction, multiplication, and division
(Jordan et al.,, 2007).

Independent Variable

The independent variable of this study is the instructional presentation of the point
determination technique, also known as "TouchPoint Math" or Touch Math, on a tablet for teaching basic
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addition prodedures to children diagnosed with ASD (Autism Spectrum Disorder). Touch Math,
commonly referred to as "TouchPoint Math", is an instructional approach designed to assist students,
especially those with learning difficulties and intellectual disabilities, in grasping fundamental
arithmetic skills through tactile and kinesthetic strategies. In this method, numbers are presented with
designated "touch points." Every digit from one to nine has touch points associated with its numerical
value. For instance, the number three has three touch points (Sneider & Beals, 2006). When performing
addition or subtraction prodedures, students touch these points in a specific sequence, vocalizing the
count aloud, thereby making abstract mathematical processes more tangible and hands-on.

Setting

The study was conducted at the "Ath Karincalar Special Education and Rehabilitation Center"
located in the city center of Tokat. The applications were carried out in an individual education room
within the institution. The room measures 12 square meters. The room is equipped with one bookshelf,
one cabinet, one table, three chairs, one small table, two small chairs, one writing board, and one camera.

Materials

In the study, a tablet was used as the primary material, along with a camera and a photo camera
for data collection. Additionally, various data collection forms were utilized, including the teaching
session implementation reliability form, the collective-daily check-in and follow-up session
implementation reliability form, and the generalization session implementation reliability form. Forms
for daily check-ins, collective check-ins, monitoring, and generalization sessions were also employed.
Furthermore, a reward box was used as a reinforcer during the sessions.

Participants

The researcher who conducted the study is a graduate of the Classroom Teaching program at
Tokat Gaziosmanpasa University. The researcher is currently pursuing a master's degree in classroom
education at the same university and is enrolled in the Graduate School of Tokat Gaziosmanpasa
University, Department of Basic Education, Classroom Education Program. The researcher is a specialist
instructor and serves as an expert teacher at a special education and rehabilitation center. All
applications were carried out by the researcher. The research was conducted at the Tokat Special
Atlikarincalar Special Education and Rehabilitation Center. Before starting the research, detailed
information about the study was provided to the families of the students. Parental consent forms were
signed by the parents. Four participants were included in the study, one for the pilot application and
three for the experimental process. Two of the participants reside in the city center, while the other two
reside in the district. One of the participants continues their education in a special lower class, while the
other three continue their education as inclusive students. Participants were selected based on their
possession of predetermined prerequisite skills. The identified prerequisite skills are;

1. Follows instructions.
Recognizes, verbalizes, and writes numbers.

Counts rhythmically by ones.

2
3
4. Understands the concepts of big and small, and can identify larger and smaller numbers.
5. Counts objects.

6

Counts by adding on.
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Ahmet, who participated in the research process, is an 8-year-old male student. He can follow
instructions, recognize, verbalize, and write numbers, count rhythmically by ones, understand the
concepts of big and small, count objects, and count by adding on. He is currently continuing to receive
support education at a special education and rehabilitation center in the city where the research was

conducted.

The second participant, Asli, is a 9-year-old female student. She can follow instructions,
recognize, verbalize, and write numbers, count rhythmically by ones, understand the concepts of big
and small, count objects, and count by adding on. She is currently continuing to receive support
education at a special education and rehabilitation center in the city where the research was conducted.

The third participant, Cinar, is an 8-year-old male student. He can follow instructions, recognize,
verbalize, and write numbers, count rhythmically by ones, understand the concepts of big and small,
count objects, and count by adding on. He is currently continuing to receive support education at a
special education and rehabilitation center in the city where the research was conducted.

Implementation Process

In this section, information related to the pilot implementation process, baseline sessions,
teaching sessions, follow-up, and generalization sessions of the study will be provided.

Pilot Implementation

Before initiating the main phase of this research, a pilot study session was conducted to identify
and rectify potential challenges that might be encountered during the implementation process. Erdem,
a 10-year-old male student diagnosed with Autism Spectrum Disorder [ASD], participated in the pilot
study. He is capable of following instructions, recognizing, vocalizing, and writing numbers, counting
rhythmically by ones, understanding the concepts of "big" and "small”, counting objects, and adding by
counting on. Given that he possesses the necessary prerequisite skills, 10 teaching sessions were
conducted using the touch math technique presented via a tablet to teach basic addition. The results of
these sessions indicated that no modifications to the approach were necessary.

Multiple Probe Sessions

Multiple probe sessions were utilized to assess the participants' baseline performance on the
target skill before the introduction of any intervention. For the first participant, these sessions
continued until data from three consecutive sessions demonstrated stability. Once stable data were
secured, the instructional intervention was initiated for the first participant. After the first participant
met the predetermined criterion in the instructional sessions, another multiple probe session was
conducted across all participants. This procedure was replicated for each participant. After every
participant achieved the predetermined criterion in the instructional sessions, a final multiple probe

session was carried out to evaluate their performance.

During the multiple probe sessions, the participant and the practitioner sat face-to-face. The
practitioner initiated the session by saying to the participant, "I have a paper here with addition
problems, let's look at them together," and then placed a worksheet containing 10 simple addition
problems without reference points on the table. After the participant had a chance to review the
worksheet, the practitioner instructed, "I'd like you to solve the addition problems on this paper. Let me
know when you're ready to start." The practitioner waited for a positive response from the participant.
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Once the participant signaled readiness, the practitioner directed, "Please read the numbers aloud as
you solve the addition problem, and after finding the result, say it out loud and then write it down." The
expectation was for the participant to count the touch points on the first number and then continue
counting using the touch points on the second number to arrive at the sum. No reactions were given to
the participant's correct or incorrect answers. Responses were recorded on a data collection form. After
the session was completed, the participant was thanked for their participation, and the session was
concluded.

Daily probe sessions were conducted during the instructional phase to assess the participants’
performance on the targeted skill. Throughout the instructional sessions, the touch math technique was
actively employed, utilizing reference points. Therefore, to monitor the participants’ performance
without the use of reference points, daily probe sessions were designed using worksheets containing 10
simple addition problems without reference points. The criterion was set as the participant's ability to
respond correctly independently across three consecutive sessions. Once this was achieved, the
instructional sessions were concluded, and a multiple probe session was conducted with all participants.

The procedures followed in the daily probe sessions were identical to those in the multiple probe
sessions. The instructor presented the participant with a statement, "I have a paper with addition
problems, let's look at it together," and then placed a worksheet containing 10 simple addition problems
without reference points on the table. After the participant examined the worksheet, the instructor said,
"I'd like you to solve the addition problems on this paper. When you're ready, let's begin," awaiting a
positive response from the participant. Once the participant gave a positive response, the instructor
instructed, "Read the numbers aloud as you solve the addition problem, and after stating your answer,
write it down." The instructor did not react to the participant's correct or incorrect answers. Responses
were recorded on a form. After the session was completed, the participant was thanked for their
participation, and the session was concluded.

Teaching Sessions

Following the determination of the baseline performance in the probe sessions and the
attainment of stable data, the teaching sessions for simple addition instruction using the tablet
presentation of the touch math technique were initiated. The teaching sessions were conducted at the
Tokat Special Merry-Go-Round Special Education and Rehabilitation Center. The touch math technique
with tablet presentation was implemented using the explicit instruction method. Accordingly, the
teaching process consists of three stages: modeling, guided practice, and independent application.

Modeling stage: The instructor sits face-to-face with the student and reminds them of the numbers
with touch points. Then, the instructor says, "Now, ['m going to teach you how to do addition." capturing
the student's attention. The instructor explains the importance of doing addition with touch point
numbers and says, "Now, we will do addition using touch point numbers on the tablet. By counting the
touch points on the numbers for addition, you won't need to open your fingers, and you'll complete the
addition in a shorter time. If you listen to me and follow my instructions, you can choose a reward from
the basket at the end of the lesson.” This motivates the student. The instructor places the tablet, which
contains simple addition tasks with touch point numbers, on the table and asks, "Are you ready?" After
receiving a positive response from the student, the lesson begins.
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The instructor says, "I will do the prodedures by explaining them to you, so listen carefully." and
demonstrates the first prodedure. The instructor asks, "What is the name of this prodedure?” and
without waiting for an answer from the student, says, "This is an addition prodedure." The instructor
points to the first prodedure on the tablet and asks, "What is 4+2?" Without waiting for an answer, the
instructor says, "I will rhythmically count the number of touch points on the second number, starting
from the first number, and then mark the number that matches the result I found." The instructor shows
the number options on the tablet screen. Pointing to the top number, the instructor says, "The number
4 is the first addend in this prodedure.” Then, pointing to the bottom number, says, "The number 2 is
the second addend in this prodedure.” The instructor continues, "Let's add 4 and 2 now. Let's keep the
number 4 in our mind and add the touch points on the number 2 to it." Pointing to the touch points on
the number 2 and counting on from 4, the instructor says, "5, 6" and then asks, "What did I find?"
Afterward, the instructor says, "I found 6. So, 4 plus 2 equals 6. Now, I'm selecting the result I found from
the numbers on the tablet."

Guided practice stage: The instructor points to the prodedure on the tablet and asks, "What is the name
of this prodedure?" After the student responds with "Addition prodedure,” the instructor asks, "Which
numbers do we need to add?" The student answers, "4 and 2." The instructor then instructs, "Now, just
like I showed you, keep the top number in your mind, and add the number of touch points on the bottom
number to it. Then, mark the result you found from the numbers on the tablet." Following the guidance,
the student counts, "5, 6," and selects the number 6 on the tablet.

Independent practice stage: The instructor says, "Now, you will do it on your own, just like I showed
you. 4+2=? What's the result? Perform the addition prodedure on the tablet and mark the result from
the numbers displayed on the tablet." The student counts the touch points on the bottom number and
adds it to the top number. After determining the result, the student selects the corresponding number
on the tablet. If the student makes an error, the instructor reverts to the guided practice stage to assist
and guide the student.

Concluding the instruction sessions: After completing the exercises on the tablet, the instructor says,
"Well done! You did a great job in the lesson. In our next session, we will continue to practice addition.
You can choose a reward from the reward basket." After listening, the student selects a reward from the
reward box, and the lesson is concluded. At the end of the lesson, the session's activities are summarized,
and the student is given the chosen reinforcer from the reward box to conclude the lesson.

Follow-Up and Generalization

Once the participants were able to independently perform basic addition prodedures using the
point determination technique presented on the tablet, follow-up sessions were conducted to determine
the retention of this skill. Follow-up sessions were held at the end of the first, second, and third weeks
after learning was achieved. Similar to the initial assessment sessions, the follow-up sessions were
implemented to determine the participants' performance in achieving the targeted skill.

During the follow-up sessions, the participant and the practitioner sat face-to-face. The
practitioner said to the participants, "I have a paper with addition prodedures here, let's take a look
together." and placed a worksheet containing 10 basic addition prodedures without reference points on
the table. After the participant examined the worksheet, the practitioner said, "I want you to do the
addition prodedures on the paper, let's start when you're ready." waiting for a positive response from
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the participant. Once the participant gave a positive response, the practitioner instructed, "Read the
numbers aloud as you do the addition prodedure and write down the result after saying it out loud." and
asked the participant to start. No reaction was given to the participant's correct or incorrect answers.
The answers were recorded on the data collection form. After the session was completed, the participant
was thanked for their participation, and the session was concluded.

To determine the generalization effect of presenting the touch math technique with a tablet on
the basic addition prodedure skill, generalization sessions were organized. The generalization sessions
were conducted by teachers working at the Tokat Atlikarincalar Special Education and Rehabilitation
Center in their own classrooms. Like the initial level sessions, they were conducted as a pre-test - post-
test. The pre-test was applied after the first collective probe level sessions were completed, and the post-
test was applied after the last collective probe sessions were completed. The teachers who conducted
the generalization sessions only gave instructions, did not react to correct or incorrect answers, and
recorded the answers.

Reliability

In the study, interobserver reliability data and implementation reliability were collected. The
reliability data of the study were collected by a special education expert who completed postgraduate
education and another person who completed postgraduate education in another field.

Interobserver reliability and implementation reliability data were collected in 30% of the
sessions recorded on video. Within the scope of the research, data were collected by watching video
recordings of collective probe sessions, daily probe sessions, follow-up sessions, and generalization
sessions and recording them on data collection forms. To calculate the interobserver reliability data, the
formula "(agreement) / (agreement + disagreement) x100" was used (Tekin-iftar, 2012).

Interobserver reliability was calculated as 100%. For the calculation of implementation
reliability, the formula "(observed implementer behavior) / (planned implementer behavior) x100" was
used (Tekin-Iftar, 2012). The implementation reliability related to the multiple probe, daily probe,
instruction, follow-up, and generalization sessions of the study was found to be 100%.

Social Validity

Social validity refers to the data collected to determine the social necessity of dependent and
independent variables. It involves evaluations made by the relatives of the participants regarding the
dependent and independent variables (Kurt, 2012, pp. 375-376). To collect social validity data, three
forms were created: the student social validity data collection form, the parent social validity data
collection form, and the teacher social validity data collection form. Teachers and parents were informed
about the study, and they were asked to fill out the forms.

Ethical Permissions of the Research
In this study, all the rules that need to be followed within the scope of the "Regulations on
Scientific Research and Publication Ethics of Higher Education Institutions" have been adhered to. None

of the actions specified under the title "Actions Against Scientific Research and Publication Ethics" in the
second section of the regulation have been performed.
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Ethical Committee Approval Information:

Name of the committee conducting the ethical evaluation = Tokat Gaziosmanpasa University
Social and Humanities Research Ethics Committee

Date of the ethical review decision =19/09/2022

Publication number of the ethical evaluation document =12-04
Findings

Effectiveness Findings

Looking at the graph area for Ahmet in Figure 1, it is observed that the percentage of correct
responses is 0% based on the data obtained from the collective probe sessions conducted to determine
the baseline level. In the 10 simple addition problems prepared in advance to determine the baseline
level, the number of correct answers is 0. In the three collective probe sessions conducted for the
baseline level, it was determined that the percentage of correct responses was 0, and with the
acquisition of stable data, teaching sessions were started with Ahmet.

In the daily probe session conducted with Ahmet, the percentage of correct responses in the first
session was 0%, in the second session 0%, in the third session 0%, in the fourth session 30%, in the fifth
session 50%, in the sixth session 80%, in the seventh session 100%, in the eighth session 100%, and in
the ninth session 100%. A total of 9 teaching sessions and 9 daily probe sessions were conducted with
Ahmet. In each daily probe session, a set of 10 simple addition problems was given. When the correct
response rate was 100% in three consecutive daily probe sessions, stable data was obtained, and the
teaching and daily probe sessions were terminated. In the subsequent nine collective probe sessions, it
was observed that Ahmet gave a 100% correct response in the simple addition prodedure. Based on this
data, it was observed that the presentation of the touch math technique with a tablet in teaching the
addition prodedure was effective on Ahmet.
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Figure 1. The percentages of correct responses in the baseline, daily probe, collective probe, and follow-

up sessions for Ahmet, Asli, and Cinar regarding the simple addition prodedure.

In Figure 1, looking at the graph area for Asl, it is observed that the percentage of correct
responses in the collective probe session conducted to determine the baseline level is 0%. For the 10
simple addition problems prepared in advance to determine the baseline level, the number of correct
answers is 0. After obtaining stable data in the daily probe sessions with Ahmet, three collective probe
sessions were conducted with all participants. It was determined that Asl's percentage of correct
responses in these collective probe sessions was also 0%. After obtaining stable data, teaching sessions
with Asli commenced.
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In the daily probe sessions conducted with Asly, the percentage of correct responses in the first
session was 0%, in the second session it was 10%, in the third session it was 20%, in the fourth session
it was 60%, in the fifth session it was 100%, in the sixth session it was 100%, and in the seventh session
it was 100%. A total of 7 teaching sessions and 7 daily probe sessions were conducted with Asli. In each
daily probe session, 10 simple addition problems were presented. Once a stable data of 100% correct
response rate was achieved in three consecutive daily probe sessions, the teaching and daily probe
sessions were concluded. In the subsequent 6 collective probe sessions, it was observed that Asli gave a
100% correct response in the simple addition task. Based on this data, it was observed that the
presentation of the touch math technique on a tablet was effective in teaching the addition task to Asl.

When looking at the graph area for Cinar in Figure 1, it is observed that the correct response rate
is 0% based on the data obtained from the collective probe session conducted to determine the starting
level. The number of correct answers in the previously prepared 10 simple addition problems is 0. After
obtaining stable data in the daily probe sessions with Ahmet, three collective probe sessions were
conducted with all participants. It was determined that Cinar's correct response rate was also 0% in
these conducted collective probe sessions. After obtaining stable data in the daily probe sessions with
Asl, three more collective probe sessions were conducted. It was again determined that Cinar's correct
response rate was 0% in these sessions. After obtaining this stable data, teaching sessions were initiated
with Cinar.

In the first daily probe session conducted with Cinar, the correct response rate was 0%. In the
second daily probe session, it was 0%, in the third session, it was 20%, in the fourth session, it was 50%,
in the fifth session, it was 80%, and in the sixth, seventh, and eighth sessions, it was 100%. A total of 8
teaching sessions and 8 daily probe sessions were conducted with Cinar. In each daily probe session, 10
simple addition problems were given. Once a stable data was obtained with a correct response rate of
100% in three consecutive daily probe sessions, the teaching and daily probe sessions were concluded.
In the subsequent 3 collective probe sessions, it was observed that Cinar gave a 100% correct response
in the simple addition prodedure. Based on this data, it is observed that the presentation of the touch
math technique on a tablet is effective on Cinar in teaching the addition prodedure.

Follow-Up Findings

After the study conducted to teach the simple addition prodedure using the touch math
technique presented on a tablet with the explicit teaching method, three follow-up sessions were
conducted 7, 14, and 21 days later to determine whether the participants, Ahmet, Asli, and Cinar,
maintained the simple addition prodedure skill they acquired. The graph in Figure 2 shows that the
correct answer percentage for the simple addition prodedure in the follow-up sessions conducted for
Ahmet, Asli, and Cinar was 100%. When looking at the data, it is observed that even 7, 14, and 21 days
after the completion of the simple addition prodedure teaching using the touch math technique
presented on a tablet with the explicit teaching method, the participants' correct answer percentages
remain at 100%.

Generalization Findings

In the study, generalization sessions were organized to determine whether Ahmet, Asli, and
Cinar could perform at the desired level with the simple addition prodedure skill they acquired in
different environments and with different individuals. For the generalization sessions, they were
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conducted with the teachers at the special education and rehabilitation center where the research was
carried out and in the teachers' classrooms. Data was collected using a pre-test - post-test application.
The data from the conducted pre-test — post-test application can be seen in the graph in Figure 2.
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Figure 2. Ahmet, Asly, and Cinar's generalization percentages for the simple addition prodedure skill to
different individuals and environments through the pre-test - post-test application.

As seen in Figure 2, while Ahmet, Asli, and Cinar's correct response percentages are 0% in the
pre-test session, they are observed to be 100% in the post-test session. Considering these findings, the
fact that Ahmet, Asli, and Cinar's correct response percentages are 100% indicates that the presentation
of the touch math technique via tablet in teaching addition prodedures to children diagnosed with ASD
is effective in generalizing the acquired skill to different environments and individuals.

Social Validity Findings

To collect the social validity data of the study, the student social validity data collection form, the
parent social validity data collection form, and the teacher social validity data collection form were filled
out by the participants. Opinions were obtained from the students, their parents, and the teachers
working at the rehabilitation center.

Based on the information obtained from the social validity form applied to the participants, all
participants expressed that the addition prodedure is significant in their lives. They were satisfied with
the use of the touch math technique in teaching and stated that they were able to learn the addition
prodedure through this method.

All parents stated that the addition prodedure is a lifelong necessary and essential skill. They
noticed an improvement in their children's ability to perform addition prodedures with the provided
instruction. Therefore, they expressed that the touch math technique is beneficial and effective.

All teachers mentioned that there was a positive difference in the students' ability to perform
addition prodedures during the teaching process. They found that presentations made with tablets
effectively increased student motivation. They also expressed their intentions to use this method for
different students and would recommend the touch math technique presented on tablets to their
colleagues.
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Discussion and Conclusion

Based on the findings obtained in the study, it has been determined that the presentation of the
Touch Math technique on tablets is effective in teaching the addition prodedure to children diagnosed
with ASD. Students were able to maintain the basic addition skill they acquired even after the first,
second, and third weeks following the completion of the application. They were also able to generalize
this basic addition skill to different individuals and environments. Furthermore, it was observed that
students, parents, and teachers have positive opinions regarding the social validity of the study.

Before delving into a detailed discussion of the research findings, one of the most crucial topics
that needs to be addressed is whether instructional activities presented on tablet computers are
beneficial, especially for individuals diagnosed with autism. The use of tablets for students diagnosed
with autism can sometimes lead to overstimulation due to the multifaceted sensory inputs provided by
the devices, such as bright screens and auditory stimuli (Kuznekoff et al., 2015). Additionally, tablets
can inadvertently encourage repetitive and restrictive behaviors, which are characteristic challenges for
individuals with autism (Boucenna et al.,, 2014). On the other hand, it is undeniable that there are many
studies in the literature that have yielded positive results when using tablets. In this context, presenting
the Touch Math technique via tablets stands out as a tangible, predictable, and low-tech method that
caters to multiple senses and aims to enhance motivation while minimizing distractions. Beyond
mathematics, this tactile strategy can be extended to other learning areas. For instance, understanding
reading sequences, marking progressions on historical timelines, and even tracing patterns in basic
scientific concepts can be achieved with touch-based techniques (Anderson et al., 2017).

Indeed, while technology offers countless advantages, it is believed that the presentation of
traditional tactile methods like the Touch Math technique on tablets can be extremely beneficial for
certain students. In this context, the primary finding of this research is the effectiveness of presenting
the Touch Math technique on tablets for teaching addition to children diagnosed with Autism Spectrum
Disorder [ASD]. According to the findings, this study appears to be effective. When looking at the
literature, there are many studies that have proven the effectiveness of the Touch Math technique. The
findings of this study are consistent with those of previously conducted quasi-experimental (Badir,
2014; Berry, 2007; Cihak and Foust, 2008; Can-Calik, 2008; Elicin et al., 2013; Fletcher et al., 2010;
Littlefield, 2003; Newman, 1994; Pupo, 1994; Simon and Hanrahan, 2004; Yikmis, 2016) and
experimental (Velasco, 2009) studies. Individuals diagnosed with ASD often struggle to grasp abstract
concepts. Consequently, they face challenges in learning mathematical skills. The Touch Math technique
is believed to be more effective as it caters to multiple senses.

In the study investigating the effectiveness of presenting the Touch Math technique on tablets
for teaching addition to children diagnosed with Autism Spectrum Disorder [ASD], there is no difference
in the students' initial levels. However, there are differences in the data obtained from the number of
instructional sessions conducted to impart the targeted skill and daily check-in sessions. 9 instructional
sessions were conducted with Ahmet, 7 with Asli, and 8 with Cinar. From this, it can be inferred that
even though students learn a skill using the same method, individual differences also play a role in the

learning process.

The findings of the study share common results with studies investigating the effectiveness of
the Touch Math technique in teaching addition to children diagnosed with Autism Spectrum Disorder
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[ASD]. Yikmis (2016), who researched the effectiveness of the Touch Math technique in teaching
addition to children diagnosed with ASD, and Cihak and Foust (2008), Fletcher et al. (2010), who
compared the effectiveness of the Touch Math technique and the number line technique in teaching
addition to children diagnosed with ASD, have concluded that the Touch Math technique is effective in
teaching addition. The findings of this study are consistent with previous research and support this
study. There are also differences between previous research and this study. Unlike previous studies, in
this study, the Touch Math technique was presented on a tablet. In this respect, it is believed to
contribute to the literature and serve as an example for future studies.

The second finding of the study is whether the students can maintain the basic addition skill they
have acquired. Looking at the findings, it is observed that all children with ASD can maintain the basic
addition skill they have acquired even after the first, second, and third weeks following the completion
of the application. When the follow-up findings are examined, it is seen that the correct response
percentage for the basic addition skill in the follow-up sessions conducted at the end of the first, second,
and third weeks for all three students is 100%. Accordingly, it is consistent with previous studies that
investigated the permanence of the Touch Math technique (Badir, 2014; Calik 2008; Elicin et al., 2013;
Simon & Hanrahan, 2004).

The third finding of the study is whether the students can generalize the basic addition skill to
different people and environments. Looking at the findings, it is observed that all three participants
were able to generalize the basic addition skill they acquired to different people and environments. This
is consistent with the generalization findings of previous studies (Avant & Heller, 2011; Badir, 2014;
Can-Calik, 2008; Elicin et al., 2013; Yikmis, 2016).

The fourth and final finding of the study pertains to the social validity data based on the opinions
of students, parents, and teachers. The findings indicate that students, parents, and teachers have
expressed positive views regarding the Touch Math technique. Only one student responded with
"undecided" to the question "Do you like math class?". It is believed that this response may be due to the
student's lack of confidence in their math skills. Students, parents, and teachers have expressed the view
that the presentation of the Touch Math technique via tablet is useful, effective, generalizable, and
lasting. The social validity findings of this study are consistent with those of previous studies (Badir,
2014; Can-Calik, 2008). This research is also expected to contribute to the literature as it is the first
study that examines the opinions of students, parents, and teachers regarding the tablet presentation of
the Touch Math technique for teaching addition prodedures to children diagnosed with ASD.

The research findings highlight the effectiveness of the Touch Math technique presented via tablet in
teaching addition prodedures to children diagnosed with ASD. Despite the different presentations in
other studies, the effectiveness of the Touch Math technique in teaching addition prodedures remains
consistent. This consistency stems from the flexible nature of the Touch Math technique's presentation.
The fact that the Touch Math technique was presented via tablet for the first time to children diagnosed
with ASD will also contribute to the literature.

The findings of the study indicate that the Touch Math technique presented via tablet is effective for
students diagnosed with ASD in teaching basic addition prodedures. Additionally, the findings
demonstrate that the skills imparted to the students can be generalized to different environments and
individuals and are lasting. These findings are consistent with previous research. The implementation
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of the study using the explicit instruction method has facilitated easier learning for the students due to
the modeling and guiding stages. It is believed that the research can be further developed based on the
findings and observations obtained. Some recommendations have also been provided to shed light on
future research.

Recommendations

Suggestions for Implementation

1. Itis recommended to provide training to teachers on the planning and implementation of the
Touch Math technique.

2. The presentation of the Touch Math technique via tablet is not only recommended for addition
prodedures but also for subtraction, multiplication, and division prodedures.

Suggestions for Future Research:

1. The participants of the study consist of students diagnosed with ASD (Autism Spectrum
Disorder). In future research, it is suggested that studies be conducted on the presentation of
the touch math technique on tablets for teaching basic addition prodedures to individuals with
special needs who have other disabilities.

2. The number of participants in this study is three students. It is suggested that studies
investigating the effectiveness of the touch math technique be conducted with larger study
groups.

3. In this study, the effectiveness of presenting the touch math technique on tablets has been
researched. It is suggested that studies be conducted to compare the effectiveness of the touch
math technique's presentation on tablets with different presentations.

4. Itis suggested that the touch math technique be compared with different teaching techniques in
terms of efficiency.

5. In this study, the effectiveness of presenting the touch math technique on tablets for teaching
basic addition prodedures has been researched. It is suggested that the effectiveness of the touch
math technique for teaching more complex addition prodedures be investigated.

862



Effectiveness of presenting .... Demir, A., Talas, S., & Gokbulut, Y.

References

Acungil, A. T. (2014). Zihin yetersizligi olan égrencilere gdrsel-isitsel teknolojilerle sunulan tablet bilgisayar 6gretim
programinin etkililigi [Effectiveness of tablet computer instruction program (tacip) presented via audio-
visual technologies on teaching the use of tablet computer to students with intellectual disability]. (Tez
No.373611). [Master's Thesis, Anadolu University], National Thesis Center.

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental disorders (DSM-5). American
Psychiatric.

Avant, M. ]. T., & Heller, K. W. (2011). Examining the effectiveness of Touch Math with students with physical
disabilities. Remedial and Special Education, 32(4), 309-321.

Badir, T. (2014). Zihin engelli bireylere ¢ikarma islemi égretiminde sabit bekleme siireli 6gretimle sunulan nokta
belirleme tekniginin etkililigi [The effectiveness of the touchmath teknique presented with constant time
delay method on teaching the mentally retarded individuals subraction]. (Tez No. 357733). [Master
Thesis, Abant izzet Baysal University], National Thesis Center.

Baroody, A. ]. (1987). The development of counting strategies for single-digit addition. Journal for Research in
Mathematics Education, 18(2), 141-157.

Bosseler, A., & Massaro, D. W. (2003). Development and evaluation of a computer- animated tutor for vocabulary
and language learning in children with autism. Journal of Autism and Developmental Disorders, 33, 653~
672.

Bullock, J. K., Pierce, S., & McClelland, L. (1989). Touch Math: The touch point approach for teaching basic math
computation. Colorado Springs.

Burke, R. V., Anderson, M. N., Bowen, S. L., Howard, M. R,, & Allen, K. D. (2010). Evaluation of two instruction
methods to increase employment options for young adults with autism spectrum disorders. Research in
Developmental Disabilities, 31(6),1223-1233.

Can-Calik, N. (2008). Genel egitim siniflarinda egitim géren zihin engelli égrencilere temel toplama becerilerinin
6gretiminde nokta belirleme tekniginin etkililiginin incelenmesi [The investigation of the effectiveness of
the instruction with the touch math technique on the basic summation skills of the students with mild
mental retardation in the regular classes]. (Tez No. 232004). [Master's Thesis, Ankara University],
National Thesis Center.

Cawley, J. F. (1978). An instructional design in mathematics: Teaching the learning- disabled adolescent. Houghton
Mifflin Company.

Cihak, D. F., & Foust, J. L. (2008). Comparing number lines and touch points to teach addition facts to students with
autism. Focus on Autism and Other Developmental Disabilities, 23(3), 131-137.

Coleman-Martin, M. B., Heller, K. W,, Cihak, D. F., & Irvine, K. L. (2005). Using computer-assisted instruction and
the nonverbal reading approach to teach word identification. Focus on Autism and other developmental
disabilities, 20(2), 80-90.

Cresswell, ]. W. (2012). Educational research: Planning, conducting, and evaluating quantitative. Pearson.

Degirmenci, D. H., & Ozen, A. (2013, October 30-November 1). The effectiveness of video modeling strategy in
teaching hotel card services skills to individuals with intellectual disabilities [Conference session]. 23rd
National Special Education Congress, Abant Izzet Baysal University, Bolu.

Elicin, 0., Dagseven Emecen, D., & Yikmis, A. (2013). The effectiveness of teaching basic addition prodedures to
children with intellectual disabilities by direct instruction method using point identification technique.
Marmara University Atatiirk Faculty of Education Journal of Educational Sciences, 37(37), 118-136.

Engelhardt, C. R, Mazurek, M. 0., & Sohl, K. (2019). Media use and sleep among boys with autism spectrum
disorder, ADHD, or typical development. Pediatrics, 134(6), 1081-1088.

Fletcher, D., Boon, R. T., & Cihak, D. F. (2010). Effects of the touchmath program compared to a number line strategy
to teach addition facts to middle school students with moderate intellectual disabilities. Education and
Training in Autism and Developmental Disabilities, 45(3), 449-458.

863



Ttirk Akademik Yayinlar Dergisi (TAY Journal), 2023, 7(3), 846-872

Fletcher-Watson, S., Petrou, A., Scott-Barrett, J., Dicks, P., Graham, C., O'Hare, A.,, ... & McConachie, H. (2016). A trial
of an iPad™ intervention targeting social communication skills in children with autism. Autism, 20(7), 771-
782.

Geng, E. D,, Iss1, H. N,, & Yildiz, 0. (2017). A mobile application based on point detection technique for mathematics
teaching. Istanbul Journal of Innovation in Education, 3(1), 55-62.

Horner, R. H,, Carr, E. G, Halle, J., McGee, G. Odom, S., & Wolery, M. (2005). The use of single subject research to
identify evidence-based practise in special education. Exeptional Children, 2(71), 165-180.

Jordan, N. C., Kaplan, D., Ramineni, C., & Locuniak, M. N. (2007). Predicting first-grade math achievement from
developmental number sense trajectories. Learning Disabilities Research & Practice, 22(1), 36-46.

Kagohara, D. M., van der Meer, L., Ramdoss, S., O'Reilly, M. F., Lancioni, G. E., Davis, T. N,, ... & Sutherland, D. (2013).
Using iPods® and iPads® in teaching programs for individuals with developmental disabilities: A
systematic review. Research in Developmental Disabilities, 34(1), 147-156.

King, S. A, Lemons, C.]., & Davidson, K. A. (2016). Math interventions for students with autism spectrum disorder:
a best-evidence synthesis. Exceptional Children, 82(4), 443-462.

Koegel, L. K,, Singh, A. K., & Koegel, R. L. (2013). Improving motivation for academics in children with autism.
Journal of Autism and Developmental Disorders, 43(9), 2114-2123.

Kot, M. (2019). Zihin yetersizligi olan dgrencilere carpma ve bolme islemlerinin égretiminde nokta belirleme
tekniginin farkli sunumlarinin karsilastirilmast [Comparison of different presentations of touchmath
technique in the teaching of multiplication and division processes for intellectual disability]. (Tez No.
597428). [Master Thesis, Bolu Abant izzet Baysal University], National Thesis Center.

Kramer, T., & Krug, D. A. (1973). A Rationale and Procedure for Teaching Addition. Education and Training of the
Mentally Retarded, 8(3), 140-5.

Kurt, 0. (2012). Sosyal gecerlik [Social validity]. In E. Tekin-iftar (Ed.), EGitim ve davranis bilimlerinde tek-denekli
arastirmalar [Single-subject research in education and behavioral sciences]. (pp. 375-402). Turkish
Psychologists Association.

Littlefield, L. (2003). A comparison of two methods of addition instruction, touchpoints and manipulatives, with
first grade students with learning disabilities in a resource classroom to determine efficiency and
effectiveness. [Unpublished doctoral dissertation]. University of Kentucky.

Lorah, E. R, Tincani, M., Dodge, ]., Gilroy, S., Hickey, A., & Hantula, D. (2015). Evaluating picture exchange and the
iPad™ as a speech generating device to teach communication to young children with autism. Journal of
Developmental and Physical Disabilities, 27(6), 881-896.

Lord, C., Elsabbagh, M., Baird, G., & Veenstra-Vanderweele, ]J. (2018). Autism spectrum disorder. The Lancet,
392(10146), 508-520.

Massaro, D. W., & Bosseler, A. (2006). Read my lips: The importance of the face in a computer-animated tutor for
vocabulary learning by children with autism. Autism, 10(5), 495-510.

Ministry of National Education [MoNE] (2008). Ozel egitim ve rehabilitasyon merkezi zihinsel engelli bireyler destek
egitim programi [Special education and rehabilitation center mentally disabled individuals support
education program]. Ankara. Access of date: 23.04.2023

Minshew, N. |, Goldstein, G., Taylor, H. G., & Siegel, D. ]. (1994) Academic achievement in high functioning autistic
individuals. Journal of Clinical and Experimental Neuropsychology, 16(2), 261-270.

Murdock, L. C., Ganz, ., & Crittendon, ]. (2013). Use of an iPad play story to increase play dialogue of preschoolers
with autism spectrum disorders. Journal of autism and developmental disorders, 43, 2174-2189.

Newman, T. M. (1994). The effectiveness of a multisensory approach for teaching addition to children vvith Down
syndrome. [Unpublised master thesis]. McGill University.

Nuhoglu, H., & Elicin, 0. (2013). The use of pointing technique (Touch Math) in teaching mathematics skills. Ankara
University Faculty of Educational Sciences Journal of Special Education, 14(01), 021-036.

864



Effectiveness of presenting .... Demir, A., Talas, S., & Gokbulut, Y.

Onciil, N., & Yiicesoy Ozkan, S. (2010). Teaching the daily living skills to adults with moderate and severe
intellectual disabilities using video modeling. Anadolu University Journal of Social Sciences, 10(3), 143-
156.

Ozkan, Y. S. (2013, October 30-November 1). Comparison of teaching video models in which peers and individuals
themselves are models in teaching first aid skills to children with intellectual disabilities. [Conference
session]. 23rd National Special Education Congress, Abant Izzet Baysal University, Bolu.

Oztiirk, H. Z. (2016). Tablet bilgisayar tizerinde es zamanli ipucuyla sunulan Nokta Belirleme Tekniginin rakam-
nesne eslemesi 6gretiminde etkililigi [The effectiveness of touch math to teach number-object matching via
simultaneous prompting on a tablet computer]. (Tez No. 418154). [Master Thesis, Bolu Abant izzet Baysal
University], National Thesis Center.

Parsons, S., & Cobb, S. (2014). State-of-the-art of virtual reality technologies for children on the autism spectrum.
European Journal of Special Needs Education, 29(3), 355-366

Pupo, M. (1994). Teaching intellectually disabled students addition through a multisensory approach.
[Unpublished master thesis]. McGill University.

Robertson, A. E.,, & Ne'eman, A. D. (2012). Autistic acceptance, the college campus, and technology: Growth of
neurodiversity in society and academia. Disability Studies Quarterly, 32(4).

Sani-Bozkurt, S. (2012). Otizmli ¢cocuklara rol oyun becerilerinin égretiminde akran ve yetiskin modelin kullanildigi
video modelin etkililigi ve verimliligi [The effectiveness and efficiency of video modeling where peer and
adult model used in teaching role playing skills to children with autism]. (Tez No. 298168). [Master's
Thesis, Anadolu University], National Thesis Center.

Schlosser, R. W.,, Wendt, 0., Angermeier, K., & Shetty, M. (2014). Searching for evidence in augmentative and
alternative communication: Navigating a scattered literature. Augmentative and Alternative
Communication, 20(4), 233-255.

Simon, R, & Hanrahan, J. (2004). An evaluation of the Touch Math method for teaching addition to students with
learning disabilities in mathematics, European Journal of Special Needs Education, 19(2), 191-209.
https://doi.org/10.1080/08856250410001678487

Sneider, C., & Beals, K. (2006). Scaffolding the writing of students with disabilities through procedural facilitation:
Using an Internet-based technology to improve performance. Learning Disability Quarterly, 29(1), 9-29.

Tekin-iftar, E. (2012). Coklu yoklama modelleri [Multiple porobe models]. In E. Tekin-iftar (Ed.), Egitim ve davranis
bilimlerinde tek-denekli arastirmalar [Single-subject research in education and behavioral sciences] (pp.
217-243-402). Nobel.

Tekin-iftar, E., & Kircaali-iftar, G. (2004). Ozel ejitimde yanlissiz 6gretim yontemleri [Errorless teaching methods
in special education]. Nobel.

Velasco, V. (2009). Effectiveness of touch math in teaching addition to kindergarten students (Publication No.
1472250). [Doctoral dissertation, California State University]. ProQuest Dissertations & Theses Global.

Whyte, E. M., Smyth, ]. M., & Scherf, K. S. (2018). Designing serious game interventions for individuals with autism.
Journal of Autism and Developmental Disorders, 48(12), 2714-2730.

Williams, K. F. (2013). The use of video prompting via an iPad® and a system of least-to-most prompting to teach
individuals with moderate intellectual disabilities the vocational task of rolling silverware (Publication No.
3604848). [Doctoral dissertation, Liberty University]. ProQuest Dissertations & Theses Global.

Yikmis, A. (2016). Effectiveness of the touch math technique in teaching basic addition to children with Autism.
Educational Sciences: Theory & Practice, 16(3), 1005-1025.

865


https://doi.org/10.1080/08856250410001678487

Ttirk Akademik Yayinlar Dergisi (TAY Journal), 2023, 7(3), 846-872

BIOGRAPHICAL NOTES
Contribution Rate of Researchers
Author 1: 40%
Author 2: 30%
Author 3: 30%
Conflict Statement

There is no material or individual organic connection with the people or institutions involved in
the research and there is no conflict of interest in the research.

866



Effectiveness of presenting .... Demir, A., Talas, S., & Gokbulut, Y.

Genisletilmis Tiirkce Ozet

http://www.tayjournal.com

https://dergipark.org.tr/tr/pub/tayjournal

Otizm Spektrum Bozuklugu Bulunan Cocuklara Basit Toplama
islemi Ogretiminde Nokta Belirleme Tekniginin Tablet ile
Sunumunun EtKililigi

Giris

Otizm spektrum bozuklugu [0SB], yaygin olarak goriilen gelisimsel bozukluklar arasinda yer
alir. OSB, Kisiler arasi iletisim ve etkilesimde zorluklar, tekrarlayici davranislar ve sinirh ilgi alanlari ile
karakterizedir (American Psychiatric Association [APA], 2013). Bu bireyler, dil veya sembolik oyun
becerilerinde 3 yasindan dnce gecikme veya atipik bir fonksiyonellik gosterebilirler. Ayrica, giinliik
yasam becerileri ve akademik yeteneklerde eksiklikler yasayabilirler. OSB tanili bireylerde siklikla

sensoriyel duyarhliklar gozlemlenir; bu, 1518a veya sese asir1 duyarlilik seklinde belirebilir (Lord et al.,
2018; Rogers & Ozonoff, 2005).

Giinliik yasamda bagimsizlik icin matematik becerileri biiyiik 6nem tasir. Sayma, sayilar, para
kullanimi, alisveris, zaman kavrami, sekiller ve problem ¢6zme gibi matematik becerileri, gelisimsel
yetersizligi olan bireyler icin hayati 6neme sahiptir (Millf Egitim Bakanligi [MEB], 2008). Bu nedenle,
0SB tanisi almis bireylerin giinliik yasamda bagimsiz olabilmeleri i¢in bu becerilerin kazandirilmasi
esastir.

OSB tanili dgrencilere matematik becerileri kazandirmak icin uygulanan yontemlerin, bu
becerilerin daha etkili ve kalic1 6grenilmesine yardimci olabilecegi belirtilmistir (King vd., 2016). Nokta
belirleme teknigi, bu yontemlerden biridir ve zihinsel yetersizligi olan 6grencilere toplama islemi
Ogretimi icin Kramer ve Krug (1973) tarafindan gelistirilmistir. Bu teknik daha sonra dort islem
becerisinin 6gretimi icin genisletilmistir (Bullock vd., 1989). Teknik, cok duyulu bir yaklasim sunar ve
ogrencilere rakamlar1 hem gorsel hem de dokunsal olarak 6gretir (Nuhoglu & Elicin, 2013; Vinson,
2004). Teknolojik araglarin, dzellikle tabletlerin, OSB tanili bireylerin akademik beceri kazaniminda
etkili oldugu gézlemlenmistir (Acungil, 2014; Bosseler & Massaro, 2003; Eli¢in, 2015; Oztiirk, 2016).
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Teknolojik araglar, 6zellikle tabletler, otizm spektrum bozuklugu [OSB] olan bireyler icin egitim
ve iletisimde devrim yaratmistir. Tabletler, dokunmatik ekranlariyla bireylerin kendilerini ifade
etmelerine yardimci olurken, OSB icin 6zel uygulamalar kisisellestirilmis 6grenme deneyimleri sunar
(Schlosser vd., 2014; Fletcher-Watson vd., 2016). Sanal gerceklik ve dijital oyunlar, sosyal becerilerin
gelistirilmesi ve bilissel-motor becerilerin artirilmasinda faydalidir (Parsons & Cobb, 2014; Whyte vd.,
2018). Ancak, tabletlerin asir1 kullanimi, sosyal etkilesim azalmasi ve takintili davranislarda artis gibi
olumsuz sonuclara yol agabilir (Pavlopoulou & Dimitriou, 2020; Lorah vd., 2015). Ayrica, ekran
stresinin uyku diizenini bozabilecegi ve bazi bireyler icin duyusal yliklenmeye neden olabilecegi
belirtilmistir (Engelhardt vd., 2019; Robertson & Ne'eman, 2012). Bu nedenle, tablet kullanimi1 dikkatli
bir sekilde planlanmaldir.

Yontem

Bu arastirmada, tek denekli arastirma yontemlerinden biri olan katilimcilar arasi ¢oklu yoklama
modeli tercih edilmistir. Tek denekli arastirma, belirli bir zaman diliminde, bagimsiz ve bagimh
degiskenler arasindaki iliskiyi tek bir katilimci iizerinde inceleyen deneysel bir yaklasimdir (Horner vd.,
2005). Katilimcilar arasi ¢oklu yoklama modeli ise, bagimsiz degiskenin etkisinin en az ti¢ farkli katilimci
tizerinde degerlendirildigi bir modeldir ve bu modelle en az ti¢ denege belirli bir beceri veya bilginin
kazandirilmasi hedeflenir. Secilen katilimcilar, arastirilan bagimsiz degiskenin potansiyel etkisinden
bagimsiz olmalidir (Tekin-iftar, 2012). Bu ¢alismada, OSB tanili ii¢ denege tablet kullanilarak sunulan
nokta belirleme teknigi ile basit toplama islemi 6gretiminin etkililigi ele alinmistir. Coklu yoklama
modeli, farkli bireyler iizerinde gerceklestirilen 6gretimin etkililigini degerlendirir ve bu, sonuclarin
farkli bireyler icin de gecerli olup olmadigini belirlemeye yardimci olur. Bu modelin bagarili bir sekilde
uygulanabilmesi icin, katilimcilarin 6n kosul becerilere sahip olmasi, durumlarin birbirinden bagimsiz
ve islevsel olarak benzer olmasi gerekmektedir (Tekin-Iftar, 2012).

Bagiml Degisken

Bagimh degisken, bagimsiz degisken tarafindan etkilenen 6zellik ya da niteliktir (Cresswell,
2012, s. 115). Bu arastirmanin bagimli degiskeni, arastirmaya katilan OSB tanis1 almis bireylerin, temel
toplama islemi becerisini gerceklestirme diizeyleridir.

Bagimsiz Degisken

Bu arastirmanin bagimsiz degiskeni, OSB tanis1 almis olan ¢ocuklara basit toplama isleminin
O0gretiminde nokta belirleme tekniginin tablet ile sunumunun yapildigi 6gretimdir. Genellikle
"TouchPoint Math" olarak adlandirilan Touch Math, 6zellikle 6grenme giicliigli ve zihinsel yetersizliik
ceken 6grencilerin dokunsal ve kinestetik stratejiler yoluyla temel aritmetik becerileri kavramalarina
yardimci olmak i¢in tasarlanmis bir 6gretim yaklagimidir.

Ortam

Arastirman Tokat il merkezinde bulunan Ath Karincalar Ozel Egitim ve Rehabilitasyon
Merkezinde gerceklestirilmistir. Uygulamalar kurum igerisinde bulunan bireysel egitim odasinda
gerceklestirilmistir. Oda 12m2 biiytkliigiindedir. Odada 1 adet kitaplik, 1 adet dolap, 1 adet masa ve 3
adet sandalye, 1 adet kii¢iik masa ve 2 adet kii¢lik sandalye, 1 adet yazi tahtas1 ve 1 adet kamera
bulunmaktadir.
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Arag-Gerecler

Arastirmada materyal olarak tablet ve veri toplamak amaciyla kamera ve fotograf makinesi,
O0gretim oturumlar uygulama gilivenirligi veri toplama formu, toplu -giinliik yoklama ve izleme
oturumlar1 uygulama giivenirligi veri toplama formu, genelleme oturumlari uygulama giivenirligi veri
toplama formu, giinliik yoklama, toplu yoklama, izlenme ve genelleme oturumlari veri toplama formu
kullanilmistir. Ayni zamanda peKkistireg icin de 6dil kutusu kullanilmistir.

Katilimcilar

Arastirmay1 gerceklestiren uygulayici Tokat Gaziosmanpasa Universitesi Sinif Ogretmenligi
mezunudur. Arastirma Tokat Ozel Ath Karincalar Ozel Egitim ve Rehabilitasyon Merkezi’'nde
gerceklestirilmistir. Arastirmaya baslamadan 6nce 6grencilerin ailelerine yapilacak ¢alisma ile ilgili
ayrintili bilgi verilmistir. Velilerine, veli onay formu imzalatilmistir Arastirmaya; biri pilot uygulama,
ici deney siirecinde olmak iizere 4 katilimci dahil edilmistir

Pilot Uygulama

Bu arastirmanin uygulanma siirecinde karsilasilabilecek engellerin uygulamaya baslamadan
once belirlenebilmesi, diizeltilebilmesi amaciyla, aragtirmanin uygulama siirecine baslanmadan pilot
¢alisma oturumu gergeklestirilmistir.

Yoklama Oturumlari

Toplu yoklama oturumlari, ilk 6grencide tist iste 3 oturumun verileri kararli olana degin devam
ettirilmistir. Kararlh verirlerin elde edilmesiyle birlikte ilk 6grenciyle 6gretim oturumuna baslanilmistir.
ilk 6grenci 6gretim oturumlarinda belirlenen 6lgiitii karsiladiginda tiim katiimcilarla birlikte tekrar
toplu yoklama oturumu gerceklestirilmistir. Giinliik yoklama oturumlari, 6gretim oturumu siirecinde
katilimcilarin istendik beceriye yonelik performansini tespit etmek icin yapilmistir.

Ogretim Oturumlari

Baslama diizeyi performans belirlemek icin gerceklestirilen yoklama oturumunda kararlh
verilerin elde edilmesinden sonra, nokta belirleme tekniginin tablet sunumu ile gergeklestirilen basit
toplama islemi 6gretimi oturumlarina baslanmistir. Ogretim oturumlar Tokat Ozel Ath Karincalar Ozel
Egitim ve Rehabilitasyon Merkezi'nde gerceklestirilmistir. Nokta belirleme tekniginin tablet ile sunumu
acik anlatim yontemi ile uygulanmistir. Buna bagh olarak 6gretim siireci model olma, rehber olma ve
bagimsiz uygulama asamasi olmaz lizere 3 asamadan olusmaktadir.

izleme ve Genelleme

Tablet ile sunulan nokta belirleme teknigi ile basit toplama islemi 6gretiminde katilimcilar
bagimsiz bir sekilde basit toplama islemi becerisini gerceklestirebildiklerinde kaliciligini tespit etmek
amaciyla izleme oturumlar gerceklestirilmistir. izleme oturumu 6grenme gerceklestikten birinci, ikinci
ve Ug¢lincl hafta sonunda gerceklestirilmistir. Baslama diizeyi yoklama oturumunda oldugu gibi izleme
oturumu da katilimcilarin hedeflenen beceriyi gerceklestirme performanslarini tespit etmek icin
uygulanmistur.
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Gitvenirlik

Arastirmada gozlemciler arasi giivenirlik verileri ve uygulama giivenirligi toplanmistir.
Arastirmanin giivenirlik verileri lisansiistli egitimi tamamlamis olan bir 6zel egitim uzmani ve baska bir
alanda lisanstistii egitimini tamamlamis bir kisi tarafindan toplanmistir.

Sosyal Gecerlik

Bagiml ve bagimsiz degiskenlerin sosyal yonden gerekliligini tespit etmek icin katilimcilarin
yakinlarinin bagimli ve bagimsiz degiskenlere yonelik degerlendirmeleri i¢in toplanan veridir (Kurt,
2012, ss. 375-376). Sosyal gecerlik verilerinin toplanabilmesi i¢in 6grenci sosyal gecerlik veri toplama
formu, veli sosyal gecerlik veri toplama formu ve 68retmen sosyal gecerlik veri toplama formu olmak
lizere 3 adet form olusturulmustur.

Bulgular

Ahmet’e ait bulgular bakildiginda, baslama diizeyini belirlemek icin gerceklestirilen toplu
yoklama oturumunda elde edilen verilere gore dogru tepki yiizdesinin %0 oldugu goériilmektedir.
Ogretimin baslamasindan sonra gerceklestirilen dokuz toplu yoklama oturumu sonundan Ahmet’in
basit toplama isleminde %100 dogru tepki verdigi goriilmiistiir. Bu verilere bakilarak toplama islemi
o0gretiminde nokta belirleme tekniginin tablet ile sunumunun Ahmet tzerinde etkili oldugu
goriilmiistir. Asli’ya ait bulgular incelendiginde, baslama diizeyini belirlemek i¢in gerceklestirilen toplu
yoklama oturumunda elde edilen verilere gore dogru tepki yiizdesinin %0 oldugu goriilmektedir.
Baslama diizeyini belirlemek icin 6nceden hazirlanan 10 basit toplama isleminde dogru cevap sayisi
0’dir. Ogretim oturumlar: sonrasinda gerceklestirilen 6 toplu yoklama oturumlarinda da Asl’'nin basit
toplama isleminde %100 dogru tepki verdigi goriilmustiir. Bu verilere bakilarak toplama islemi
o0gretiminde nokta belirleme tekniginin tablet ile sunumunun Asl tlizerinde etkili oldugu gorilmiustir.
Cinar’a ait veriler incelendiginde, baslama diizeyini belirlemek icin gerceklestirilen toplu yoklama
oturumunda elde edilen verilere gore dogru tepki ylizdesinin % 0 oldugu goriilmektedir. Cinar’in basit
toplama isleminde %100 dogru tepki verdigi gorilmustiir. Bu verilere bakilarak toplama islemi
ogretiminde nokta belirleme tekniginin tablet ile sunumunun Cinar iizerinde etkili oldugu gortilmiistiir.

Ahmet, Ash ve Cinar'in gerceklestirilen izleme oturumlarinda basit toplama islemine yonelik
dogru cevap ytizdesinin %100 oldugu, verilere bakildiginda a¢ik anlatim yontemiyle uygulanan nokta
belirleme tekniginin tablet ile sunumunun basit toplama islemi 6gretimi tamamlandiktan 7, 14 ve 21
giin sonra da katilmcilarin dogru cevap yiizdelerinin %100 oldugu goriilmektedir.

Ahmet, Ash ve Cinar’in 6n test oturumunda dogru tepki ytizdeleri %0 iken son test oturumunda
dogru tepki ytizdelerinin %100 oldugu goriilmektedir. Bu bulgulara bakildiginda Ahmet, Asli ve Cinar’in
dogru tepki yiizdelerinin %100 olmasi, OSB tanisi almis olan ¢ocuklara toplama islemi 6gretiminde
nokta belirleme tekniginin tablet ile sunumunun, kazanilan becerinin farkli ortam ve farklh kisilere
genellenmesinde etkili oldugunu gostermektedir.

Katilimcilara uygulanan sosyal gecerlilik formundan elde edilen bilgiler dogrultusunda, tim
katilimcilarin toplama isleminin yasamlarinda o6nemli oldugunu, nokta belirleme tekniginin
ogretiminde kullanilmasindan honut olduklarini ve bu sayede toplama islemini 6grenebildiklerini ifade
etmislerdir.
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Ebeveynlerin tamami; toplama isleminin yasam boyu gerekli ve 6nemli bir beceri oldugunu,
yapilan 6gretim ile birlikte cocuklarinin toplama islemi yapma becerisinde gelisme oldugunu ve bu
nedenle nokta belirme tekniginin faydali ve etkili oldugunu ifade etmislerdir.

Ogretmenler tamami ise 6gretim siirecinde 6grencilerin toplama islemi yaoma becerilerinde
olumlu yonde farklilik oldugunu, tablet ile yapilan sunumlarin 6grenci motivasyonunu artirmada etkili
oldugunu, bu yontemi farkli 6grenciler icinde kullanicakalrini ve tablet lizerinden sunulan nokta
belirleme teknigini diger meslektaslarina énereceklerini ifade etmislerdir.

Tartisma ve Sonug

Arastirma sonugclari, OSB tanili ¢ocuklara tablet ile sunulan nokta belirleme teknigiyle toplama
islemi Ogretiminin etkili oldugunu gostermektedir. Bu teknik, 6grencilere kazandirilan beceriyi
strdiirebilmeleri ve farkli ortamlara genelleyebilmeleri icin faydalidir. Ancak, tabletlerin OSB tanili
bireylerde asir1 uyarilmaya yol acabilecegi ve tekrarlayici davranislar: tesvik edebilecegi belirtilmistir
(Kuznekoff vd., 2015; Boucenna vd., 2014). Yine de tabletlerle yapilan egitimin bir¢ok olumlu yonii
vardir ve nokta belirleme teknigi, dokunsal bir yaklasim sunarak 6grenmeyi destekler (Anderson vd,,
2017). Arastirma bulgulari, alan yazininda da desteklenen nokta belirleme tekniginin etkililigini teyit
etmektedir (Badir, 2014; Velasco, 2009; Yikmis, 2016). OSB tanili ¢cocuklara tablet ile sunulan nokta
belirleme teknigiyle toplama islemi 6gretimi etkilidir. Ancak, 68renciler arasinda 6grenme siirecinde
bireysel farkliliklar gozlemlenmistir. Ornegin, Ahmet icin 9, Ash icin 7 ve Cinar i¢in 8 6gretim oturumu
gerceklestirilmistir. Bu calismanin bulgulari, Yikmis (2016), Cihak ve Foust (2008) ve Fletcher ve
digerleri (2010) gibi dnceki ¢alismalarla tutarhdir. Ancak bu ¢alisma, nokta belirleme teknigini tablet
lizerinden sunarak alan yazinina yeni bir katki saglamaktadir.

Arastirmada, OSB tanili cocuklarin tablet ile sunulan nokta belirleme teknigiyle toplama islemi
becerisini stirdiirebildikleri, bu beceriyi farkli ortamlara ve kisilere genelleyebildikleri ve teknik
hakkinda olumlu gériislere sahip olduklar: tespit edilmistir. Ogrencilerin, velilerin ve 6gretmenlerin bu
teknigi etkili buldugu gériilmiistiir. Ogrencilerin %100 bagariyla toplama islemi becerisini
stirdiirdiikleri belirlenmistir (Badir, 2014; Calik 2008; Elicin ve digerleri, 2013). Genelleme yetenegi,
onceki caligmalarla tutarlidir (Avant & Heller, 2011; Yikmus, 2016). Ogrenci, veli ve 6gretmen goriisleri
de teknik hakkinda olumlu bulgular sunmaktadir (Badir, 2014; Can-Calik, 2008). Bu calisma, teknik
hakkinda 6grenci, veli ve 68retmen gorislerini inceleyen ilk arastirma olup, alan yazinina katki
saglamaktadir.

Oneriler

Uygulama Onerileri

1. Ogretmenlere nokta belirleme tekniginin planlanmasi ve uygulanmasi konusunda egitim
verilmesi onerilmektedir.

2. Nokta belirleme tekniginin tablet tizerinden sunulmasi sadece toplama islemleri icin degil ayni

zamanda ¢ikarma, carpma ve bolme islemleri icin de 6nerilmektedir.

Gelecekteki Arastirmalara Yonelik Oneriler:

1. Arastirmanin katilimcilar1 OSB (Otizm Spektrum Bozuklugu) tanisi alan 6grencilerden
olusmaktadir. Gelecekte yapilacak arastirmalarda, 6zel gereksinimli ve diger engelleri olan bireylere
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temel toplama islemlerinin 6gretilmesi amaciyla nokta belirleme tekniginin tabletlerde sunulmasina
yonelik calismalarin yapilmasi 6nerilmektedir.

2. Bu calismanin katilimci sayisi ti¢ 68rencidir. Nokta belirleme tekniginin etkililigini arastiran
calismalarin daha genis calisma gruplari ile yapilmasi 6nerilmektedir.

3. Bu calismada nokta belirleme tekniginin tabletlerde sunulmasinin etkililigi arastirilmistir.
Nokta belirleme tekniginin tabletlerde sunumunun etkililigini farkli sunumlarla karsilastiracak
calismalarin yapilmasi 6nerilmektedir.

4. Nokta belirleme tekniginin verimlilik acisindan farkl 6gretim teknikleriyle karsilastirilmasi
Onerilmektedir.

5. Bu ¢alismada, temel toplama islemlerinin 6gretiminde nokta belirleme tekniginin tabletlerde
sunulmasinin etkililigi arastirilmistir. Daha karmasik toplama islemlerinin 6gretilmesinde nokta
belirleme tekniginin etkililiginin arastirilmasi 6nerilmektedir.
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