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Abstract
today inclusive education is a major positive trend in education. Developing learning opportunities for children with special
needs allows to increase the efficiency of the system of education in general and corresponds with the idea of availability of
education. This research utilized a survey using single subjects which was administered to find out the effects of new technologies,
particularly, iPads and tablets in an autism class-wide intervention to raise the degree of class activity completion as well as
elementary numeracy skills for seven learners with autism spectrum disorders (ASD). The study used the traditional classroom
approaches for its baseline while elementary numeracy apps on smart tablets and iPads were used for intervention. After math
prompts, the researcher recorded the results for four sessions. The study findings concluded that new technologies present
an effective tool for instruction among ASD learners. The results obtained during the study demonstrate a promising trend in
improving the learning skilss of the children with specila needs through technology-enhanced learning tools.
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INTRODUCTION
Jones in 2006 presented the literature related to good
practices in educating autistic children in which he
identified a dual emphasis1. Firstly, literature emphasized
the need to help such children with the development of
skills as well as strategies for understanding situations
and communicating needs. Secondly, it focuses on
environmental adaption skill that could allow children to
effectively function and learn. Moreover, Guldberg added,
it was critical to have a good understanding of autism prior
to the implementation of evidence informed approaches
to learning or managing behavior2. Similarly, Jordan has
also supported the Guldberg and Jones’s idea noting that
when teachers understand autism, they are in a position to
correctly identify the learning needs of an individual pupil
and thus formulate strategies to help students to meet the
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learning outcomes for these strategies, which will lead to
the developing personalized learning strategy for these
learners3. In a related study, Norwich and Lewis point out
that the practitioner’s knowledge is valuable in its own right
in the sense that it underpins the learner’s development.
Research has established that autism features a particular
set of cognitive strengths as well as weaknesses whereby
it is also characterized by related behaviors among other
traits4,5,6. As the foregoing discussion illustrates, the most
emphasized aspect in the education of autistic children
is practitioner’s understanding of the condition which
is deemed as an ideal backdrop against which educators
develop good practices. The research work has raised
an interesting question of how modern technological
innovations can also be incorporated as tools for enhancing
autistic children’s educational attainment and general
development.

TECHNOLOGY AND AUTISM
Cafiero writes that there is an emerging body of studies
to support the idea of using technological tools in
helping autistic children and individuals to meet the
challenges associated with this condition, including; social,
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communication, and motivational challenges7,8. Moreover,
some other research has also established that numerous
challenges that autistic children face are also increasingly
addressed using technology and smart devises9,10,11,12.
Cafiero also notes that technology advancements improve
the accessibility to various tools and techniques for
supporting education strategies. These strategies are then
used for training families and practitioners of individuals
with autism spectrum disorders (ASD)7.

can be used as a buffer or bridge between communication
partners for individuals with ASD25. Although, in practice,
these learning features are usually framed as distinct
elements, they are constituent elements of one another.
For instance, experiencing difficulties in processing multiple
skills, particularly, spontaneous and functional conversation
is a core element of learning for autistic children. Moreover,
it remains critical that educators provide communication
supports as soon as a child is diagnosed with ASD26,27,28.

LITERATURE REVIEW

EXPERIMENT DESIGN

According to Cafiero, autistic children and individuals with
autism in general are usually strong when it comes to visual
processing that supports technology incorporation. Other
learning features as Cafiero continues to explain of children
with autism/ASD including interest in inanimate objects
and sameness are also inclined towards technological
application. The author continues to observe that autistic
children experience difficulties that can be addressed by
technology. There are several features specific to autism
that technology can be addressed. Al-Jumeily and his
colleagues have developed an Open Learning system for
special needs education. The experiment has shown that
users of this system benefited from the novel presentation
of keywords and associated context through the use of
animations and adequate activities60.

The research design opted in the current study was a field
survey – cross sectional field survey. Generally, field surveys
are non-experimental in nature whereby the researcher does
not manipulate or control for independent variables29. On
the contrary, this research measured variables and tested
their effects with statistical methods. Because the design
was a cross sectional field survey, the research measured
dependent and independent variables with the use of a
survey questionnaire. The research design was favored
because of its external validity owing to the fact that the
researcher collected data from field settings. Moreover,
this research design is also known for its ability to capture
as well as control of a large number of variables. This
was significant where there are numerous technological
applications that can be deployed in helping autistic
children with the challenges that they continuously face.
Lastly, this research design is ideal because of its ability
to analyze a phenomenon from multiple points of view
or using different theories30. However, the approach is
deficient because of its non-temporal nature which means
that it lacks internal validity, an aspect that draws from
the fact that the researcher cannot easily make inferences.
Additionally, surveys may also be subject to the bias of

Communication Difficulties

McGee and Lord contend that communication is among
the primary skills that define an individual’s quality of life
and is increasingly lacking among autistic children13. The
authors contend that technology can go a long way towards
resolving the problems that children with autism experience
with tools for reading, speaking, writing, in addition to
other derived augmented speech support systems14,15,16,17.
Difficulty with Complex Cues

According to Cafiero, autistic children usually experience
difficulties with global sensory processing. They also have
difficulty with the translation into localized and fragmented
stimuli processing within their context18. The processing
challenges that children with autism usually experience have
to do with understanding of complex multiple cues19,20,21,22,23.
Significant to note is the fact that technology offers great
opportunities and a range of applications for educators
and practitioners of children with autism whereby it avails
a range of symbols that signify various cues.
The Associated Difficulty of Social Learning

According to Sula and Spaho, learners have difficulties in the
process of relating with others and the environment around
them24. Technology avails a number of applications that

Study Population

The research study included 7 children (5 male and 2 female)
that had a primary ASD diagnosis and were aged between
10 and 13 years. All the students were diagnosed with the
condition at an early age by an independent agency whereby
they exhibited moderate to severe delays in development.
The delays cut across social, communication, as well as
behavioral developmental delays. The students were referred
by their local school system to special education schools so
that they could benefit from structured education programs.
The classrooms in the study served students with a severe
end of the autism spectrum whereby they increasingly
struggled with behavioral challenges (Table 1).
The researcher derived the demographic questionnaire
concerning the participant’s age, gender as well as grade
level and ethnicity from the school records.
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Table 1: Children’s demographic questionnaire
Student

Gender

Age

Nationality

The grade level

1
2
3
4
5
6
7

Male
Male
Female
Male
Male
Female
Male

13
12
11
12
11
11
11

UAE
UAE
UAE
UAE
Italian Asian
Brazil Spain
India

7
6
4
6
5
5
4

Fidelity Intervention

ACCESS TO TECHNOLOGY
This research came up with three surveys to ascertain the
degree to which students accessed and used technology.
The student’s parents were requested to complete two
surveys relating to their children’s use of technology and
accessibility, while at home. Teachers also completed 2
other questionnaires that measured the use of technology
at school including a professional and personal degree of
access to technology. The remaining surveys measured
the degree of accessibility and usage of technology in the
classroom while at school.
Arithmetic and Achievement of Numeracy

To measure the level of math skills among autistic children,
the study identified a number of items from the Learning
and Achievement Survey – Three (LAP-3)31,32,33,34,35,36. The
LAP three test is sited by numerous studies as an ideal
criterion referenced assessment tool with the ability to
provide a systematic method for educators to observe
and assess autistic children’s skill development during 3672 months.
Level of Teacher Prompts

The study employed a six-level hierarchy of teacher
prompting in order to enable systematic student assistance
during the learning process. Additionally, the derived
hierarchy also enabled the researcher to measure the degree
of teachers’ prompts that they provided to learners in the
course of a math class. The levels were ideally classified
as follows:
5- Active non compliance
4 – Passive noncompliance
3 – Maximal Prompts
2 – Moderate prompts
1 – Minimal prompts
0 – independent
Non-Compliance Behaviors

The researcher derived a form in which they recorded
data detailing whether incomplete student tasks were an
attribute of their passive non-compliant behaviors for
instance, looking away or resting their heads on desks and
refusing to corporate, or alternatively, were as a result of
119

active non-compliant such as aggression or throwing away
learning material.
In relation to fidelity intervention, the study measured
whether results using a 5-item checklist which was
completed by special educators and teachers. The items
were derived in relation to the efficacy of treatment. The
process involved the following sequence of events:
1. Providing students with an iPad or a tablet
2. Launching the application of the tablet or iPad
3. Selecting the particular math skill to be taught
4. Keeping up or monitoring the learner’s level of
completion
To ascertain fidelity, the researcher divided the sum of
steps checked by total registered steps and multiplying the
result by a hundred.
Social Validity

For social validity, the researcher developed a seven item
questionnaire that the special teachers completed at the
end of the study. The survey was derived with the aim
of assessing the degree of acceptability of the proposed
intervention as well as its effectiveness. Six of the items
in the checklist employed a Likert Scale, for instance,
majority of teachers concluded the intervention approach
to be appropriate among autistic students in relation to
math computations. The teachers indicated the level of
agreement with a derived statement on a scale of 1-5
with 5 indicating strongly agree while 1 denoted strongly
disagree.

RESULTS OF THE EXPERIMENT
The researcher reported mixed findings whereby an analysis
of the autistic learner’s number of completed tasks on the
presented assessment probes between intervention and
baseline phases reported no increase. The percentage of
students that completed math activities was reported at
11.1% at the base line and only rose to 14.1% in the course
of the intervention. In relation to LAP 3 tests, there was
no increase in learner performance for both LAP-3 pre
and posttests. The mean was 8.71 while the computed
standard deviation was estimated at 7.93 for the pre-test
while the post-test reported a mean and standard deviation
as 8.14 and 9.53 respectively. The Figure 1 below presents
individual LAP-3 scores (Table 2).
The results from the visual analysis point to the fact
that using the technology of the iPad intervention had
positive effects among children with autism. Such was
the case that the inter-scorer agreement was estimated
at 98 percent with most teachers agreeing. Primarily,
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the level of teacher prompts dropped in the course of
the intervention reporting a mean drop of 0.75, and a
standard deviation of 0.65 – they reverted to the baseline
level when the researcher removed the intervention
(iPad and smart tablets) with a reported mean rising to
1.97 while standard deviation was estimated at 0.58. At a
class level the degree of teacher prompts were estimated
at 88.9 percent at baseline, dropping to 85.9 percent
in the course of the intervention. The rise in student
performance difference score of 100 percent denotes
that all scores at class-wide level dropped below baseline
scores (Tables 3 and 4).

Figure 1: Individual LAP-3 Scores

Pre‑test score

Post‑test score

2
3
22
17
9
5
5

4
4.5
29
7
1
8
5

1
2
3
4
5
6
7

Table 3: Teacher prompt levels class wide within
phase means and standard deviations
Baseline
1.92 (0.52)

The study primarily explores how new technologies such
as smart tablets and iPad can be deployed as tools that
enhance instruction delivery in autistic classes. Primarily,
technologies go a long way towards supporting instruction
that addresses the autistic student’s engagement,
motivation, as well as innovative practice37,38,39,40,41, 42,43,44,45.
For learners with disabilities technology can go a long way
towards maximizing independence, enhancing educational
attainment, as well as increasing the students’ degree of
participation in classroom activities, not to mention
preparing them for post-secondary learning and ultimate
employment46474849505152. The findings in the current study
add the existing knowledge that new technologies, for
instance iPad enhance instructional based assignments
among children with autism. Such is the case that the
learners demonstrated a high degree of independent task
completion when completing tasks using iPad and tablets
compared to traditional or conventional instruction.
Many students retained improved performance on
the LAP-3 tool.

CONCLUSIONS AND FUTURE WORK

Table 2: iPad intervention and independent
completion of tasks among Autistic children
Student

DISCUSSION AND FINDINGS

Intervention

Withdrawal

Reinstatement

0.97(0.91)

2.08 (0.61)

0.46 (0.39)

The study concludes that iPad, smart tablets and a
range of other new technologies that are yet to be
studied can be modified to adapt to the individual
needs of learners. This can be done with variations
in instructional and application formats. For instance,
math instruction which can ultimately allow a learner to
gain familiarity as well as independence with the named
technological components535455. This independence is
increasingly critical for autistic students, owing to the
fact that it increases their willingness to engage with
new technologies for continued practice with math
skills5657585960.As a future work, this research study can be
further extended by incorporating a larger sample size of
for the generalization of results.
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