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ABSTRACT The study aimed to evaluate the attitudes of learning difficulties of teachers towards employing augmented
reality technology in the formation of mental visualization to distinguish between similar alphabets. The study sample
consisted of 153 teachers. Results identified that there is a positive attitude among teachers, as it creates a supportive
environment to facilitate the learning process of people with learning difficulties, in addition to their desire to provide
equipment and training programs that would help them employ Augmented Reality Technology in teaching people with
learning disabilities. Furthermore, there are no statistically significant differences due to the variables of gender,
academic qualification, years of experience and using Augmented Reality Technology. Moreover, there are statistically
significant differences due to the variable of sub-specialty. However, teachers with other specializations associated with
a diploma in learning difficulties have a more positive attitude than specialists in learning difficulties.

INTRODUCTION

The educational fields of the age are witnessing
brilliance and unprecedented scientific progress, so
keeping pace with it has become an urgent necessi-
ty, and a lofty mission that calls for the field of learn-
ing difficulties to break free from the restrictions of
traditional methods in the world of education and to
launch into the space of innovation and renewal to
lead to a beneficial and enjoyable educational im-
pact. As the field of learning difficulties is one of the
largest fields of special education in terms of the
number of students. In addition, the number of stu-
dents who attend learning difficulties programs in
the Kingdom of Saudi Arabia may reach 7 percent of
those who belong to the primary stage (Freire and
Ferreira 2020; Abriata 2022).

It is worth noting that the concept of learning
difficulties met with many definitions, and the first
definition that gained legal status was the defini-
tion that states that learning difficulties mean a dis-
order in one or more of the basic psychological
(intellectual) treatments involved in understand-
ing or using spoken or written language. This dis-

Address for correspondence:
Deyab A. Almaleki
E-mail: damaleki@uqu.edu.sa

order may manifest as an improper ability to listen,
think, speak, read, write, dictate, or perform math-
ematical operations. This means that learning dif-
ficulties become apparent when there is a differ-
ence between the expected performance of the stu-
dentand his actual performance, and this difficul-
ty is not due to environmental deprivation, family
problems, or lack of educational opportunities
(Plancher et al. 2020; Redondo et al. 2020; Sahin
and Yilmaz 2020).

Considering these indicators, people with
learning disabilities need modern educational pro-
grams and methods that develop their understand-
ing and comprehension and help them retain the
information for a long time. The traditional pro-
grams and methods of teaching are not always
effective in providing them with many basic skills
that they face difficulty in, namely: the difficulty of
learning the letters of the alphabet and distinguish-
ing between similar ones, as well as the difficulty
of linking the sounds of speech with the corre-
sponding letters. The use of modern strategies
and techniques is one of the important methods in
improving the performance of this category (Alt-
inpulluk 2019; Carreon et al. 2020; Suppan et al.
2020; Toropova et al. 2021).

In the same context, augmented reality tech-
nology is considered one of the latest technolo-
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gies that allows the student the opportunity to
watch, listen, practice, meditate and think. Thus,
all his senses participate in the learning process,
which leads to the consolidation and deepening
of concepts and the development of motivation to
learn. One of the visions that support mental per-
ception in developing reading skills and reading
comprehension is that it helped improve students’
attitudes towards reading and also had a clear im-
pact on developing their reading skills (Geroimen-
ko 2020b; Almaleki 2021e; Almaleki and Alomrany
2021; Alrefaei etal. 2022a, 2022b).

Based on the data of the effectiveness of these
two methods, the researchers decided to extrapo-
late the attitudes of teachers of learning difficulties
towards employing augmented reality technology
in the formation of mental perception and knowing
its impact in the field of teaching letters and distin-
guishing between them for people with learning
difficulties. It keeps pace with our technical
progress, fulfill students with learning difficulties
needs, and helps them to overcome difficulties,
and then they understand what is being taught
with passion and pleasure. Thus, the educational
process becomes meaningful and purposeful.

Our modern age has witnessed a development
that exceeded all expectations in all fields, espe-
cially improving the quality of learning and em-
ploying technology to satisfy the needs of learn-
ers. However, the category of learning difficulties
is still in dire need to increase the effectiveness of
learners and develop their skills and abilities by
employing modern technologies appropriate to
their requirements. It seems clear to us that one of
the biggest challenges facing people with learning
difficulties is the awareness of linguistic sounds
and the link between the shape of the letter and its
sound, the formation of words from a group of
letters and distinguishing between letters that may
have slight differences in their form, such as: Baa
and Nun if they appear at the beginning of a word,
and what came in this way. It is not only about
their academic achievement, but also affects as-
pects of their social life. Moreover, the negative
impact of low social skills for people with learning
disabilities appears in the inability to form and
maintain friendships with their peers (Gudoniene
and Rutkauskiene 2019; Motejlek and Alpay 2019;
Wotto 2020).

Through field practice in the field of teaching
people with learning disabilities, the researchers
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sensed the extreme difficulty they face in distin-
guishing between similar alphabets and the inabil-
ity to link the sound of the letter to its shape. Also,
the clear gap in the lack of use of technical applica-
tions such as augmented reality, which help in the
success of the educational process, and which
update the method of teaching alphabets, as teach-
ing them still depends heavily on traditional meth-
ods. However, the use of technologies serves the
educational process by attracting students’ atten-
tion, and providing an effective learning environ-
ment, which increases their motivation towards learn-
ing, and thus reduces the cognitive pressures caused
by the method of memorization (Bloom etal. 2020;
Almaleki 2021a; Almaleki etal. 2021b, 2021c)

In the same context and based on the forego-
ing, the mental visualization strategy adds an at-
mosphere of fun to the learning process, and the
student has an active role in it, so his role turns
from a receiver of knowledge to a producer of it.
On the other hand, the augmented reality technol-
ogy helped students focus attention and work ef-
fectively, which enabled them to memorize and re-
trieve information after a period of time. This gave
rise to an urgent desire to investigate the attitudes
of teachers of learning difficulties towards employ-
ing augmented reality technology in the formation
of mental perception to distinguish between simi-
lar alphabets. This contributes in the future to em-
ploying this study in an educational application
that aims to give people with learning disabilities
the ability to distinguish between similar alpha-
bets, develop their skills, and transfer its impact to
the field of learning difficulties.

Augmented Reality

Technology is the hallmark of the times and
the lifeblood that has enriched countless aspects.
From this standpoint, the pioneers of education
sought to take advantage of what it brought in
motivating learners, and making the learning pro-
cess more fun, interesting, and exciting, which al-
lowed the augmented reality technology to make
its way easily and easily to contribute to redefin-
ing learning and making it meaningful and mean-
ingful. In the same context, the term augmented
reality refers to the possibility of interactively merg-
ing real and imaginary objects in the real environ-
ment. There are many names for this technology,
including: augmented reality, enhanced reality, and
augmented environment. Perhaps it is appropriate
to point out that augmented reality technology
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must have many characteristics, the most promi-
nent of which are: (a) It combines virtual informa-
tion with real information, (b) to be interactive and
allow the user to move smoothly between all types
of information, (c) to used three-dimensional envi-
ronment (Iwanaga et al. 2021; Lépez-Belmonte et
al. 2020; Luck et al. 2021; Sahin and Yilmaz 2020).

Virtual Reality (VR) and Augmented Reality (AR)

Nowadays, virtual reality technology that de-
livers computer graphics is becoming increasingly
popular and indistinguishable from the real world,
but these images in games, movies, and other com-
puter-generated media are separate from our phys-
ical surroundings. However, augmented reality
holds promise for creating direct, automatic, and
actionable links between the real physical world
and electronic information. Virtual Reality (VR) plac-
es the user inside a completely computer-generat-
ed environment, and Augmented Reality (AR) aims
to present information recorded directly in the phys-
ical or real environment. Virtual reality is also an
illusory and unreal embodiment of reality, or an
alternative world that is formed in the computer,
and a person can interact with it in the same way as
he interacts with the real world. Augmented reality
is a form of virtual reality, where users of augment-
ed reality devices and applications continue to
communicate with the real world around them while
interacting with virtual objects, which made aug-
mented reality completely different from virtual re-
ality because it is designed to be a part of its users
rather than transfer them to a different reality. The
differences between augmented reality and virtual
reality in Table 1 (Anderson 2019; Khan and Mian
2020; Lopez-Belmonte etal. 2020; Luck etal. 2021).

Avreas of Using Augmented Reality Technology in
Education

Augmented reality technology has been used
in several fields, most notably in the fields of de-
sign, tourism, education, art, architecture, medi-

cine, and in robotics. As for education, itis used in:
(1) educational augmented reality games, which
are used by teachers to create interactive educa-
tional opportunities for students. This makes it
easier for them to understand the concepts and
information presented to them, (2) Providing op-
portunities for familiarity with historical and geo-
graphic sites that are difficult to access. This tech-
nique is embodied in the discovery of educational
information, (3) The use of augmented reality glass-
es for training in some skills, such as aircraft main-
tenance (Almaleki 2021b, 2021c, 2021d, 2021¢;
Almaleki and Alomrany 2021; Abriata 2022).

Advantages of Augmented Reality Technology in
Education

Augmented reality technology is one of the
modern technologies that have proven useful in
many studies in education. Considering this, it is
appropriate to review some of these features: (a)
Contribute to the provision of scientific material in
proportion to the generation of technology, (b) It
allows the learner to control the educational pro-
cess, (c) Availability of new modes of education so
that learning is more realistic, (d) It brings pleasure
to the learning process, (e) It provides opportuni-
ties for new explorations, (f) It increases the effi-
ciency of the teacher and his ability to present
information in a simplified and accessible manner,
(9) It motivates the learner to participate and inter-
act because it combines knowledge and pleasure
(Wardley et al. 2019b; Baragash et al. 2020; Ifijeh
and Yusuf 2020).

Augmented Reality Technology and Distinguish
Between Similar Alphabets

Considering these interesting indicators of in-
tegrating augmented reality technology in teach-
ing Arabic language skills, many studies have prov-
en the possibility of employing this technology in

Table 1: Differences between augmented reality and virtual reality

Augmented reality

Virtual reality

It merges physical objects with imaginary
ones
Transfers the external environment
to the inside of the digital device
Brings fantasy to reality while using it

Includes only virtual objects

Transfers the learner to the virtual environmentlsolates the
learner from the real reality while using it

Int J Edu Sci, 39(1-3): 7-23 (2022)
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learning the alphabet, reading, and writing skills.
Therefore, augmented reality technology can in-
crease students’ motivation towards learning the
Avrabic language and leave a positive impact to-
wards it. It is worth noting that it overcame the
traditional methods in its ability to deliver informa-
tion and allow the student to interact with it, in
addition, it enhanced the retention of learning and
the continuity of its practice in the absence of the
teacher or in the event the student was outside the
classroom (Altinpulluk 2019; Anderson 2019; Beck
2019; Marpa 2021; Turan and Atila 2021).

Cognitive Perception

The emergence of mental visualization goes
back to the beginning of the cognitive revolution
in the seventies and eighties of the twentieth cen-
tury, which was characterized by its interest in de-
veloping mental abilities and skills. Based on this,
the mental perception reappeared and became a
subject of interest, as several studies have proven
its effectiveness in several fields of knowledge
because it is closely related to human cognitive
functions. From another angle, mental visualiza-
tion is referred to by several terms such as mental
practice, visualization, mental training, mental re-
hearsal, and other terms. It is worth noting that
mental perception was mentioned in the Stanford
Encyclopedia of Philosophy, and it was defined
as: seeing through the mind’s eye, hearing the
sounds that go on inside, and imagining internal
feelings in the absence of an external stimulus.
Mental visualization is one of the memory activa-
tion strategies, in which the learner practices men-
tal operations that help him to facilitate the preser-
vation of information in memory for a longer peri-
od, in addition to facilitating the retrieval of this
previously stored information (Wardley et al. 2019b;
Baragash et al. 2020; Ifijeh and Yusuf 2020; Altin-
pulluk 2019; Anderson 2019; Beck 2019; Marpa
2021; Turan and Atila 2021).

Activating the Role of Mental Visualization in
Distinguishing between Alphabets

Perhaps it is appropriate to highlight some of
importance, which serve as justifications for using
mental visualization with people with learning dif-
ficulties. Activating the role of mental visualiza-
tion with people with learning difficulties works to
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treat memory deficiencies, and to give the individ-
ual the ability to retain the concepts and informa-
tion that he passes through in educational situa-
tions. In addition, it helped many people with learn-
ing disabilities to distinguish between words and
sentences in the Arabic language, and its impact
was evident on the spelling of letters in the En-
glish language and the distinction between their
sounds, which is a motivator to investigate its im-
pact on distinguishing between similar alphabets
in the Arabic language. It is worth noting that it
increases the learner’s ability to retrieve what he
has learned in case he needs it and improves his
motivation to learn by linking his previous experi-
ence with the current experience, in addition to
increasing his academic achievement level. This is
reflected positively on his role in the learning pro-
cess, improving his self-perception and increasing
his belief in his abilities (Altinpulluk 2019; Ander-
son etal. 2020; Suppan et al. 2020).

Objectives

Based on the above, the study aimed to evaluate
the attitudes of learning difficulties of Teachers to-
wards employing augmented reality technology in
the formation of mental visualization to distinguish
between similar alphabets.

MATERIAL AND METHODS

The current study used the descriptive ap-
proach to obtain direct information from teachers
of learning difficulties, in addition to its relevance
to the objectives of the current study and its help
in reaching the answers to the study presented.

Measure

A customized measurement tool was used to
assess the attitudes of learning disabilities teach-
ers towards employing augmented reality technol-
ogy to form mental visualization to distinguish
between similar alphabets for people with learning
disabilities. The questionnaire was embodied in
the main axes: (1): Teachers’ attitudes towards us-
ing augmented reality technology in facilitating
the education of people with learning difficulties,
(2) Teachers’ attitudes towards the use of aug-
mented reality in the formation of mental percep-
tion to distinguish between similar letters for peo-
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ple with learning difficulties and (3) Teachers’atti-
tudes towards the obstacles of using augmented
reality in creating mental perception to distinguish
between similar letters for people with learning dif-
ficulties. The measuring tool was built as shown in
Table 2.

Reliability

After applying the tool to a pilot sample of
(140) teachers, Cronbach’s alpha coefficient reli-
ability for scale dimensions, as well as the overall
reliability of the scale have been validated. Table 3
shows the reliability coefficients of the scale.

Based on the Cronbach’s alpha coefficient re-
liability in Table 3, the scale has good reliability
coefficients located in the period from (0.70-0.99),
which makes it valid to achieve the objectives of
the study.

Internal Validity

Using the pilot sample data, Pearson correla-
tion coefficients were calculated to validate the
correlation of the scale phrases with the dimen-
sions to which they belong, to ensure the internal
validity of the scale. Table 4 shows the results of
the correlation coefficient.

Table 4 shows that the correlation coefficients
of the phrases with their dependent dimensions
are significant correlations at the level of signifi-
cance (0.01), which indicates a high internal valid-
ity of the dimensions of the questionnaire.

Structural Validity (Factor Analysis)

The Shapiro-Wilk test was used to ascertain
the moderation of data distribution in the four fac-
tors which constitute the scale of the attitudes of
learning difficulties teachers towards employing
augmented reality technology in creating mental
perception to distinguish between similar alpha-
bets, which was applied to the study sample. The
probabilities of the test ranged between (0.62-0.31).
The probability value of the moderation of the dis-
tribution in the factors is higher than the signifi-
cance level (0.05), which indicates the moderation
of the distribution, and the applicability of the con-
dition for conducting the factorial analysis of the
study model.

The determinant of the matrix was calculated
to ensure that there is no linear dependence be-
tween the variables, or in other words, the pres-
ence of unreal high correlations between some
variables. The value of the matrix determinant is
(0.0002). This value indicates that there is no linear
dependence between the variables.

Table 2: Shows the distribution of phrases on the dimensions of the questionnaire in its final form

The dimension Number of
phrases
The first dimension: Teachers’ attitudes towards the use of augmented reality technology in facilitating 15 phrases
the education of people with learning difficulties
The second dimension: Teachers’ attitudes towards the use of augmented reality in the formation of 07 Phrases
mental perception to distinguish between similar letters for people with learning difficulties.
The third dimension: Teachers’ attitudes towards the obstacles of using augmented reality in creating 07 Phrases
mental perception to distinguish between similar letters for people with learning difficulties.
Total 29 phrases

Table 3: Cronbach’s alpha coefficient reliability for the dimensions of questionnaire and overall reliability

Dimensions Cronbach’s
alpha coefficient
1 The first dimension: Teachers’ attitudes towards the use of augmented reality technology in 0.80

facilitating the education of people with learning difficulties
2 The second dimension: Teachers’ attitudes towards the use of augmented reality in the formation of 0.82
mental perception to distinguish between similar letters for people with learning difficulties.

w

The third dimension: Teachers’ attitudes towards the obstacles of using augmented reality in creating 0.79

mental perception to distinguish between similar letters for people with learning difficulties.

4 The total reliability of the questionnaire

0.84

Int J Edu Sci, 39(1-3): 7-23 (2022)
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Table 4: The correlation coefficients of the phrases of the questionnaire dimensions

Dimension Item Correlation Item Correlation

coefficient Item coefficient

The first dimension: Teachers attitudes towards 1 0.741™ 8 0.710™
the use of augmented reality technology in 2 0.770™ 9 0.715™

facilitating the education of people with learning 3 0.751™ 10 0.699™
difficulties 4 0.571™ 11 0.430™

5 0.505™ 12 0.440™
6 0.692™ 13 0.392™
7 0.776™ 14 0.792™
- - 15 0.720™

The second dimension: Teachers’ attitudes towards 1 0.799™ 5 0.758™
the use of augmented reality in the formation of 2 0.713" 6 0.758"
mental perception to distinguish between similar 3 0.791™ 7 0.758™
letters for people with learning difficulties. 4 0.837" - -

The third dimension: Teachers attitudes towards 1 0.696™ 5 0.751™
the obstacles of using augmented reality in creating 2 0.609™ 6 0.378™
mental perception to distinguish between similar 3 0.777" 7 0.656™
letters for people with learning difficulties. 4 0.765™ - -

™ Significant level at (0.01).

The Kaiser, Meyer, and Olkin (KMO) tests were
used to ensure that the sample number was suffi-
cient to perform the factor analysis of the model
and the value was (0.66), which is higher than the
borderline value (0.5). This indicates the sufficien-
cy of the sample number to perform a factor analy-
sis of the model. The Bartlett test was performed,
and the result indicated that the probability value
of the two matrices asymmetry was (0.001), which
is a probability value less than (0.05), which indi-
cates that the two matrices are different.

After applying the conditions of factor analy-
sis, the factor validity of the questionnaire was
verified by exploratory factor validity (EFA), using
the principal components method, which is con-
sidered one of the most famous methods of calcu-
lating exploratory factor analysis. To extract the
results of the analysis, the method of determining
the factors (Fixed number of factors) predetermined
by four factors was used. Table 5 shows the com-
munalities values for the scale items.

Itis clear from Table 5 that the communalities,
which represent the proportion of each variable’s
variance can be explained by the factors. Commu-
nalities are between (0.328 - 0.860). The high prev-
alence of communalities is an indicator of the high
stability of the item or phrase. Itis clear item (17) is
the item with the highest contribution, and item (5)
is the less one.

The Component Matrix was also extracted us-
ing Varimax method, which assumes that the fac-
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Table 5: Communalities coefficients for the items of
the scale

Item Commu- Item Commu- Item Commu-

nalities nalities nalities
1 0.782 11 0.685 21 0.630
2 0.432 12 0.338 22 0.669
3 0.450 13 0.373 23 0.606
4 0.528 14 0.375 24 0.349
5 0.328 15 0.796 25 0.495
6 0.539 16 0.805 26 0.517
7 0.705 17 0.825 27 0.647
8 0.590 18 0.783 28 0.587
9 0.441 19 0.794 29 0.720
10 0.495 20 0.860 - -

tors are independent of each other. It is the most
widely used in psychological and educational sci-
ences, to obtain an easier and clearer interpreta-
tion of the results. Table 6 shows the lambda val-
ues of the items on the factors.

Itis clear from Table 6 that items (1-7) have the
most saturated values on the third factor, items (8-
15) have the highest saturation values on the sec-
ond factor, items (16-22) have the highest satura-
tion values under the first factor and finally the
phrases (23-29) fall under the fourth factor. It is
also evident from the table that all saturation val-
ues exceed the Kaiser criterion (0.3) to be accept-
able saturation values for each of the statements.

In view of the results of the previous explor-
atory factor analysis, the expressions are divided
into four dimensions as previously defined by the
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Table 6: Component Matrix after using Varimax method

Item 1st factor 2" factor 3 factor 4t factor
1 -0.053 -0.081 0.788 -0.011
2 0.054 -0.041 0.814 -0.033
3 -0.020 -0.177 0.739 -0.167
4 0.065 -0.036 0.530 -0.251
5 0.035 -0.041 0.307 -0.313
6 0.054 0.168 0.679 0.157
7 0.053 0.028 0.778 0.193
8 0.172 0.739 -0.104 0.027
9 0.023 0.841 -0.089 -0.065
10 -0.021 0.825 0.003 -0.065
11 0.207 0.302 -0.242 0.192
12 -0.018 0.342 -0.093 0.074
13 0.101 -0.308 -0.131 0.231
14 0.024 0.887 0.076 0.056
15 -0.144 0.883 0.057 0.020
16 0.908 -0.027 0.014 -0.002
17 0.883 -0.028 -0.009 -0.055
18 0.882 -0.047 0.095 -0.070
19 0.923 0.059 0.040 -0.054
20 0.881 0.021 0.078 0.017
21 0.649 -0.018 -0.053 -0.090
22 0.426 -0.085 -0.279 0.337
23 -0.150 -0.039 -0.215 0.677
24 0.172 0.183 0.095 0.505
25 -0.155 -0.061 -0.090 0.710
26 -0.279 0.061 -0.126 0.780
27 -0.109 -0.148 0.065 0.743
28 0.182 -0.195 0.262 0.318
29 0.049 0.099 0.096 0.523

researchers based on previous studies and re-
search literature. These factors were named ac-
cording to Table 7.

Actual Sample

The study population consisted of teachers of
learning difficulties in the Makkah region in the

Kingdom of Saudi Arabia. They were randomly
selected representing the current study popula-
tion to achieve the desired research objectives.
They were contacted in cooperation with the lead-
ers of schools implementing the learning difficul-
ties program in the primary stage. Table 8 shows
the distribution of the sample members according
to the study variables (gender, academic qualifica-
tion, specialization, years of teaching experience,
familiarity with the concept of augmented reality,
the use of augmented reality technology during
the teaching period).

RESULTS AND DISCUSSION

To answer the question ”What are the attitudes
of teachers of learning difficulties towards employ-
ing Augmented Reality Technology in creating
mental perception to distinguish between similar
alphabets?”; Means (M) and standard deviations
(SD) were used to prioritize the scale dimensions
statements as shown in Tables 9-11: (the attitudes
of teachers of learning difficulties towards using
Augmented Reality Technology in facilitating the
education of people with disabilities — The atti-
tudes of teachers of learning difficulties towards
using Augmented Reality in creating mental visu-
alization to distinguish between similar alphabets
for people with learning difficulties, and the atti-
tudes of teachers of learning difficulties towards
obstacles using Augmented Reality in creating
mental perception to distinguish between similar
alphabets for people with learning disabilities).

Table 9 shows that the statement (Augmented
Reality Technology creates a supportive environ-
ment and increases the motivation of people with

Table 7: Distribution of scale expressions to the factors and their denominations

Factors Factor Items Total
number items
Attitudes of teachers who use augmented reality technology towards 3 1-7 7
the use of augmented reality technology in facilitating the education
of people with learning difficulties
Attitudes of teachers who use augmented reality technology towards the 2 8-15 8
use of augmented reality technology in facilitating the education of
people with learning difficulties
Teachers’ attitudes towards using augmented reality in creating mental 1 16-22 7
visualization to distinguish between similar letters for people with
learning difficulties
Teachers’ attitudes towards the obstacles of using augmented reality in 4 23-29 7

creating mental perception to distinguish between similar letters for

people with learning difficulties

Int J Edu Sci, 39(1-3): 7-23 (2022)
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Table 8: Distribution of the total sample members according to the study variables

Variables Variable levels Frequency Percentage
Gender Male teachers 58 37.9
Female teachers 95 62.1
Qualification Bachelor 114 74.5
High diploma 10 6.5
Master 27 17.6
Ph.D. 2 1.3
Sub-specialization Learning difficulties 107 69.9
Another specialization coupled with a diploma in 46 30.1

learning disabilities

Years of experience From 1 year to less than 5 years 49 32.0
From 5 years to less than 10 years 45 29.4
More than 10 years 59 38.6
Familiarity with the concept No. 10 6.5
of augmented reality Somewhat 78 51.0
Yes 65 42.5
The use of augmented reality Yes 70 45.8
technology during the No 83 54.2

teaching period

Total 153 100%

Table 9: Means and Standard Deviations of the sample responses arranged in descending order for
each of the first-dimension statements among the users of Augmented Reality Technology

Items Items M SD Agreement level Rank
number
4 Augmented Reality Technology creates a 4.49 0.63  Strongly agree 1

supportive environment and increases the
motivation of people with learning disabilities
towards learning. Its impact is positively reflected
on their satisfaction with individual education.
2 Augmented Reality Technology is compatible with 4.30 0.69 Strongly agree 2
the characteristics of people with learning
difficulties and their teaching methods and develops
their self-learning skills.
6 The Corona pandemic is an appropriate opportunity 4.20 0.84 Agree 3
to activate the role of Augmented Reality
Technology in teaching.

1 I plan to use Augmented Reality Technology in all 4.17 0.78 Agree 4
the courses | study, because it is fun and very easy
to use.

3 The use of Augmented Reality Technology in 4.10 0.84 Agree 5

teaching people with learning difficulties is more
efficient than traditional methods and reduces the
teaching burden on teachers.
7 Augmented Reality Technology applications are 4.07 0.87 Agree 6
a convenient and consistent solution with
distance education.
5 The use of Augmented Reality applications as an 3.76 1.00 Agree 7
educational program is financially costly and
requires administrative and financial support from
the school administration.
Overall Mean Agreement Level for the Dimension 4.15 0.55 Agree

learning disabilities towards learning. Itsimpactis  vidual education) ranked first according to the re-
positively reflected on their satisfaction withindi-  sponses of teachers of learning difficulties, where

Int J Edu Sci, 39(1-3): 7-23 (2022)
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the mean of their responses to this statement
was (4.49), which falls within (strongly agree). This
indicates that teachers have a positive attitude to-
wards the role of Augmented Reality Technology
in increasing motivation towards learning and sat-
isfaction with individual learning. On the other
hand, the statement (The use of Augmented Real-
ity applications as an educational program is fi-
nancially costly and requires administrative and
financial support from the school administration)
ranked seventh among the statements according
to the responses of male and female teachers, with
mean of (3.76) responses, which falls within (Agree).
This indicates that teachers agree that the finan-
cial cost of technology is high, and this character-
istic is negative for them. It is also clear from the
table that the attitudes of teachers of learning diffi-
culties who use Augmented Reality Technology
towards its use in facilitating the education of
people with learning difficulties in general was
within the level (Agree), which mean of (4.15).
This indicates the general positive attitude to-

wards the use of technology in facilitating education
for this category.

Second: Attitudes of teachers who are not us-
ing augmented reality technology:

Table 10 shows that the statement (The use of
Augmented Reality applications as an education-
al program is financially costly and requires ad-
ministrative and financial support from the school
administration.) ranked first according to the re-
sponses of teachers of learning difficulties, where
the mean of their responses to this statement
was (4.16), which falls within (agree). This indicates
that teachers see that the use of Augmented Real-
ity applications as an educational program is fi-
nancially costly, which contributes to reducing the
positive attitude towards the use of Augmented
Reality Technology. On the other hand, the state-
ment (Implementing Augmented Reality applica-
tions wastes class time without achieving the de-
sired goal and increases the teaching burden on
teachers of learning difficulties.) ranked eighth ac-
cording to the responses of teachers, as the mean

Table 10: Means and Standard Deviations of the sample responses arranged in descending order for
each of dimension (1) statements among non-users of Augmented Reality Technology

Items Items

number

M SD Agreement Rank

level

5 The use of Augmented Reality applications as an 4.16 0.83

Agree 1

educational program is financially costly and requires
administrative and financial support from the school
administration.

Augmented Reality Technology creates a supportive
environment, increases the motivation of people with
learning disabilities towards learning, and develops
their self-learning skills.

I am keen to know enough information about
Augmented Reality Technology and how to use it in
teaching people with learning difficulties.

The Corona pandemic is an appropriate opportunity to
activate the role of Augmented Reality Technology in
teaching.

Augmented Reality Technology is flexible and appropriate
for the skills of people with learning disabilities in
Lughati “My Language” and “Mathematics” Courses.

Augmented Reality Technology applications are a
convenient and consistent solution with e-education.

The use of traditional means in teaching people with
learning difficulties is more efficient than Augmented

Reality Technology.

Implementing Augmented Reality applications wastes
class time without achieving the desired goal and
increases the teaching burden on teachers of learning
difficulties.

Overall Mean Agreement Level for the Dimension

4.06

4.02

4.00

3.92

3.92

3.01

3.00

3.76

0.69

0.88

0.88

0.83

0.89

0.99

1.01

0.50

Agree

Agree

Agree

Agree

Agree

Somewhat agree

Somewhat agree

Agree
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of their responses reached (3.00), which falls with-
in (Somewhat Agree). The table also shows that
the attitudes of teachers of learning difficulties who
do not use Augmented Reality Technology towards
its use in facilitating the education of people with
learning difficulties in general falls within the
level (Agree), with average mean of (3.76). This
indicates the general positive attitude towards the
use of technology in facilitating education for this
category.

Table 11 shows that the statement (The forma-
tion of mental perception to distinguish between
similar alphabets using Augmented Reality Tech-
nology increases the student’s desire to learn, and
adds fun) ranked first according to the responses
of teachers of learning difficulties, where the mean
of their responses to this statement was (4.29),
which falls within (strongly agree). This indicates
that teachers have a positive attitude towards the
role of Augmented Reality Technology in increas-
ing the student’s desire and creating an atmosphere
of fun. On the other hand, the statement (Aug-
mented Reality Technology is effective in achiev-

DEYAB A. ALMALEKI AND ATHEER M. ALQARNI

ing the mental perception of distinguishing be-
tween similar alphabets) ranked seventh accord-
ing to the responses of the teachers, where the
mean of their responses reached (2.92), which falls
within (Somewhat Agree). This indicates that teach-
ers agree to some extent that the Augmented Real-
ity Technology is effective in achieving the mental
perception of distinguishing between similar al-
phabets. This shows a positive attitude towards
technology. The table also shows that teachers’
attitudes towards using Augmented reality in cre-
ating mental perception to distinguish between
similar letters for people with learning difficulties
in general was within the level (Agree), withamean
of 3.90. This indicates the general positive attitude
towards the use of technology in the formation of
mental perception to distinguish between similar
letters of this category.

Table 12 shows that the statement (The lack
of training programs and the lack of equipment
and technical means to activate the Augmented
Reality Technology leads to difficulties in its
implementation) ranked first rank according to the

Table 11: Means and Standard Deviations of the sample responses arranged in descending order for

each of dimension (2) statements

Items Items

number

M SD Agreement Rank

level

2 The formation of mental perception to distinguish

0.70 Strongly agree 1

between similar alphabets using Augmented Reality
Technology increases the student’s desire to learn and

adds fun.

4 The use of Augmented Reality Technology contributes

0.71 Agree 2

to enhancing mental image retention that enables the
student to distinguish between similar alphabets and

maintains the learning effect.

5 The student’s interaction with Augmented Reality

4.08 0.73 Agree 3

Technology motivates him to build a mental perception
to distinguish between similar alphabets away from

stimuli in the teaching environment.

3 The formation of mental perception to distinguish

4.07 0.75 Agree 4

between similar alphabets using Augmented Reality
Technology enables students with learning disabilities

to shorten the time and effort in learning.

1 Employing Augmented Reality Technology helps the

4.05 0.71 Agree 5

student to form a mental image that enables him to

distinguish between similar alphabets easily.

0.81

6 In the absence of the perceptual - Augmented Reality; the

student will retain the mental image previously acquired
to distinguish between similar alphabets.

Augmented Reality Technology is effective in achieving
the mental perception of distinguishing between
similar alphabets.

Overall Mean Agreement Level for the Dimension

1.21

0.57

Agree 6

Somewhat agree

Agree

7
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Table 12: Means and Standard Deviations of the sample responses are arranged in descending order

for each of dimension 3 statements

Items Items

number

M SD Agreement Rank

level

6 The lack of training programs and the lack of
equipment and technical means to activate the

3.99 0.82 Agree 1

Augmented Reality Technology leads to difficulties

in its implementation.

2 Insufficient class time hinders the use of Augmented

3.54 0.90 Agree 2

Reality Technology, which negatively affects the

learning process.

7 Implementation of Augmented Reality applications

3.30 1.01 Somewhat agree 3

increases dispersion among people with learning
difficulties and increases the teaching burden on

teachers of learning difficulties.

5 Creating and designing cards of similar alphabets

1.03 Somewhat agree 4

using Augmented Reality Technology increases the
teaching burden on teachers of learning difficulties.

1 Traditional methods of teaching distinguishing

2.85 1.04 Somewhat agree 5

between similar alphabets are more effective than

Augmented Reality Technology.

3 There is a difficulty of applying Augmented Reality

2.66 1.00 Somewhat agree 6

Technology to distinguish between similar alphabets
for people with learning difficulties in the primary level.

4 The concern of students with learning disabilities

2.58 1.06 Somewhat agree 7

about dealing with Augmented Reality Technology

leads to obstacles in training them to use it.

Overall Mean Agreement Level for the Dimension

3.15 0.65 Somewhat agree

responses of teachers of learning difficulties, where
the mean of their responses to this statement
was (3.99), which falls within (Agree). This indi-
cates that teachers believe in the importance of
training and providing equipment in activating and
implementing Augmented Reality Technology. On
the other hand, the statement (The concern of stu-
dents with learning disabilities about dealing with
Augmented Reality Technology leads to obsta-
cles in training them to use it) ranked seventh ac-
cording to the responses of teachers, with a mean
of (2.58), which falls within (Somewhat Agree). This
indicates that teachers agree to some extent that the
Augmented Reality Technology calls for providing
training programs for people with learning difficul-
ties that relate to the mechanism of using and em-
ploying technology in facilitating the learning pro-
cess. The table also shows that teachers’ attitudes
towards the obstacles of using Augmented reality
in creating a mental perception to distinguish be-
tween similar letters for people with learning diffi-
culties in general was within the level (Somewhat
Agree), withamean of (3.15).

To answer the second question, which states:
*“ Are there statistically significant differences at

Int J Edu Sci, 39(1-3): 7-23 (2022)

the level (0.05) or less in the attitudes of teachers
of learning difficulties towards employing Aug-
mented Reality Technology in the formation of
mental perception to distinguish between similar
alphabets due to the variables of (Gender, Educa-
tional Qualification, Sub-Specialty, Years of Expe-
rience, Familiarity with the Concept of Augmented
reality, Use of Augmented Reality Technology
during the Teaching Period )? ” The t-test was
employed for independent samples, in addition to
One-Way ANOVA Test to find statistical differ-
ences between the responses of teachers of learn-
ing difficulties in the questionnaire axes due to the
study variables according to the following:

Differences between the Responses of Teachers
of Learning Difficulties According to the Gender
Variable

Table 13 shows the results of the t-test for inde-
pendent samples, to find statistically significant dif-
ferences between the attitudes of teachers of learn-
ing difficulties towards employing Augmented Re-
ality Technology in the formation of mental percep-
tion to distinguish between similar alphabets, ac-
cording to the gender variable (male, female).



18

DEYAB A. ALMALEKI AND ATHEER M. ALQARNI

Table 13: T-test for independent samples of teachers’ responses according to the gender variable

Gender N M SD T-value df P-value
Male 58 3.4957 0.42726 0.726 151 0.469
Female 95 3.5518 0.48442

Table 13 shows that there is no statistically sig-
nificant differences at the level of (0.05) or less
between the attitudes of teachers of learning diffi-
culties towards employing Augmented Reality
Technology in the formation of mental perception
to distinguish between similar alphabets due to
the gender variable.

Differences between the Responses of Teachers
of Learning Difficulties According to the
Educational Qualification Variable

Table 14 shows the results of One-Way ANO-
VA Test, to find the significance of the differences
between the attitudes of teachers of learning diffi-
culties towards employing Augmented Reality
Technology in the formation of mental perception
to distinguish between similar alphabets, accord-
ing to the educational qualification variable (Bach-
elor, Higher Diploma, MA, PhD).

Table 14 shows that there are no statistically
significant differences at the level of (0.05) or less
between the attitudes of teachers of learning diffi-
culties towards employing Augmented Reality
Technology in the formation of mental perception
to distinguish between similar alphabets due to
the educational qualification variable.

Differences between the Responses of Teachers
of Learning Difficulties According to the
Variable of Specialization

Table 15 shows the results of One-Way ANO-
VAtest, to find the statistically significant differenc-
es between the attitudes of teachers of learning dif-
ficulties towards employing Augmented Reality
Technology in the formation of mental perception
to distinguish between similar alphabets, according
to the educational qualification variable (learning
difficulties, another specialization).

Table 15 shows that there are statistically sig-
nificant differences at the level (0.05) or less be-
tween the attitudes of teachers of learning difficul-
ties towards employing Augmented Reality Tech-
nology in the formation of mental perception to
distinguish between similar alphabets due to the
variable specialization. Teachers with other spe-
cializations associated with a learning disability
diploma have a more positive attitude than spe-
cialists in learning difficulties.

Differences between the Responses of Teachers
of Learning Difficulties According to the Years
of Experience Variable

Table 16 shows the results of One-Way ANO-
VA test, to find the statistically significant differ-

Table 14: One-Way ANOVA Test for teachers' responses according to the educational qualification variable

Source Type Il sum of squares df Mean square F P-value
Between groups 0.098 3 0.033 0.150 0.929
Within groups 32.479 149 0.218

Total 32.577 152 -

Table 15: t-test of independent samples of teachers’ responses according to the sub-specialty
Sub-specialization N M SD t-value df P-value
Learning difficulties 107 3.4786 0.42189 2.141 151 0.034"
Another specialization 46 3.6513 0.53229

associated with a Diploma
in Learning Disabilities

* Statistically significant differences at the level (0.05).

Int J Edu Sci, 39(1-3): 7-23 (2022)
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ences between the attitudes of teachers of learn-
ing difficulties towards employing Augmented
Reality Technology in the formation of mental per-
ception to distinguish between similar alphabets,
according to the variable years of experience (from
one year to less than 5 years, from 5 years to less
than 10 years, more than 10 years).

Table 16 shows that there are no statistically
significant differences at the level (0.05) or less
between the attitudes of teachers of learning diffi-
culties towards employing Augmented Reality
Technology in the formation of mental perception
to distinguish between similar alphabets due to
years of experience variable.

Differences between the Responses of Teachers
of Learning Difficulties According to the
Variable of Familiarity with the Concept of
Augmented Reality

Table 17 shows the results of the One-Way
ANOVA test, to find the statistically significant
differences between the attitudes of teachers of
learning difficulties towards employing Augment-
ed Reality Technology in creating mental percep-
tion to distinguish between similar alphabets, ac-
cording to the variable of familiarity with the con-
cept of Augmented reality (No, Somewhat, Yes).

Table 17 shows that there are no statistically
significant differences at the level (0.05) or less

between the attitudes of teachers of learning diffi-
culties towards employing Augmented Reality
Technology in the formation of mental perception
to distinguish between similar alphabets due to
the variable of familiarity with the concept of Aug-
mented reality.

Differences between the Responses of Teachers
of Learning Difficulties According to the
Variable of Using Augmented Reality
Technology During the Teaching Period

Table 18 shows the results of the t-test for in-
dependent samples, to find the statistically signif-
icant differences between the attitudes of teachers
of learning difficulties towards employing Aug-
mented Reality Technology in the formation of
mental perception to distinguish between similar
alphabets, according to the variable of using Aug-
mented Reality Technology during the teaching
period (Yes, No).

Table 18 shows that there are no statistically
significant differences at the level (0.05) or less
between the attitudes of teachers of learning diffi-
culties towards employing Augmented Reality
Technology in the formation of mental perception
to distinguish between similar alphabets due to
the variable of using Augmented Reality Technol-
ogy during the period Teaching.

Table 16: One-Way ANOVA Test for teachers’ responses according to the years of experience

Source Type 11l sum of squares df Mean square F P-value
Between groups 0.357 2 0.178 0.830 0.438
Within groups 32.220 150 0.215

Total 32.577 152 -

Table 17: One-Way ANOVA Test for teachers’ responses according to the variable familiarity with the concept

of Augmented reality

Source Type Il sum of squares df Mean square F P-value
Between groups 1.028 2 0.514 2.444 0.09
Within groups 31,549 150 0.21

Total 32.577 152 -

Table 18: T-test of independent samples of teachers' responses according to the variable of using Augmented

Reality Technology

Use N M SD T-value df P-value
Yes 58 3.4957 0.42726 0.726 151 0.469
No 95 3.5518 0.48442

Int J Edu Sci, 39(1-3): 7-23 (2022)
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This study aimed to design a tool for measur-
ing and evaluating the attitudes of learning dis-
abilities teachers towards employing Augmented
Reality technology in creating mental visualiza-
tion to distinguish between similar alphabets. This
study derives its importance from the importance
of employing strategies and techniques for the
benefit of the student and its role in extrapolating
the attitudes of teachers of learning difficulties to-
wards the effectiveness of this technology, which
leads in the future to the development of an educa-
tional method in the field of learning difficulties. It
also benefits students with learning difficulties for
whom traditional teaching methods have not
worked. It may also contribute to allowing similar
research on the use of augmented reality technol-
ogy in the field of teaching students with special
needs. This is consistent with the objectives of
several previous studies (Geroimenko 2020b; Al-
maleki 2021e; Almaleki and Alomrany 2021; Alre-
faei etal. 20223, 2022b).

The limitedness of the currently reliable mea-
surement and evaluation tools makes this study
necessary to provide a distinguished base for mea-
surement tools in the field of people with special
needs. As well as, designing a measurement tool
to assess the attitudes of teachers of learning dif-
ficulties towards the application of augmented re-
ality technology in the formation of mental visual-
ization, which will benefit in the future in providing
an integrated educational application that enables
teachers of learning difficulties to apply it with their
students with learning difficulties, and build simi-
lar methods and programs that serve other study
subjects such as mathematics and others. This
study can contribute to the development of elec-
tronic curricula for learning difficulties based on
the use of augmented reality technology in learn-
ing. This is consistent with the objectives of sev-
eral previous studies (Wardley et al. 2019b; Bara-
gash et al. 2020; Ifijeh and Yusuf 2020; Altinpulluk
2019; Anderson 2019; Beck 2019; Marpa 2021,
Turanand Atila 2021).

CONCLUSION

Through this study and the previous research
literature, the researchers suggest some points that
are believed to be important to evaluate the atti-
tudes of learning disabilities teachers towards em-
ploying Augmented Reality technology in creat-
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ing mental visualization to distinguish between sim-
ilar alphabets.

1. Thereisa positive attitude among teachers
of learning difficulties towards employing
Augmented Reality Technology, creating a
mental perception to distinguish between
similar alphabets, as it creates a supportive
environment to facilitate the learning pro-
cess of people with learning difficulties, in
addition to their desire to provide equip-
ment and training programs that would help
them employ Augmented Reality Technol-
ogy in teaching people with learning dis-
abilities.

2. There are no statistically significant differ-
ences between the attitudes of teachers of
learning difficulties towards employing
Augmented Reality Technology in the for-
mation of mental perception to distinguish
between similar alphabets due to:

a.  Gender variable (male and female)

b.  Educational qualification variable (Ba-
chelor, Higher Diploma, MA, Ph. D.).

c. Yearsofexperience variable (from 1 year
to less than 5 years, from 5 years to less
than 10 years, more than 10 years)

d. Variable of familiarity with the concept
of Augmented reality (No, Somewhat,
Yes).

e. The variable of using Augmented Re-
ality Technology during the teaching
period (Yes, No).

3. Thereare statistically significant differenc-
es between the attitudes of teachers of learn-
ing difficulties towards employing Aug-
mented Reality Technology in the forma-
tion of mental perception to distinguish
between similar alphabets due to the vari-
able of sub-specialty. However, teachers
with other specializations associated with
adiplomain learning difficulties have a more
positive attitude than specialists in learn-
ing difficulties.

RECOMMENDATIONS

The researchers recommend the following main
recommendations:

Drawing the attention of decision - makers in
the development of an electronic platform for teach-
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ers of learning difficulties and their students aims to
provide training programs on the use of the mecha-
nism of activation and recruitment of Augmented
Reality Technology in facilitating the learning pro-
cess, in addition to adding mental perception strate-
gy to the school curriculum. Developing schools’
guides aimed at increasing awareness of educational
practitioners and families of people with learning dif-
ficulties in ways that activate mental perception strat-
egy and how to apply them in the education of people
with learning difficulties. Developing several appli-
cations based on the enhanced Reality Technology in
various teaching skills for people with learning difficul-
ties and dissemination for them among educational
practitioners.
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