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Abstract: This paper aims to investigate the opportunity of implementing Augmented Reality (AR) in Iraqi
schools by answering the following questions: Are teachers familiar with such technology? What perceptions do
teachers and students hold toward using AR in education? Do schools have the proper infrastructure to adapt AR?
What are the barriers preventing implementation of this technology? An online survey was designed and distributed
to a random sample, including teachers and students at international, private, and public schools in Irag. The results
show that even though the teachers had a basic understanding of the technology, they did not employ it in their
classes. Teachers have a slightly good attitude toward the usage of AR. However, they do not believe in its ability to
enhance the learning environment. On the contrary, from students’ perspective, they show a great attitude in using
AR; however, they face a lack of training and cannot self-learn. These findings are linked to the challenges that
affect the use of AR in education, including the difficulties teachers face in learning and using AR in classes.
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1. Introduction

Early 2019, the world faced an outbreak that had a
massive impact on all aspects of life, including
healthcare, social life, and education. According to the
World Health Organization [1], coronavirus (COVID-
19) is caused by a newly discovered coronavirus.
According to the WHO, people infected with the
COVID-19 virus develop mild to severe respiratory
disease and recover without special treatment. Despite

widespread public education about deterring and
delaying disease transmission, COVID-19 has spread
with 203,461,989 confirmed cases in 220 countries and
territories worldwide, including Iraq, with a total of
4,307,546 confirmed death cases as of August 2021 [2].
COVID-19 created the largest disruption of education
systems around the globe, affecting nearly 1.6 billion
learners in more than 190 countries and all continents

[3].
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Many countries took extreme measures, including
lockdowns of schools and universities to prevent the
spread of the virus. According to [4], the closure of
universities and schools has severe negative
consequences on students and, most importantly,
interrupted learning, depriving young learners of
opportunities for growth and development. Therefore,
educators, schools, and universities faced a challenging
year by switching to full e-learning [5]. E-learning was
growing by approximately 15.4% vyearly with no
pressure on teachers or students before COVID19;
during the pandemic educational institutions began
providing most of their services online, including
assessment and lectures to over 60% of students around
the world, and this drove the big companies to compete
offering new facilities and services to learners and
educators [6].

However, online learning is challenging, especially
in areas where practical training is required, making the
online platforms not sufficient for acquiring the desired
knowledge. Several researchers have looked at the
difficulties that come with implementing e-learning.
There is evidence that the implementation of electronic
learning programs has failed when agencies and their
constituents remain unprepared [7], [8]. Based on [9],
E-learning challenges can be classified into four
categories, technological, individual, cultural, and
course challenges. Moreover, E-learning lacks
presenting teacher-student interaction, which is crucial
to improving students’ motivation. This relationship
develops from the daily classroom activities conducted
between teachers and students [10].

One promising opportunity to overcome this
shortage is computing technologies, such as augmented
reality (AR) [11]. AR can be defined as “a system or
visualization technique that fulfills three main features:
a combination of real and virtual worlds, real-time
interaction, and accurate 3D registration of virtual and
real objects” [12]. AR provides the addition of virtual
objects into real environments to enable real-time
interaction between the teacher and the students [10].
Furthermore, AR can be considered one of the formats
within the Reality—Virtuality (RV) continuum, which
ranges from a fully real to a completely virtual world.
AR can be thought of as a mixed reality environment
with more real-world artifacts than virtual components
due to the possibility of mixing real and virtual worlds
within a single show [12].

It also provides an architecture where the virtual
world mixes things from the physical world. It acts as a
connection between the real world and the virtual
environment by providing synchronous interaction,
making it ideal for one-to-one teaching when it is
impossible to communicate. AR works by pre-
determining target points in the real world, connecting
to virtual objects, and interpreting the results through
certain programs. The pedagogical approach followed

in AR applications is Active Learning, a student-centric
approach that involves students and encourages them to
take ownership of their own learning experience. It
motivates them to use active inquiry, critical thinking,
and problem-solving [6], [13].

Authors in [14] argued that AR has a great potential
to make learning more apprehendable, interesting, and
engaging for students. Moreover, [15] stated that the
learning process in education should focus on
enhancing the level of interaction and creativity to a
new level, and it is not limited to sharing knowledge
and experience. AR uses creative and innovative
teaching methods, and it can transform classrooms as
[16] suggested.

In this paper, the concept of augmented reality in
education is introduced, the method that can be used to
determine the appropriateness of using augmented
reality for education in schools is proposed, the results
of applying this method are illustrated, and finally the
most important conclusion and recommendation is
discussed.

2. AR in Education

The way AR is designed, implemented, and
integrated into formal and informal learning
environments directly impacts its educational value.
How AR technologies support and enable, meaningful
learning is an important consideration. Educators will
benefit from seeing AR as a term rather than a specific
form of technology [17]. Educator participation is
critical for the creation of beneficial AR technologies
for teaching, which increases the likelihood of AR
being used in education [18]. AR applications have
been created for a variety of educational purposes [19].
This form of learning will improve cognitive skills and
increase intellectual awareness of phenomena that are
either invisible or difficult to observe and correct any
misconceptions [17]. Learning difficulties are often
encountered  when  visualizing unobservable
phenomena, and AR discusses these difficulties [17],
[20].

In [21], the authors investigated the effect of AR-
enhanced science textbooks on Malaysian students in
lower secondary school. In [22], the authors used
fourth-grade students in Taiwan to assess the use of an
AR-based mobile learning framework for natural
science inquiry activities. Also, in [23], the authors
used first-year students in Turkey to assess the use of
an AR improved laboratory manual in science labs. The
impact of the Anatomy 4D mobile application on the
learning motivation of undergraduate health science
students at UCT was investigated in this study.

AR technologies may help students improve the
skills and information gained from technology-
enhanced learning environments [17]. Integrating
various sources of information can reduce cognitive
workload [18], [21]. AR immersion and interaction
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features can motivate students to participate in learning
activities and improve learning motivation [20].
Moreover, the skills and knowledge that students
develop through technology-enhanced learning
environments may be developed more effectively
through AR technology [23].

However, some challenges with the use of AR in
education concerning AR technology, users may
experience usability issues and technical problems, and
some students may find this technology complicated
[23]. There is no evidence to suggest that usability
issues are directly related to AR technology and may
instead stem from inadequate technology experience,
interface design errors, technical problems, or negative
attitudes [24]. Combining real and virtual objects may
cause confusion, as students may face difficulty
navigating between fantasy and reality [17]. AR
technology within a learning environment requires
multitasking, as students need to engage with large
amounts of information and multiple technological
devices to accomplish complex tasks [17]. This may
result in a cognitive overload and a feeling of being
overwhelmed or confused.

Moreover, when using AR technology in the
classroom, students need to use multitasking because
they must interact with vast volumes of data and
various technical devices to complete complex tasks.
This can lead to cognitive overload and feelings of
overwhelm or confusion [17], [24]. Another issue is
that the stability of mobile AR technology cannot be
assured, and problems can arise if the technology lacks
well-designed interfaces and instructions, as this may
make the technology too complex. Users can need
additional time to become acquainted with and relaxed
with AR technology [17], [21], [24].

3. Research Methodology

When recognizing the benefits and challenges of
using AR in education, it is important to research the
possibility of implementation in Iragi schools. This
research aims to identify the application of AR in
education and the obstacles regarding the adoption of
AR in Iragi schools; this paper focuses on the teacher’s
and the student’s viewpoint about AR technology.
Thus, it can answer the following questions:

1. Are teachers at Iragi schools familiar with AR?

2. What perceptions do teachers hold toward using
AR in education?

3. What are the challenges that face teachers?

4. What perceptions do students hold toward using
AR in education?

5. Is there a difference in readiness among private,
public, and international schools?

This paper aims at examining the level of
acceptance of using augmented reality technology in
the educational context, discovering the willingness of
Iragi school students and teachers to use augmented

reality technology in their classrooms. A methodology
based on a questionnaire will be designed, data will be
collected and analyzed to reach these aims.

3.1. The Survey Design

An electronic survey consisting of a list of
questionnaires as multiple-choice questions was
designed and developed. The questionnaire consists of
three sections. The first section contains an explanatory
video on how to use augmented reality technology in
education and a questionnaire for the participants’ basic
data such as the possibility of using this technology, the
type of school, the geographical area, and the e-mail.
The second section of the questionnaire contained a set
of questions about students’ familiarity with AR
technology and the possibility of using it in their
education. Finally, the third section contains questions
directed to teachers about their position towards it and
the advantages and obstacles of using augmented
reality in education.

The questionnaire was written in the English and
Arabic languages as neutral as possible. The survey
questions focused on basic and important matters,
including understanding AR technology and the
possibility of using it, availability of its requirements,
enjoyment of learning, education, and creativity, the
possibility of communication, difficulties, problems,
safety and health, and other psychological issues.
Survey questions were rated from 1-5 which means (1
= Strongly Agree (SA); 2 = Agree (A); 3 = Neutral (N);
4 = Disagree (D); 5 = Strongly Disagree (SD),
respectively.

3.2. Data Collection

The link to the questionnaire was sent directly to
schools to ensure the reliability of the data collected.
The reasons beyond using google forms were, it can
reach a large number of participants at different
locations, save cost, and due to the schools’ lockdown
at the time of collecting the data. The participants were
selected randomly and asked to participate in the study
voluntarily. Over one month, 145 responses were
collected; 95 (65%) participants were teachers, and 50
(34%) were students. After carefully looking through
the responses, one teacher was excluded as they did not
declare their gender. No duplication in answers and no
indication of lack of attention while filling the form.
Table 1 and Table 2 illustrate the demographic data of
the teachers and the students, respectively.

Table 1 The demographic data of the teachers’ participants

Variable Value Frequency Percentage*
Occupation  Teacher 94 65%
Gender Male 48 51%

Female 46 48%




424

Continuation of Table 1

Public 83 88%
School Type
Private 8 8%
International 3 3%
Qualification Bachelor 56 60%
Master 22 24%
High Diploma 7 7%
Doctoral 7 7%
Region Northern Iraq 28 30%
Mid Iraq 14 14%
Southern Iraq 51 53%

* Rounded to the nearest one

Table 2 The demographic data of the teachers’ participants

Variable  Value Frequency Percentage*
Occupation  Student 50 34%
Male 35 70%
Gender Female 15 30%
Public 43 86%
School Type Pl’ivate 2 4%
International 5 10%
Primary 24 48%
Year Stage Secondary 14 24%
Highschool 12 28%
Northern Iraq 43 86%
Region Mid Iraq 1 2%
Southern Iraq 11 22%

* Rounded to the nearest one

3.3. Data Analysis

The Statistical Package for the Social Sciences
(SPSS) version (26) was used to analyze data collected
from the survey. Descriptive statistical analysis such as
frequencies, percentages, mean, standard deviation, and
reliability was carried out to identify the satisfaction
level of using AR technology in teaching and learning.
The dependability was assessed using Cronbach’s
Alpha Coefficient for internal consistency, that is, how
closely related a set of items are as a group. It is
considered to be a measure of scale reliability. The
basic analysis process is to bring the data together and
to edit and interpret them. Therefore, validity and
reliability are necessary to make detailed descriptions.

4. Results Analysis

The details of the results can be categorized into
two sections: first, the analysis of the results from the
teachers’ point of view, and second the results from the
students’ point of view.

4.1. Analyzing Teachers Questionnaire

Two constructs were covered in this survey:
attitudes and barriers. Table 2 and Table 3 show
teachers’ familiarity and use of AR. Table 4 shows five
questions that look at the challenges, and Table 5
shows 12 questions that look at teachers’ attitudes. The
Cronbach’s Alpha Coefficient for the 17 items was
0.84, which means a very good level of reliability such
that the items have relatively high internal consistency.

Of the 94 participants who completed the survey, 48
(51%) were males, and 46 (48%) were females, as
shown in Table 1. The majority of participants (58,
62%) have a Bachelor’s degree, 48 male and 10 female.
However, (22, 23%) have a Master’s degree, (7, 7%)
have a high Diploma, and (7, 7%) hold a Doctoral
degree are all females. (83, 88%) of the participants are
teaching in public schools.

To address the first research question — Are teachers
at lragi schools familiar with AR? — teachers were
asked to rate their knowledge with Augmented Reality
as shown in Table 2. From this table, it can be seen that
52% of male participants with a Bachelor’s degree
agreed with being familiar with AR, and 31% of them
strongly agree with the statement. Only 5% of females
agree with the statement, and 12% disagree or are
neutral. This item had a mean of 1.46 and a standard
deviation of 0.85. However, 55% of Master holder
female and 57% of Doctoral holder female participants
agree to the statement, while 43% strongly agree, this
item had a mean of 1.57 and a standard deviation of
0.53. From these results, it can be indicated that
teachers at Iragi schools are familiar with AR. Also,
gender and qualification had no bearing on teachers’
familiarity with AR.

Table 3 Teachers use of AR

?:fer:naallfe e No Mayoe Total Mean SD
m f mf m f

Bachelor Degree 58 146 0.85

Frequency 37 6 03 11 1

Percentage  64% 10% 5% 19% 2%

Master Degree 22 145 0.8

Frequency 0 16 02 0 4

Percentage 73% 9% 18%

High Diploma Degree 7 143 0.79

Frequency 0 5 01 0 1

Percentage 71% 14% 14%

Doctoral Degree 7 1 0

Frequency 0 7 00 0 0

Percentage 100%

The second issue concerned teachers’ use and
perception towards augmented reality programs: What
perceptions do teachers hold toward using AR in
education? According to the statistics, the majority of
the teachers show a willingness to use AR in teaching
despite their gender and their qualification. Tables 3
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and 4 show the statistics for teachers’ attitudes toward
AR. Table 4 features 12 questions aimed at gathering
data on teachers’ attitudes. The frequencies,
percentages, means, and standard deviation (SdD) are
shown in Table 4.

Table 4 Teachers’ attitude toward using AR in education

#  Question SA A N D SD Mean SdD
AR helps you explain
1 lectures more 42 43 6 2 1 1.68 0.78
efficiently
45% 46% 6% 2% 1%

AR improves the
2 quality of education 40 45 6 2 1 171 077
and performance

43% 48% 6% 2% 1%
You can communicate
3 with students easily 28 44 15 6 1 202 09
using AR
30% 47% 16% 6% 1%
4 Youcanimprovethe g 3 13 5 0 184 085
curriculum using AR
40% 40% 14% 5%
Class activities are
5  more interactive using 36 41 11 6 0 187 0.87
AR
38% 4% 12% 6%
g UsingARmakethe . 39 10 5 0 179 0.84
students more creative
43% 41% 11% 5%
7 AR increase student 48 37 6 3 0 162 075
attention
51% 39% 6% 3%
Using AR is more fun
8 with the students 51 36 8 3 ! 159 079
54% 38% 3% 3% 1%

You can use AR in the
subjects you teach

38% 49% 9% 4%
AR makes it easier to
teach certain subjects
10 that cannot be taught 7 46 7 4 0 177 076
in normal classes
39% 49% 7% 4%
AR decreases the
11 teaching/learning 33 42 11 8 0 194 09
efforts
35% 45% 12% 9%

AR is a safer and
12 healthier learning 42 43 8 1 1 1.69 0.76
environment

45% 46% 9% 1% 1%

education from the teacher’s perspective. The teachers
agreed that various impediments could stymie the use
of AR in education. Some points of agreement were
stronger than others related to learning and using AR.
“You have difficulties learning and teaching using AR”
with mean = 3.02 and “There are difficulties using AR
applications” with mean = 2.38. Teachers also pay
importance to the cost of using AR devices and
applications. On the other hand, some challenges had
less agreement from teachers, such as the availability
of the internet connection.

Table 5 Challenges for using AR in education

# Question SA A N D SD Mean SdD
| have an
1 Internet 41 44 7 1 2 1.73 0.82
connection
44% 47% 7% 1% 2%
You have
difficulties
2 learningand 2 28 35 23 6 3.02 0.95
teaching
using AR
2% 30% 37% 24% 6%
There are
g difficulties o 38 20 21 3 281 093
using AR
applications
3% 40% 31% 22% 3%
| have a
smart device
4 (Mobile, 55 3% 4 1 3 1.84 0.63
Tablet, iPad,
etc.)
59% 37% 4% 1% 3%
AR is
5  expensive for 17 39 29 6 4 238 0.99
you

18% 41% 31% 6% 4%

The mean values, which varied from 1.59 to 2.02,
and standard deviations, ranged from 0.75 to.9,
demonstrated a high positive response to the items.
“You can communicate with students easily using AR”
had the highest mean (mean = 2.02), followed by “AR
decreases the teaching/learning efforts” with (mean =
1.94). However, all items had a mean of less than 2,
indicating that the teachers did not believe AR could
improve the learning environment.

To answer the third research question — What are
the challenges that teachers face? — Table 5 shows the
collection of questions meant to gather information
about the barriers that can obstruct the usage of AR in

4.2. Analyzing Students’ Questionnaire

The Cronbach’s Alpha Coefficient for internal
consistency is 0.74, which is an acceptable reliability
level. 70% (35) of the participants are male students,
and 30% (15) are female. The majority of students are
from public schools (43, 86%). Therefore, the school
type had no impact on the students’ attitude towards
AR. Moreover, (24, 48%) of them study at primary
school (ages 6-11 years) in northern Iraq. Please refer
to Table 2 in Section 2.2 for the demographic data of
the student participants.

Table 6 Students readiness of using AR

Item Level Gender Frequency Total Percentage Mean SD
Yes Male 22 30 61% 161 0.84
D, o9
method? No Male 6 8 16%
Female 2
Maybe Male 6 12 24%
Female 6
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The fourth research question — What perceptions do
students hold toward using AR in education? — deals
with the students. This question is answered in the
second part of the survey. Twelve questions are
included to find the students’ attitudes and six
questions for the challenges towards AR. Another
question is designed to find the readiness of the
students to use AR; Table 6 illustrates the students’
readiness, and Table 7 presents the students’ attitudes.

Table 7 Students attitude of using AR

# Question SA A N D SD Mean SdD
Understanding
1 the lecture is 16 20 10 2 2 21 1.03
easier with AR.
17% 21% 11% 2% 2%
AR provides
2 better ways to 20 18 5 5 2 2.04 114
perform duties
21% 19% 5% 5% 2%
You can
communicate
3 with your friends 19 17 9 4 1 204 1.04
at school using
AR
20% 18% 10% 4% 1%
4 ARismorefun o, e g,y 182 097

and flexible
26% 17% 7% 2% 1%

You can learn by
5 yourself using 9 12 15 13 1 273 1.09
AR applications

10% 13% 16% 14% 1%

You will be more
creative if you
are using AR
applications

1% 22% 9% 3% 2%

You are more
7 interested in 15 18 9 6 2 227 113
studying with AR

16% 19% 10% 6% 2%
You enjoy

8 studying with AR 13 23 9 4 1 216 0.96
14% 24% 10% 4% 1%
AR is better than
9 the traditional 5 11 17 9 8 312 1.18

class
5% 12% 18% 10% 9%

AR is a safer and
10  healthier learning 16 22 9 2 1 202 0.92
environment

17% 23% 10% 2% 1%
Remembering is

11 easier with AR 12 23 11 3 1 2.18 0.93
13% 24% 12% 3% 1%
12 ARis boring 4 4 11 21 10 355 114

4% 4% 12% 22% 11%

Table 6 shows that only (16%) of the students said
they did not want to use AR, while the majority (61%)
said they wanted to use AR, and (24%) were not sure.

The data did not show any difference between the
readiness of male students and female students
concerning their readiness to use AR. Students show
great interest in using AR in the classroom (see Table
7); almost all the items measured scored with mean >
2, they agree that “AR is better than the traditional
class” and that it is not boring.

Table 8 Students challenges of using AR

#  Question SA A N D SD Mean SdD

I have an Internet
connection 0 1.84 0.92

22% 23% 2% 5%
I have problems using
2 smart devices and the 7 2 14 15 12
Internet 343 129
% 2% 15% 16% 13%

I need the training to

use AR in education 1 239 113
15% 16% 12% 10% 1%
AR is expensive for
4 you 6 10 21 11 2 29 1.01
6% 1% 22% 12% 2%
| have a smart device
(Mobile, Tablet, iPad, 29 15 4 2 0 1.63 0.95
5 etc)
31% 16% 4% 2%
There are difficulties
6 using AR applications 9 % ! 5 296 1

4% 10% 27% 7% 5%

However, their main challenge is using smart
devices; the question [ have problems using smart
devices and the Internet has the highest mean of 3.43.
This result is understandable due to the young age of
the participants, as the majority are from primary
school (aged 6-11 years). Moreover, data collected and
presented in Table 8 show that students highlighted the
need for training as they find using AR difficult and
cannot learn it by themselves.

Table 9 Students acceptance level for using AR

# Question Level @;:ceptance
Primary 42%
1 Understanding the lecture is easier with AR. Sejctr)]ndary 25%
Hig 67%
school
Primary 20%
2 AR provides better ways to perform duties Sgc?]ndary 32%
Hig 63%
school
Primary 31%
You can communicate with your friends at Secondary 36%
school using AR High 26%
school 0
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Primary
Secondary
High
school

40%
39%
40%

4 AR is more fun and flexible

Continuation of Table 9

Primary
Secondary
High

You can learn by yourself using AR applications school

13%
29%
29%

Primary

Secondary
You will be more creative if you are using AR High
applications school

35%
32%
44%

Primary
Secondary
High

You are more interested in studying with AR school

31%
32%
36%

Primary
Secondary
High
school

33%
36%
42%

8 You enjoy studying with AR

Primary
Secondary
High
school

17%
7%
24%

9 AR s better than the traditional class

Primary
Secondary
High
school

42%
25%
46%

10 AR is asafer and healthier learning environment

Primary
Secondary
High
school

38%
25%
42%

11 Remembering is easier with AR

Primary
Secondary
High
school

4%
14%
9%

12 AR is boring

Concerning the fifth research question — Is there a
difference in readiness among private, public and
international schools? — there is no clear picture from
the obtained results to answer this question; this is due
to the lack of international and private schools in the
country, in addition to the fact that most of the
respondents to this questionnaire are from public
schools.

However, students’ responses at different types of
schools can be examined using the acceptance level
(the average of agreement), as shown in Table 10. From
this table, it can be seen that the students at Primary
and High Schools are more responsive, especially from
the side of understanding the AR; the provision of AR
is a better way to perform duties; AR is boring because
High School students are more exposed to technology
through game videoing and social media use. Primary
school students were forced to use technology due to
the COVID pandemic and the time spent studying
online. The other factors are normal and low because of
the novelty of using AR. Also, it can be seen from
Table 10 that the low acceptance responses of the
secondary school due to struggling of the secondary
students in adopting and embracing the use of
technology due to lack of online resources dedicated to
them, less understanding the AR technology, less
familiarity with AR, they thought that AR technology is

not better than traditional ways, and it is boring.

5. Conclusion and Recommendation

This research aimed to investigate teachers’ and
students’ familiarity with AR, their attitude toward its
use in education, and the challenges faced in Iraqi
schools. Surprisingly, despite the fact that the
instructors were familiar with AR, they did not employ
it in the classroom. They do not believe AR can change
the outcome of teaching, this is due to the challenges
they have in using AR and the lack of proper training.
Moreover, AR is expensive even though their schools
do not have sufficient funds to provide the equipment.
The teachers’ attitude was not affected by gender,
background, and qualification.

From a student perspective, despite the young age
of the participants, they showed great readiness in
using AR, and they have good attitudes towards
learning using AR. They realize its importance, and
they prefer it over traditional classroom learning.
However, primary school students lack training and
have difficulties using AR applications; another issue is
having smart devices and using these devices.

At all, the students’ response to the use of
augmented reality technology in different levels did not
reach a high level due to the absence of the official use
of augmented reality technology in schools and the lack
of training for teachers on its use, as well as low
awareness of the importance of using this technology.
However, it can be seen that the responses for primary
and High schools are better than secondary schools due
to many reasons; some of them are psychological,
environmental, technical, educational, and economical.

Finally, there is a need to provide awareness about
AR and improve the software to make it easier for
teachers and students; pay attention to teachers’
training to employ different educational techniques to
enhance their knowledge and skills; educate teachers
and students about the usage of augmented reality
technology and how to apply it in the classroom
through training courses and workshops. There is also a
need for Dbetter infrastructure and improved
technologies to make AR more impactful and widely
acceptable in education in Irag.
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