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ABSTRACT

There are many different ways for people to be
educated and trained with regards to specific
information and skills, they need. These methods
include classroom lectures with textbooks,
computers, handheld devices, and other
electronic appliances. The choice of learning
innovation is dependent on an individual’s access
to various technologies and the infrastructure
available in the environment where the person
lives. In a rapidly changing society where there is
a great deal of available information and
knowledge, adopting and applying information at
the right time and right place is needed to
maintain efficiency in both school and business
settings.

Augmented Reality (AR) is one technology that
dramatically shifts the location and timing of
education and training. This research paper
describes AR, how it applies to education and
training, and its potential impact on the future of
education in the Nigeria context. This research
assesses the impact of AR usage in teaching and
learning among selected students in the northern
central part of Nigeria. Research question was
drawn, and hypotheses were formulated and
tested at 0.05 level of significant. The population
of the study is 40 students. The data collected
were analyzed using mean, standard deviation
and Chi-square test. The study shows that AR
technology enhances student motivational level
and engagement in learning. In addition, students
experience when AR is used for teaching shows
that the use of AR in education can be a key
component in the learning environment of the
future.

(Keywords: technology, augmented reality, AR, virtual
reality, VR, teaching and learning, education)
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INTRODUCTION

Technology has become a crucial part of our
lives in today’s society. The way people now
think and apply knowledge are completely
influenced by the prevailing technology. In
today’s world, technologies for educational
delivery are developing at a great speed,
influencing students, teachers, learning
environments, and learning processes.

Technology has become entrenched in education
and the results indicate a positive impact on
teaching and learning styles. Tekedere and Goke
(2016) noted that the integration of informatics
technologies into education has given rise to the
emergence of studies of different qualities,
increase in the learning sources, differentiation in
learning sources and teaching approaches.
Wallace (2018) also noted that, integration of
technology provides a means to enhance student
learning and engagement in lectures. Lectures
that are supported by technology will open up
opportunities for a more innovative forms of
teaching and learning. This is because the use of
technology involves solving real-world problems,
using informational resources that are current,
able to simulate concepts for better
understanding, visualization and communication
with professionals in that field. In addition, it is
believed that learning with technology will
complement the traditional forms of teaching and
learning.

The integration of technology tools into the
curriculum is becoming part of good teaching.
With integration of technology to teaching and
learning in contemporary education, teachers not
only have to spend a good deal of personal time
working with computers but also their level of
confidence in handling new technologies and
innovation are enhanced.
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One of the newest developing technologies is
augmented reality (AR), which can be applied to
computers, tablets, and smartphones. AR affords
the ability to overlay images, text, video, and
audio components onto existing images or space.
AR technology has gained popularity in the
educational market for its ability to bridge gaps
and bring a more tangible approach to teaching
and learning. The benefits of AR include
incorporating of virtual and real-world experience
which enhances Student-centered activities
(Saidin et al.,, 2015). The AR technology also
allows the presence of the user in two different
spectra, the real and the virtual world, at the same
time. In addition, AR enhances experiences by
adding virtual components such as digital images,
graphics, or sensations, as a new layer of
interaction with the real world (Hagl and Duane,
2018).

According to Cai et al. (2014) AR technology offer
a learning medium that is close to the real world
and make it possible for the students to play an
active role in the learning process. Another
technology which shares almost the same domain
with AR, is Virtual Reality (Vilanova, 2017). Virtual
Reality (VR) is an artificial, computer-generated
simulation or recreation of a real-life environment
or situation. Unlike VR, AR offers the users a
perfect interface that brings the real and virtual
world together. The users may interact with the
virtual objects that are placed within the real
scenes around and experience the most natural
and real human-computer interaction.

AR is a very efficient technology for education at
all levels because it influenced the learning
process in a positive way (Ibafiez et al., 2014; Cai
et al.,, 2014; Antonioli et al., 2014). In higher
education such as universities and colleges,
students can improve their knowledge and skills,
especially on complex theories or mechanisms of
systems or machinery. AR can make complicated
mechanisms and difficult theories in higher
education accepted and understood by students
with contextually enriched interaction using AR
technology.

With the advancement in technology today,
learning in traditional ways can be enhanced with
AR technologies thereby removing the boredom
associated with teaching and learning a complex
practical topic in a traditional way without
technology application. AR brings flexibility,
simplicity and attractiveness to teaching and
learning.
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AR technology can be utilized through a variety
of mediums including desktops, mobile devices,
and smartphones. In any educational setting,
there are often numerous limitations with
available resources. They are common in the
traditional classroom as a result of budget
restraints or constraints on time, the means to
teach students in scenarios that allow them to
learn by doing can be a challenge. Therefore,
with AR technology contents and instruction
delivery within the traditional classroom can be
enhanced, contents are extended into the world
outside the classroom and instruction in the
special education classroom supplemented.

Classrooms can shift from the traditional lecture
style setting to one that is more lab and student-
oriented (Antonioli et al., 2014). Students been
naturally curious and playful, they learn and
explore when they play, manipulating a wide
range of real objects and getting to see the
results of their actions immediately. By this way,
students learn by internalizing the activities,
habits, vocabulary and ideas of the members of
the community in which they are. In other words,
students learn best through primarily a social
activity and participating in the social life of the
school.

This research assesses the perception of users
on the effectiveness of using AR technology in
classroom for educational delivery.

RESEARCH QUESTION

Based on the research problem, the following
research questions were raised to guide the
study:

i. How does AR increase the motivation
and engagement of learning?

ii. How does student react to the use of AR
technology in classroom?

iii. How are the experiences of students
when using AR?

iv. What role does AR play in the process of
learning among students?
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HYPOTHESES

The following null hypothesis were formulated for
the study and were tested at p < 0.05 level of
significance.

Ho: Using Augmented Reality technology has a
positive effect on education.

Hi: There is no significant difference in the
effectiveness of using AR in class rooms.

LITERATURE REVIEW

Tiwari and Patkar (2016) described AR as the
reality in which virtual objects or images are
mounted with the real-world objects. AR is a live
view of a real-world environment whose elements
are augmented by computer-generated sensory
input such as sound, video, graphics or GPS data.
It is a technology that supplements the computer-
generated virtual objects with the real-world
objects, it appears as if they co-exist in the same
space as real world.

The term AR is used to describe a combination of
technologies that enable real-time mixing of
computer-generated content with live video
display. AR is based on techniques developed in
VR and interacts not only with a virtual world but
has a degree of interdependence with the real
world (Mekni and Lemieux, 2014).

The term AR was coined by Tom Caudell; a
former Boeing researcher in 1990. The concept of
augmenting the real world by virtual data was
initially used by a number of applications in the
late 1960s and 1970s. Since the 1990s, AR has
been used by some large companies for the
purpose of visualization and training. Nowadays,
the rising power of personal computers and
mobile devices enables the concept of AR to be
applied in traditional educational environments
such as schools and universities (Diegmann et al.,
2015)

Lee (2012) stated that AR has strong potential to
provide both powerful contextual, on-site learning
experiences and serendipitous exploration and
discovery of the connected nature of information
in the real world. AR has been experimentally
applied to both school and business
environments, although not as much as classic
methods of education and training during the last
two decades. In addition to that, the technologies
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that make AR possible have become much more
powerful than ever before and compact enough
to deliver AR experiences to not only corporate
settings but also academic venues through
personal computers and mobile devices. Several
educational approaches with AR technology have
also become more feasible. Also, wireless mobile
devices, such as smartphones, tablet PCs, and
other electronic innovations, are increasingly
ushering AR into the mobile space where
applications offer a great deal of promises,
especially in education and training (Lovreglio,
2018).

The most innovative aspect of AR is not the
technology, it is the objective. Instead of
replacing physical objects with a computer, we
create systems that allow people to interact with
the real world in natural ways and at the same
time, benefit from enhanced capabilities from the
computer. As Mackay (2010) stated the future we
envision is not a strange world in which we are
immersed in "virtual reality". Instead, we see our
familiar world, enhanced in numerous, often
invisible ways.

AR educational programs are student-centered
and related to student interests. It allows students
to explore the world in an interactive way.
Constructivism also encourages students to work
collaboratively, and AR provides students the
opportunity to do this in a traditional school
setting as well as in distance education. In any
educational setting, there are often limitations in
the various resources available. This is often
seen foremost in the traditional classroom. Due
to budget restraints or constraints on time, the
means to teach students in scenarios that allow
them to learn by doing can be a challenge.
Desktop AR allows students to combine both real
and computer-generated images (Antonioli et al.,
2014).

As stated by Kesim and Ozarslan (2012), AR
technology is not a new issue. It has been used
in fields such as: military, medicine, engineering
design, robotic, telerobotic, manufacturing,
maintenance and repair applications, consumer
design, psychological treatments, etc. Displaying
information by using virtual things that the user
cannot directly detect with his own senses can
enable a person to interact with the real world in
ways never before possible. We can change the
position, shape, and/or other graphical features
of virtual objects with interaction techniques
augmented reality supports.
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Using our fingers or motions of handheld devices
such as shake and tilt we have an ability to
manipulate virtual objects, as well as to physical
objects in the real world. AR can be applied for
learning, entertainment, or edutainment by
enhancing a user's perception of and interaction
with the real world. User can move around the
three-dimensional virtual image and view it from
any vantage point, just like a real object. The
information conveyed by the virtual objects helps
users perform real world tasks. Tangible Interface
Metaphor is one of the important ways to improve
learning. This property enables manipulation of
three-dimensional virtual objects simply by moving
real cards without mouse or keyboard (Wallace,
2018).

AR can also be used to enhance collaborative
tasks. It is possible to develop innovative
computer interfaces that merge virtual and real
worlds to enhance face-to-face and remote
collaboration. AR is predicted to become
mainstream within ten years (DelLucia et al,
2012). The evolution of the technology is the
result of improvements regarding machine
learning, smartphones, and cameras to mention a
few.

Kohn, et al. (2018) stated that with AR users can
see digital overlays onto his or her surroundings
through a technical device such as mobile phone
or AR glasses. These overlays can be 2D/3D
graphics, information and  other visual
enhancements. AR is expected to innovate many
different fields. For instance, in medicine,
surgeons could use AR-glasses to be assisted by
real-time visual assistance models during a
surgery procedure. Another field could be in the
manufacturing industry where operators need to
assemble hundreds of components in a precise
sequence as quickly as possible. Instead of
relying on outdated manuals the operator could be
guided by AR based applications (Catalan and
Gidlof, 2018). Some studies have been carried to
evaluate the effectiveness of using AR in teaching
and learning.

Shirazi and Behzadan (2014) designed and
implemented collaborative context aware mobile
augmented reality tool (CAM-ART) in classroom-
scale experiments to assess the effectiveness
traditional lecture-based instruction and
information delivery methods. The contents of an
ordinary textbook were enhanced using computer-
generated three-dimensional (3D) objects and
other virtual multimedia (e.g., sound, video, and
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graphs), and delivered to students through an AR
application running on their smartphones or tablet
computers. Data analysis showed that CAM-ART
had a measurable and positive impact on
students’ learning both in short-term and long-
term. Moreover, results of the feedback
questionnaire indicated that students found CAM-
ART to be an interesting, helpful, and
motivational approach in the classroom that
helped them gain more in-depth and long-lasting
knowledge beyond what is normally expected
from traditional lecture-based teaching methods.

Alkhattabi, (2017) in his study reviewed the main
benefits of using augmented reality applications
in education. user acceptance of AR applications
in primary schools, within an e-learning
environment from the teachers’ perspective were
examined and the benefits and barriers to
adopting this technology was also explored.

Safar, et al. (2017) scrutinized the effectiveness
of using AR applications (apps) as a teaching
and learning tool when instructing kindergarten
children in the English alphabet in some states in
Kuwait. The study compared two groups: (a)
experimental, taught using AR apps, and (b)
control, taught wusing traditional face-to-face
methods. A total of 42 (i.e., 21 in the
experimental group and 21 in the control group)
preschoolers enrolled in the public educational
system participated in this study in the second
semester of the 2015-2016 academic year. The
findings of this research are coherent and
consistent with the results of other studies
conducted over the past 5 years as well as with
the postulated hypotheses.

Sirakaya and Cakmak (2018) examined the effect
of using AR on students' achievement,
misconception and course engagement. A
(matched) quasi-experimental research design
with both pretest and posttest control groups was
used in the study. Mayilyan (2019) carried out a
study to assess the potential of AR technology in
educational settings by outlining the attitude of
learners towards the wuse of immersive
multimedia content in their learning mediums.
Based on the literature above which examines
the use of AR in education and summarized the
methods of the studies examined, this research
assesses the perception of users on the
effectiveness of using AR technology in
classroom for educational delivery.
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METHODOLOGY

The study drew samples from postgraduate
students M.Sc. class of 2017/2018 session in
computer science in the Nigerian Defence
Academy, Kaduna, Nigeria. Questionnaires were
designed and made available Online. Forty (40)
students were administered with a questionnaire
but 33 students were able to fill and submit back.
This research used the quantitative approach
which involves collecting and converting data into
numerical forms so that statistical calculation can
be made and conclusions drawn.

The researchers made use of descriptive and
inferential statistics. The descriptive statistics
were frequency count, mean and standard
deviation. The inferential statistics were applied to
assess the significance of the hypothesis. Chi-
square test was used to test the null hypotheses
formulated to further confirm the veracity of the
difference in mean scores using survey monkey at
0.05 level of significance.

DATA ANALYSIS AND PRESENTATION OF
RESULTS

The data collected is presented in table form and
was analyzed to answer the research questions.
In answering the research questions for the study,
mean, standard deviation was used. The results
are presented in Tables 1, 2, 3 and 4.

Table 1: How does AR increase the motivation
and engagement of learning?

ANSWER CHOICES RESPONSES

Extremely effective 30.30% 10
Very effective 36.36% 12
Somewhat effective 33.33% 11
Not so effective 0.00% 0
Not at all effective 0.00% 0
TOTAL 100% 33

From the data 30.30% of the responses believe
that AR is extremely effective in increasing the
motivation and engagement of learning, while
36.36% believe it is very effective and 33.33%
believe it is somewhat effective.
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Table 2: How does student react to the use of AR
technology in classroom?

ANSWER CHOICES RESPONSES

Extremely useful 36.36% 12
Very useful 42.42% 14
Somewhat useful 21.21% 7
Not so useful 0.00% 0
Not at all useful 0.00% 0
TOTAL 100% 33

From the data 36.36% of the responses believe
that student react extremely useful to the use of
AR in classrooms, while 42.42% believe it is very
useful and 21.21% believe it is somewhat useful.

Table 3: How are the experience of students
when using AR?

ANSWER CHOICES RESPONSES
Very satisfied 24.24% 8
Satisfied 60.61% 20
Neither satisfied nor dissatisfied 12.12% 4
Dissatisfied 0.00% 0
Very dissatisfied 3.03% 1
TOTAL 100% 33

From the data 24.24% of the responses are very
satisfied with the experience using AR, while
60.61% of the responses are satisfied, 12.12%
are neither satisfied nor dissatisfied and 3.03%
are very dissatisfied.

Table 4. What role does AR play in the process
of learning among students?

ANSWER CHOICES RESPONSES
Extremely important 21.271% 9
Very important 54.55% 18
Somewhat important 15.15% 5
Not so important 0.00%

Not at all important 3.03% 1
TOTAL 100% 33

From the data 27.27% of the responses believe
that AR play an extremely important role in the
process of learning among students, while
54.55% of the responses believe it is very
important, 15.15% of the responses believe it is
somewhat effective and 3.03% of the responses
believe it is not at all important.
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TESTING OF HYPOTHESES

After answering the research questions, the stated
null hypotheses were tested at p < 0.05 level of
significance to express significant difference.

Ho: Using AR technology has a positive effect on
education.

Hi: There is no significant difference in the
effectiveness of using AR in class rooms.

Research Questionl: How does AR increase the
motivation and engagement of learning?

To test this hypothesis, the mean was subjected
to chi-square test and summary of analysis is
shown in figure 1, Since the value of Chi-square is
0.182 which is less than the tabulated value 0.913
at 2 degrees of freedom and 5% level of
significance so the Null Hypothesis — using
augmented reality technology has a positive effect
on education is retained.

Research Question2: How does student react to
the use of AR technology in classroom?

To test this hypothesis on the question, the mean
was subjected to chi square test, Since the value
of Chi-square is 2.364 which is less than the
tabulated value 0.307 at 2 degrees of freedom
and 5% level of significance so the Null
Hypothesis — using augmented reality technology
has a positive effect on education is retained as
shown in Figure 2.

Research Question3: How are the experiences
of students when using AR?

To test this hypothesis, the mean was subjected
to chi square test and summary of analysis are
shown, Since the value of Chi-square is 28.455
which is greater than the tabulated value 0.000 at
3 degrees of freedom and 5% level of
significance so the Null Hypothesis — using
augmented reality technology has a positive
effect on education is rejected as shown in Figure
3.

One-Sample Chi-Square Test

Frequency

M observed
H Hypothesized

i

Hypothesis Test Summary

Frequency
1

Null Hypothesis & Test © Sig.% Decision™
. Retain the
1 e null "
hypothesis
One-s | R h extremely effective very effective somewhat effective
- tain the otivation
The categories of teaching occur [e-=ample e m
2 " frity Chi-Square 307 null
with equal probabilities. Test hypothesis
Total N 33
3 The categories of experience occur gﬂf'ssqirgéle 000 EUE ect the
with equal probabilities. Test hypathesis s .
est Statistic
i . - Cne-Sample Reject the
4 l’hsaclat‘% De::a?l?tinefsmle occur with Chi-Square 000 | null
qual p - Test hypothesis Degrees of Freedom 2
Asymptatic significances are displayed. The significance level is .05. L. )
Asymptotic Sig. 2-sided test) 913

1. There are 0 cells (0%) with expected values less than 5. The minimum
expected value is 11

Figure 1. Non-Parametric One-sample Chi-Square Test Output for Research Question 1.
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Hypothesis Test Summary
Null Hypothesis e Test © Sig.% Decision™
One-Sample Retain the
1 IR o S e
The categories of teaching occur - et e
2 - . 307 null
with equal probabilities. e hypothesis
: One-Sample Rejact the
3 The categories of experience occur Chiquuarpe 000 | nul
with equal probabilities. Test hypothesis
One-Sample Reject the
1 The clate nr||ge_|s1 of role occur with Chi-Square 000 | nuil
equal probabilities Test hypathesis.

Asymptotic significances are displayed. The significance level is .05,

One-Sample Chi-Square Test

Frequency

W Observed
W Hypothesized

=

Frequency

extremely useful very useful somewhat useful
teaching
Total N 33
Test Statistic 2.364
Degrees of Freedom 2
Asymptotic Sig. (2-sided test) 307

1. There are 0 cells (0%) with expected values less than 5. The minimum
expected value is

Figure 2: Non-Parametric One-Sample Chi-Square Test Output for Research Question 2.

Hypothesis Test Summary
Null Hypothesis S Test © Sig.% Decision™
P~ One-Sample Retain the
| I oo QUG w2
One-Sample Retain the
2 The categories ofteaching oceur  GiSquar 307l
Hualp Test hypathesis.
The categories of experience accur | REHEET the
3 " ] ( 000  null
with equal probabilities hypothesis
One-Sample Reject the
4 [he categories of role occur with Chi-Square 000 | null
equal probabilities. Test hypothesis

Asymptotic significances are displayed. The significance level is .05

One-Sample Chi-Square Test

Frequency
2 W observed
[ Hypothesized
Baos
=
o
]
=
o
c

&

very satisfied satisfied neither satisfied nor very dissatisfied
dissatisfied
experience
Total N 33
Test Statistic 28455
Degrees of Freedom 3
Asymptotic Sig. (2-sided test) 000

1. There are 0 cells (0%) with expected values less than 5. The minimum
expected value is 8.250

Figure 3: Non-Parametric One-Sample Chi-Square Test Output for Research Question 3.

Research Question 4: What role does AR play in
the process of learning among students?

To test this hypothesis, the mean was subjected
to chi square test and summary of analysis are
shown. Since the value of Chi-square is 21.667
which is greater than the tabulated value 0.000 at
3 degree of freedom and 5% level of significance
the Null Hypothesis — using augmented reality
technology has a positive effect on education is
rejected as shown in Figure 4.
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SUMMARY OF FINDINGS

The findings and results, shows that AR
technology enhances student motivational level
and engagement of learning, this will lead to an
intrinsic motivation to learn. Students motivation
refers to a student’s willingness, need, desire and
compulsion to participate in, and be successful in
the learning process, when technology
integration is used correctly, it can improve
students’ motivation.
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One-Sample Chi-Square Test

Frequency

M obseved
B Hypothesizad

Hypothesis Test Summary

Null Hypothesis < Test o Sig.g Decision’”
. P~ One-Sample Retain the
1 T e e ceeu GRS e il
2 The Eategullgs of teaching occur 8&?_58&‘1:'%'9 307 Eﬁ‘t‘am the
with equal probabilities. Test hypothesis
The categories of experience occur  SnESample Reject the
3 Chi-Square .000 | nu
with equal probabilities. Test hypothesis.
- e e Reject the
4 Ihi{lq f role occur with 000 | null
=qual | hypothesis

Asymptotic significances are displayed. The significance level is .05

Frequency

extremely importart very important somewhat important  not at al important
role

Total N 33
Test Statistic 21.667
Degrees of Freedom 3

Asymptotic Sig. (2-sided test) oo

1. There are 0 cells (0%) with expected values less than 5. The minimum
expected value is 8.250.

Figure 4: Non-Parametric One-Sample Chi-Square Test Output for Research Question 4.

Based on the finding’s student reaction to the use
of AR in education can be a key component in the
learning environment of the future. The result
showed that it has the potential to support
teaching and learning and quite different from the
traditional way of teaching.

Based on the findings the experience of student
when using AR and the role that AR play among
student have no difference with the traditional way
of learning.

CONCLUSION

AR technology is an effective tool for teaching and
learning which offers the benefits of integrating
virtual and real-world experience into teaching
and learning environments thereby enhancing
Student-centered activities. With AR technology in
classroom students can acquire much more
knowledge and experience in learning compared
to the traditional classroom learning method.

This research conducted shows that AR
technology has the potential to be further
developed in education. This is because AR
technology can engage students in learning
processes and help them improve their
visualization skills. The features can also help
teachers to explain complex concepts well and
make the students to understand what they are
taught easily.

The Pacific Journal of Science and Technology
http://www.akamaiuniversity.us/PJST.htm

REFERENCES

1. Alem, L., F. Tecchia, and W. Huang. 2011. “Hands
on Video: Towards a Gesture Based Mobile AR
System for Remote Collaboration”. Recent Trends
of Mobile Collaborative Augmented Reality
Systems; Springer: Heidelberg, Germany. 135—
148.

2. Alkhattabi, M. 2017. “Augmented Reality as E-
Learning Tool in Primary Schools’ Education:
Barriers to Teachers’ Adoption”. International
Journal of Emerging Technologies in Learning
(IJET). 12(02): 91-100.

3. Antonioli, M., C. Blake, and K. Sparks. 2014.
“Augmented Reality Applications in
Education”. The Journal of Technology Studies,
96-107.

4. Badmus, O.T. and E.O. Omosewo. 2018.
“Improving Science Education in Nigeria: The Role
of Key Stakeholders”. European Journal of Health
and Biology Education, 7(1).

5. Catalan, A. and F. Gidl6f. 2018. “Exploring the
Use of Augmented Reality in the Experience
Industry: A Study on Technological Innovation
through Prototyping”.

6. Caudell, T.P. and D.W. Mizell. 1992. “Augmented
Reality: An Application of Heads-up Display
Technology to Manual Manufacturing Processes”.
Proceedings of the Twenty-Fifth Hawaii
International Conference on System Sciences.
Kauai, HI. 2:659-669.

—109—
Volume 20. Number 2. November 2019 (Fall)


http://www.akamaiuniversity.us/PJST.htm

10.

11.

12.

13.

14.

15.

16.

17.

18.

Course Hero. 2019. “AR Technology is Quickly
coming into the Mainstream”. Retrieved January
20, 2019, from
https://www.coursehero.com/file/p3muef4/AR-
technology-is-quickly-coming-into-the-mainstream-
It-is-used-to-display-score/.

De S4, M., J. Antin, D. Shamma, and E.F.
Churchill. 2011. “Mobile Augmented Reality: Video
Prototyping”.

Delucia, A., R. Francese, |. Passero, and G.
Tortoza. 2012. “A Collaborative Augmented
Campus Based On-Location-Aware Mobile
Technology”. International Journal of Distance
Education Technologies. 10(1):55-71.
http://dx.doi.org.ezproxy.liberty.edu:2048/10.4018/j
det.2012010104

Diegmann, P., M. Schmidt-Kraepelin, S. Eynden,
and D. Basten. 2015. “Benefits of Augmented
Reality in Educational Environments-A Systematic
Literature Review”. Benefits. 3(6):1542-1556.

Hagl, R. and A. Duane. 2018. “Exploring the Impact
of Augmented Reality and Virtual Reality
Technologies on Business Model Innovation in
Technology Companies in Germany”. Proceedings
of the ACM CHI’11 Extended Abstracts on Human
Factors in Computing Systems. Vancouver, BC,
Canada. 1897-1902.

Kesim, M. and Y. Ozarslan. 2012. “Augmented
Reality in Education: Current Technologies and the
Potential for Education”. Procedia-Social and
Behavioral Sciences. 47:297-302

Kohn, V. and D. Harborth. 2018. Augmented
Reality: A Game Changing Technology for
Manufacturing Processes”.

Lee, K. 2012. “Augmented Reality in Education and
Training”. TechTrends. 56(2):13-21.

Lovreglio, R. 2018. “A Review of Augmented
Reality Applications for Building Evacuation”. 17th
International Conference on Computing in Civil and
Building Engineering. Tampere, Finland.

Mackay, W.E. 2010. “Augmented Reality: Linking
Real and Virtual Worlds: A New Paradigm for
Interacting with Computers”. Proceedings of the
Working Conference on Advanced Visual
Interfaces. 13-21.

Malhotra, N. and D. Birks. 2007. Marketing
Research: An Applied Approach: 3rd European
Edition. Pearson Education: New York, NY.

Mayilyan, H. 2019. “Augmented Reality in
Education, AR Globe Project Assessment in Actual
Teaching-Learning Environment”. International

The Pacific Journal of Science and Technology

http://www.akamaiuniversity.us/PJST.htm

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

20.

Journal of Learning, Teaching and Educational
Research. 18(3):1-14.

Mekni, M. and A. Lemieux. 2014. “Augmented
Reality: Applications, Challenges and Future
Trends”. Applied Computational Science. 205-214.

Milgram, P. and F. Kishino. 1994. “A Taxonomy of
Mixed Reality Visual Displays”. IEICE Trans. Inf.
Syst. 77:1321-1329.

Rankohi, S. and L. Waugh. 2013. “Review and
Analysis of Augmented Reality Literature for
Construction Industry”. Visualization in
Engineering. 1(1): 9.

Saidin, N.F., N.D.A. Halim, and N. Yahaya. 2015.
“A Review of Research on Augmented Reality in
Education: Advantages and

Applications”. International Education

Studies. 8(13): 1.

Shirazi, A. and A.H. Behzadan. 2014. “Design and
Assessment of a Mobile Augmented Reality-
Based Information Delivery Tool for Construction
and Civil Engineering Curriculum”. Journal of
Professional Issues in Engineering Education and
Practice. 141(3): 1-10.

Sirakaya, M. and E.K. Cakmak. 2018. “The Effect
of Augmented Reality Use on Achievement,
Misconception and Course Engagement”.
Contemporary Educational Technology. 9(3):297-
314.

Tekedere, H. and H. Goke. 2016. “Examining the
Effectiveness of Augmented Reality Applications
in Education: A Meta-Analysis”. International
Journal of Environmental and Science Education.
11(16): 9469-9481.

Tiwari, V.P., V. Tiwari, and U.C. Patkar. 2016.
“DNA Computing and Implementations”.
International Journal on Recent and Innovation
Trends in Computing and Communication: 4(4):
22-26.

Vilanova, J. 2017. “Extended Reality and Abstract
Objects: A Pragmalinguistic Approach.
Augmented Reality. 41.

Wallace, H.S. 2018. “Augmented Reality:
Exploring Its Potential for Extension”. Journal of
Extension. 56(5).

Safar, A.H., A.A. Al-Jafar, and Z.H. Al-Yousefi.
2017. “The Effectiveness of Using Augmented
Reality Apps in Teaching the English Alphabet to
Kindergarten Children: A Case Study in the State
of Kuwait”. Eurasia Journal of Mathematics,
Science & Technology Education. 13(2):417-440.

—110—
Volume 20. Number 2. November 2019 (Fall)


http://www.akamaiuniversity.us/PJST.htm
https://www.coursehero.com/file/p3muef4/AR-technology-is-quickly-coming-into-the-mainstream-It-is-used-to-display-score/
https://www.coursehero.com/file/p3muef4/AR-technology-is-quickly-coming-into-the-mainstream-It-is-used-to-display-score/
https://www.coursehero.com/file/p3muef4/AR-technology-is-quickly-coming-into-the-mainstream-It-is-used-to-display-score/
https://www.coursehero.com/file/p3muef4/AR-technology-is-quickly-coming-into-the-mainstream-It-is-used-to-display-score/
https://www.coursehero.com/file/p3muef4/AR-technology-is-quickly-coming-into-the-mainstream-It-is-used-to-display-score/
https://www.coursehero.com/file/p3muef4/AR-technology-is-quickly-coming-into-the-mainstream-It-is-used-to-display-score/

ABOUT THE AUTHORS

Martins Irhebhude, is a Senior Lecturer in the
Department of Computer Science, Nigerian
Defence Academy, Kaduna State. He holds a
Ph.D. degree from the Computer Science
Department of Loughborough University under the
supervision of Eran A. Edirisinghe, Ph.D., a
Professor of Digital Image Processing. He
currently serves as the Assistant Dean of Post
Graduate School Nigerian Defence Academy. His
research interests include: image processing,
object detection, people tracking, people re-
identification,  object  recognition,  Atrtificial
Intelligence, and computer vision related
researches.

Lydia Mohammed, currently works with Kaduna
Polytechnic as a Lecturer in the Department of
Computer Science. She has a B.Tech. in
Computer Science from Abubakar Tafawa Balewa
University, Bauchi and currently is doing her
master's degree in computer science at the
Nigerian Defence Academy, Kaduna. She is
married and lives in Kaduna State, Nigeria.

Adeola Kolawole, is a graduate of computer
science from Babcock University. She is a
Lecturer at the Department of Computer Science
Nigerian Defence Academy and is currently
undergoing her master's degree program in
computer science at the Nigerian Defence
Academy. Her research interests include Atrtificial
Intelligence, computer vision, database
management systems, and human-computer
interaction.

Agwi Celestine, is a Lecturer in Computer
Science at Samuel Adegboyega University,
Ogwa, Edo State. He holds a bachelor's degree
and master's degree in computer science from
University of Benin, and currently pursuing a
doctorate degree at the Nigeria Defence
Academy. His research interests include
computer vision, machine learning, and artificial
intelligence. He has published several articles
both in national and international journals.

Fatima Abdullahi, holds a bachelor's degree in
business information system and information
technology from Middlesex University, Dubai. She
is currently pursuing her master’s degree program
in computer science at the Nigerian Defence
Academy. Her research area of interests are in
artificial intelligence, computer vision, machine
learning, and computer programming.

The Pacific Journal of Science and Technology
http://www.akamaiuniversity.us/PJST.htm

SUGGESTED CITATION

Irhebhude, M.E., F. Abdullahi, A.U. Celestine,
A.O. Kolawole, and L. Mohammed. 2019.
“Augmented Reality: User Perception on
Effectiveness in Educational Delivery
Assessment in Kaduna”. Pacific Journal of
Science and Technology. 20(2):102-111.

Ls\‘_ Pacific Journal of Science and Technology

—111—
Volume 20. Number 2. November 2019 (Fall)


http://www.akamaiuniversity.us/PJST.htm
http://www.akamaiuniversity.us/PJST.htm
http://www.akamaiuniversity.us/PJST.htm

