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Abstract  
The aim of this study was to explore the use of augmented reality as a teaching and learning 
tool in primary schools.  This study examines the differences in students’ performance and 
motivation to learn between two groups of students, which were taught the same topic, but 
different styles of teaching were used. A quasi-experimental research design was used for this 
study. A free Google Apps known as ‘Aurasma’ were used to create the AR ‘aura’ of the lesson, 
which was used in the experiment class. A pre and post-test for both performance test and 
motivation to learn questionnaire were administered to both classes. The study found that 
there were significant differences in performance and motivation to learn between the 
experiment class and control class. This study would benefit many parties as it proves that 
there is a need for changes in our current way of teaching in schools.  
Keywords: Augmented Reality, Teaching and Learning, Performance and Motivation  
  
Introduction  
Since the advent of the microprocessor, computers have become ubiquitous in the workplace 
and society (McKay, 2005). As a result, there have been observable changes in computer and 
information communication and technology (ICT) tool usage in the workplace that involve the 
relationship between work, private and public life (Bradley, 2006). According to Shamoail 
(2005) in many areas of our daily lives, ICT has become increasingly prevalent, for example 
logging trip mileage in our cars, cooking meals in microwave ovens, managing the 
temperature in refrigerators, and selecting the right brew in coffee-making machines. 
Previously, it was thought that computers were used exclusively for manipulating data; 
however, for the younger generation, particularly those who were born in the 1990s, ICT tools 
have become part of their social life.   

In one of his most debatable articles, Prensky (2001a) strongly suggests that the 
generations of today are changing. Prensky states that these new generations “think and 
process information fundamentally differently from their predecessors” (p. 1). He refers to 
them as digital natives. Others describe them as millennials (International Education Advisory 
Board, 2008), the net generation (Tapscott, 1998) or generation-Y (Holley, 2008). These new 
generations are assumed to be techno-savvy, where they possess knowledge and skills of new 
media that older generations have difficulty coping with. For these digital natives, giving them 
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a new ICT gadget is no problem because they will be able to work it in a matter of minutes. 
This tendency is due to their ability to assimilate technology, while for the older generations 
they need to accommodate new technology (Tapscott, 1998). The newer generations were 
born with the new technology. To them, “digital technology is no more intimidating than a 
VCR or a toaster” (Tapscott, 1998, p. 1).   

Consequently, teachers needed a new pedagogical methods for the integration of ICT 
tools into classroom activities (Mat-jizat & McKay, 2009). It is said that the computer-based 
skills that the digital natives possess today influenced the skills and interests in education in 
a very significant way (Bennett et al., 2008). According to Prensky’s observation, many of 
today’s tradition-bound educational systems seem to try to ignore their eyes, ears and 
intuition, and pretend that this issue does not exist (Prensky, 2001b). There is a substantial 
disparity between the technological skill and interests that these digital immigrant (born prior 
to 1980) teachers possessed, compared to the unlimited methods of technology-based or 
blended teaching strategies currently available (Levin & Arafeh, 2002; Prensky, 2005).  

Aside from that, 21st-century learner (or millenials) learned differently from digital 
immigrants. They were described as like to be in control, like choices, group-oriented/social, 
practiced user of technology, think differently, values time off and more likely to take risks 
(International Education Advisory Board, 2008). Millennials also preferred visual 
communications, they engaged electronically, favoured adaptivity and connectivity, and one 
of the most important tools for millennials is not the computer, but the smart phones that so 
many of our schools currently banned (Prensky, 2006).  
In a dialog session on the 2016 aspirations of the Malaysian Ministry of Higher  
Education, given by the Malaysian Director General of Higher Education, Professor Dato’ 
Asma Ismail recently, she highlighted the different learning styles between digital immigrants 
and millennials. She also emphasised on the importance of educators to be up-to-date with 
these changes and be more adaptive. The different learning styles were described as below 
(Table 1):  

  
Table 1 
Different learning styles by generation  

 
  Baby Boomers  Generation X  Generation Y  

Preferred 
learning 
culture  

Collegial  Relevant  Supervised and structured  

Learning 
materials  

Major headings with 
information  

Facts up-front  Visual stimulation  

Learning likes  

• Recognition of 
experience  

• Group activities  
• Practicing new skills  

• Asking questions  
• Challenging material  
• Interaction/ socializing  

• Edutainment  
• Multi-sensory  
• Collaboration  

Learning 
dislikes  

• Criticism  
• Role playing  

 Non-value added 
activity  

• Confronting people 
issues  

• Asking for help  
Instruction  Do not like authority  Demand competence  Will help instructor  

Feedback  
Once a year with 
documentation  

Interrupts and asks how 
they are doing  

Wants feedback at the 
push of a button  
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In relevance to that, this study attempts to explore the use of AR as a teaching and 
learning tool in primary schools. Amidst the rapidly changing technological environment, AR 
was advocated as one of the new technologies that could initiate active learning and at the 
same time promote creative and innovative thinking. AR can provide a unique and interactive 
experiences to students and are able to facilitate the understanding of abstract problems. 
However, in Malaysia, studies on AR are limited and studies on the use of AR as teaching and 
learning tools are even fewer. The technology is still new, and a gap of its possibilities needs 
to be researched and explored.  
  
Research Aim and Objectives  
This study examines the educational use and impact of AR experiences with primary school 
students. A quasi-experimental research design was implemented. Two groups of students 
were chosen and both were taught on the same pre-identified topic, albeit using two different 
methods; 1) the conventional way, and 2) using AR. A free Google Apps known as ‘Aurasma’ 
was used to create the AR ‘aura’ which were used in the experiment group, containing the 
topic lessons. Smart phones were used to view the AR auras.   
  
To ensure that the research aims were met, the research objectives for this study were to:  
  

i. Identify the difference in students’ performance score for Design and Technology 
subject before and after the used of AR (experiment group) compared to conventional 
method (control group);  

ii. Identify the students’ level of motivation to learn Design and Technology subject 
before and after the used of AR (experiment group) compared to conventional 
method (control group); and  
  

Generational Learning Styles  
Learning styles were not only differed based on the different cognitive styles and preferences. 
The generational differences also play an important role in educating the young minds. Those 
who were born after 1980’s were known as the millennials. These generation were 
accustomed to multimedia and doing everything at the same time. Their multitasking 
behaviour were said to shortened their attention span and could cause them lack critical 
thinking skills (Nicholas, 2008). The millennials were described as confident, honest, 
demanding, vocal and have high expectations when it comes to learning (Schofield & Honore, 
2009).   

In their study, Schofield and Honore (2009) found that millennials usually portrays these 
preferences in learning:  

• Doing is more important than knowing - results and actions are now more valued than 
accumulation and memorisation of facts (knowledge);  

• A need for immediacy – they have little tolerance for delays. Issues of time and 
difficulty in obtaining information are usually of more concern than accuracy;  

• Trial and error approach to problem solving – as a result of not wanting to accumulate 
knowledge, they are more interested in problem based learning;  

• Low boredom threshold – they have short attention span, lacks concentration;  
• Multitasking and parallel processing – they are comfortable when they are engaged 

simultaneously in multiple activities;  
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• Visual, non-linear and virtual learning – visual modes of learning are preferred, and 
are more oriented towards, non-linear and non-sequential learning;  

• Collaborative learning – they value interaction, networking, active participation and 
staying connected; and   

• Constructivist approach – value both social and personal learning within a community 
context. They seek knowledge as an active creation process and are used to 
contributing and customising their work/knowledge to the community.  

  
Understanding and Teaching the Millennials  
To be able to understand and teach the millennials, one must accept and appreciate the 
differences that these group of learners have. They were born in a different world, filled with 
technology, and they were only reacting to what their environment are providing them. If 
teachers want to appeal to this generation, they will need to dramatically change the way 
they are teaching now. Millennials prefer kinaesthetic and visual learning activities over 
traditional teacher-centered and text-based tasks (Price et al., 1981).   

To increase motivation to learn, we need to get students moving and include visuals in 
our teaching and  learning activities (Reilly, 2012). Powerpoint presentations, Youtube videos 
and drawings can increase the nature of visuals in teaching and learning activities. They also 
prefer entertainment and games. So, try to imitate the entertainment and games 
environment in the student teaching and learning activities.  

Aside from that, millennials also seeks purpose and passion and are feedback 
dependant (Reilly, 2012). In order for them to commit to something, they need to understand 
how they can fit and contribute into the situation/problem. They have a high sense of pride 
towards their own accomplishment and they need their community acknowledgement. The  

acknowledgement or feedback that they received will further increase their 
commitment and passion to do better.  

Therefore, a new and exciting tool for teaching and learning that could fulfill all the 
millennials teaching requirements is very much needed. This study has chosen AR as the new 
platform that could increase millennials motivation to learn and at the same time increase 
their academic performance.  
  
Augmented Reality  
Augmented reality (AR) is a technology that allows an  image, video or animation to overlay a 
chosen image known as trigger image, in a real-world environment in real time (Carmigniani 
et al., 2011; Chang, Morreale, & Medicherla, 2010). Dunleavy and Dede (2014) proposed that 
there are two forms of AR that are currently being used in education: 1) location-aware; and 
2) vision-based. Location-aware AR relies on GPS-enabled smartphones and the AR media will 
be activated based on the GPS-location, while vision-based AR requires the learner to point 
their smartphones to a triggering object (Dunleavy & Dede, 2014).     

Studies had shown that this technology can be implemented in areas such as 
maintenance and repair (Henderson & Feiner, 2011), medicine (Yeo et al., 2011), automotive 
(Ng-Thow-Hing et al., 2013), and architecture, engineering and construction (Chi, Kang, & 
Wang, 2013). For example, an AR that uses a combination of image, audio and animation can 
provide an interesting interactive experience to help student understand the process of 
photosynthesis.    

Aside from that, previous studies had shown that AR had been a successful tool in 
supporting teaching and learning from pre-schools to institutes of higher education (Dunleavy 
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& Dede, 2014; Dunleavy et al., 2009; Kaufmann & Schmalstieg, 2003; Wu et al., 2013). It was 
anticipated that AR could strengthen students’ motivation for learning, enhance their 
educational realism-based practices with virtual and augmented reality, increase knowledge 
retention and also encourage self-directed learning among students (Billinghurst & Duenser, 
2012; Chang et al., 2010; Mat-jizat et al., 2016).  
However, studies of the use of AR as teaching and learning tools in Malaysia are quite limited. 
The technology is still new, and many researchers are excited to explore its possibilities.     

In this study, a free to download mobile application for iOS and Android that explores 
the use of AR called Aurasma (Figure 1) was chosen to be used as the tool to view the AR 
which has been created. The application is basically depended on the image, audio, video or 
animation that teachers can create for their teaching and learning activity. The image, audio, 
video and animation must not be more than three minutes and less than 100MB in size.  

   

 
Figure 1. Aurasma logo  
    
 Some of the benefits that Aurasma can bring to the classroom are by bringing a lesson to life 
and making them more engaging. By using videos or pictures, teachers can explain lessons 
like Photosynthesis and the Solar System easily, more interesting and alive. Students can also 
learn at their own pace. Whenever and wherever they need to know about the lesson, they 
only need a mobile device and a triggering image that would trigger the AR Aura.  

Aurasma is also a Web 2.0 based application. Each individual can sign up into the 
application and create their own Channel. The application allows user to Subscribe to 
Channels, which will allow the user to view other peoples’ Aura and also leave a comment.  
   
Design and Technology Subject for Primary Schools  
Design and technology subject was introduced in Malaysian Primary Schools based on the 
Malaysian Primary Schools’ Curriculum Standard. The main reason for the inclusion of the 
subject was to introduce basic skills in technical, agricultural technology and home science to 
primary school students, to prepare them for their future (Figure 2).   
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Figure 2. Design and technology curriculum design Topics discussed in this 
subject include 

i. Workshop organisation and safety 
ii. Basic technology 
iii. Design 
iv. Project production 
v. Agricultural technology  
vi. Home science.  

  
In Basic Technology, one of the activities proposed for this topic was assembling and 

disassembling of a functional model car kit.  Each student was given a set of disassembled 
functional model car kit. Following the teachers’ instruction and demonstration, students 
were expected to assemble the functional model car kit.  

In usual cases, teachers will need to do the demonstration numerous times in order for 
the students to really get it. This will take a lot of class time, and plus, not all students needed 
the extra demonstration time. Some of them just get it the first time, and some prefer to 
selflearn.  

AR provides the alternative needed for this dilemma. For the purpose of this study, 
three short video based on the topic of assembling and disassembling of a functional model 
car kit were used. The video used in this study were the videos uploaded by Youtubers: 1 ) cg 
kh;  2) Ahzan Salvinawati Ahmad; and 3) Shamsul Anuar. The first video (Figure 3) explained 
all the tools needed in order to assemble/disassemble the model. This video also describes 
the function of each tool. The duration of this video was 42 seconds.  
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 Figure 3. Snapshots of video 1 (source: Youtube Channel cg kh)  
  

The second video (Figure 4) introduced the students to all the components for the 
functional model car kit. Again, this video also explains the function of each component. The 
duration of this video was 25 seconds.  

 
Figure 4. Snapshots of video 2 (source: Youtube Channel Ahzan Salvinawati Ahmad)  

 
The third video (Figure 5) showed the students the step-by-step process of assembling 

and disassembling the functional model car kit. The duration of this video was 3 minutes 34 
seconds.  

 
Figure 5. Snapshots of video 3 (source: Youtube Channel Shamsul Anuar)  
  

A triggering image (Figure 6) had been chosen and linked to each video. In this study, 
three triggering image had been colour-printed and laminated, and given to all the students 
in the experiment class. In class, four tablets were used to allow the students to view the 
auras. The students were divided into four groups, and each member of the group takes turn 
to view the auras. Only one aura were introduced each week. The teacher also showed the 
students how to create an account with Aurasma. This allows the students to view the auras 
using the triggering images at home, using their parents’ mobile devices.  
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Methodology  
For this study, the quasi experimental research design was chosen due to the limited leverage 
and control over the selection of participants. The researchers do not have the ability to 
randomly assign the participants or ensure that the sample selected is as homogeneous as 
desirable, as to avoid disrupting the schools’ operation. Nonrandomized Control Group 
PretestPosttest Design was selected as to allow the researchers to measure participants’ 
initial performance score and motivation before any treatment were given, and later compare 
both score after treatment in order to calculate changes (Campbell & Stanley, 1963; Cook & 
Campbell, 1979).   
  

 

T1 
 

 

 

X1 
 

 

 

T2 
 

 

C1 
 

 

 

X2 
 

 

 

C2 
 

Legend: 
T1 : Pre-test for experiment group (using AR) 
T2 : Post-test for experiment group (using AR) 

C1 : Pre-test for control group (using conventional method) 
 

C2 : Post-test for control group (using conventional method) X1 : Using AR 
X2 : Using conventional method 

Figure 7. Nonrandomized control group pretest-posttest design  
  

Figure 7 above showed the research design for this study. Two standard four classes 
from the same school were selected to be the participant for this study. One topic from the 
Design and Technology subject was chosen and both the experiment group (T1) and control 
group (C1) were given the same test questions. The questions were developed in order to test 
the participants’ preliminary knowledge about the topic. This will be the benchmark for both 
groups (T and C) performance score.  

Group T were then being taught on the topic of Basic Technology: Assembling and 
Disassembling of a Functional Model Kit using AR as the learning aid. Meanwhile, at the same 
time Group C were also being taught on the same topic, however for this group, the teacher 
were asked to use her conventional teaching methods. At the end of the topic, both groups 
were tested again (T2 and C2) using the same test questions given during pre-test. The 
difference this time was that the questions were re-arranged in a different order.  
  

  

    

  

  

  

  

Figure  6 . Triggering images for the auras.   
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Research Instrument  
Two types of instruments were used in this study. The first one was a questionnaire which 
was used to measure the participants’ motivation to learn, and the second instrument was a 
student performance test questions which was used to assess the participants’ performance 
score.  
  
Student Performance Test Question  
The student performance test question was designed based on the Design and Technology 
syllabus provided by the Malaysian Ministry of Education. The topic chosen for this study was 
‘Basic Technology: Assembling and Disassembling of a Functional Model Kit’. The test 
question consists of a combination of multiple choices, sequencing and matching pictures 
questions. The test question was given to both the experiment group and control group twice. 
The first time, it was given prior to the topic been taught to any of the classes. This was to 
identify the initial knowledge of the chosen topic that each of the participants have. The 
second time, the same question was re-arranged in order to reduce testing bias. In a quasi-
experimental study, the effect of giving the pretest may affect the outcomes of the second 
test (Campbell & Stanley, 1963). Rearranging and changing the order of the questions may 
help in reducing bias.  

  
Motivation to Learn Questionnaire  
The motivation to learn instrument was adapted from Ersoy and Oksuz (2015), who designed 
the questionnaire to determine the motivation of primary school students towards learning 
mathematics. Based on their analysis, the instrument was highly reliable and has adequate 
power to predict the items’ total score (Ersoy & Oksuz, 2015). The instrument is suitable for 
evaluating motivation of primary school students in general, but it does not differentiated 
between intrinsic motivation and extrinsic motivation.  
The instrument was originally consists of 33 questions, with 3-point scale. However, for this 
study, question no 19, “I am good at in skills of making prediction in mathematics subject” 
was removed as this question was referring to a specific mathematical skill, which was not 
necessary in a Design and Technology subject.  
  
Data Analysis and Findings   
For this study, two hypothesis had been identified to be tested. The findings for each 
hypothesis were described separately.  
  

  Hypothesis 1 
H01: There is no significant difference in students' performance score for Design and 
Technology subject before and after the used of AR (experimental group) compared to 
conventional method (control group).  

  
In order to ensure that the students in both classes were equally divided academically, 

independent samples T-test was conducted upon their pre-experiment performance score. 
The student performance test instrument was administrated to students in both classes prior 
to the lesson being delivered. The findings were described in Table 2 and Table 3 below.  
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Table 2 
Mean, standard deviation and standard error mean for pre-experiment performance score   

Performance  Mean  Std. Deviation  
Std.  

Error  
Mean  

Experiment   1.333  0.482  0.098  

Control  1.400  0.500  0.100  

 
Table 3 
Independent samples t-test for pre-experiment performance score  

 Levene’s  
Performance  Test  t  

df  Sig. 
(2tailed)  

Mean  
Difference  

Std. Error 
Difference  

95% C.I.  

 F  Sig.       Lower  Upper  

Equal  
variances  0.874  0.355 
assumed  

- 
0.475  

47  0.637*  -0.067  0.140  -0.349  0.216  

 *Significant level < 
0.05 

        

  
 Some of the students did have prior knowledge on some part of the lesson such as the tools 
used to assemble the car model kit. However, there was no significant difference in 
performance score for both the experiment class (M=1.333, SD=0.482) and control class 
(M=1.400, SD=0.500) in this pre-experiment stage, where t(47) = -0.475, p = 0.637.  

To test H01, paired samples T-test was conducted on students’ performance score in 
both classes by comparing mean score for post-experiment to mean score pre-experiment 
(Table 4). Both classes showed significant difference (Sig. = 0.000). There was significant 
difference in performance score for both the experiment class (M=1.500, SD=0.659) and 
control class (M=0.920, SD=0.276).  

However, the standard deviation in the experiment class was larger than the control 
class. The improvements in performance score were higher in the experiment class. H01 was 
rejected.  
  
Table 4 
Paired samples t-test for performance score  

 Performance  N  Mean  
Std. 

Deviation  

Std.  
Error  
Mean  

T  Df  
Sig. 
(2tailed)  

Experiment (pre-
post)  

24  1.500  0.659  0.135  11.145  23  0.000*  

Control  
(pre-post)  

25  0.920  0.276  0.055  16.613  24  0.000*  

 *Significant level < 0.05        
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  Hypothesis 2 
H02: There is no significant difference in students’ level of motivation to learn Design and 
Technology subject before and after the used of AR (experimental group) compared to 
conventional method (control group).  
  

As before, an independent sample T-test was also conducted upon the students’ 
motivation to learn scores. The instrument was administrated to students in both classes prior 
to the lesson being delivered. The findings were described in Table 5 and Table 6 below.  
  
Table 5 
Mean, standard deviation and standard error mean for pre-experiment motivation to learn  

Motivation  Mean  Std. Deviation  

Std.  
Error  
Mean  

Experiment   2.410  0.196  0.040  

Control  2.389  0.170  0.033  

  
Table 6 
Independent samples t-test for pre-experiment motivation to learn  

 Levene’s  
Motivation  Test  t  

df  Sig. 
(2tailed)  

Mean  
Difference  

Std. Error 
Difference  

95% C.I.  

 F  Sig.       Lower  Upper  

Equal  
variances  0.502  0.482 
assumed  

0.409  47  0.684*  0.021  0.052  -0.083  0.127  

 *Significant level < 
0.05 

        

  
There was no significant difference in students’ motivation to learn score for both the 

experiment class (M=2.410, SD=0.196) and control class (M=2.389, SD=0.170) in this 
preexperiment stage, where t(47) = 0.409, p = 0.684.  

To test H02, paired samples T-test was conducted on students’ motivation to learn score 
in both classes by comparing mean score for post-experiment to mean score pre-experiment 
(Table 7). Both classes showed significant difference (Sig. = 0.000). There was significant 
difference in performance score for both the experiment class (M=0.120, SD=0.087) and 
control class (M=0.047, SD=0.047). However, the standard deviation in the experiment class 
was slightly larger than the control class. The improvements in students’ motivation to learn 
for the experiment class were slightly more than the control class. H02 was rejected.  
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Table 7 
Paired samples t-test for motivation to learn 

Motivation  N  Mean  
Std. 

Deviation  
Std. Error  

Mean  
t  df  

Sig. 
(2tailed)  

Experiment (pre-
post)  

24  0.120  0.087  0.018  6.763  23  0.000*  

Control  
(pre-post)  

25  0.047  0.047  0.009  4.922  24  0.000*  

 *Significant level < 0.05        
  
Discussion   
For this study, the students were given a performance test and a motivation to learn 
questionnaire before and after the experiment. The questions were the same, but were 
rearrange in order to reduce bias.   

For the performance test, the first time the test was given, it was to identify the 
students’ prior knowledge and to check whether there was any significant difference (in 
background knowledge) between the two classes (experiment class and control class). The 
independent samples t-test proved that there were no significant differences between the 
two classes.  

For the motivation to learn questionnaire, the findings explained that there were also 
no difference in level of motivation to learn at the beginning of the experiment. This becomes 
the point of reference in evaluating the differences (if any) after the experiment (post-test).  

In the next three weeks, the students were taught on the topics of assembling and 
disassembling of a functional model car kit. The control class was taught using the teachers’ 
usual way of teaching this subject, while the experiment class includes the AR auras in their 
teaching and learning tools.   

After three weeks, the performance test and the motivation to learn questionnaire was 
administered again to the students. The findings showed that both classes had significant 
differences in their performance score and motivation to learn when compared between the 
students’ post-test and pre-test scores. This was expected as regardless of the teaching tools 
used, the students should show signs of improvement in understanding the topic and their 
level of motivation, as they began to understand the topic after three weeks of learning. 
However, by looking at the standard deviation between the two, the findings showed that the 
experiment class had improved their understanding and motivation slightly more than the 
control class.   

The use of technology, which the students were very familiar with, might have 
contributed to the difference. The use of AR as a teaching and learning tool have ticked so 
many boxes in the millenials study preferences suggested by Schofield and Honore (2009). 
The AR aura allows the student to pick and choose the topic that they wanted to study more, 
at any given time or place. As long as they have a mobile device with Aurasma mobile 
application installed. If any of the students encounter any problems while assembling or 
disassembling their functional car model kit, the students could just re-play the auras as many 
times as they wanted.   

The videos chosen for the auras also were short in time duration, where the longest 
video of the three did not exceed four minutes of playtime. This really benefited the millenials 
students as they were said to have short attention span (Scofield & Honore, 2009).   
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Reilly (2012) and Schofield and Honore (2009) also described the millenials as visual 
learners and they value interaction and active participation in learning. The aura requires the 
student to become active learners. The students hold the steering in their own learning boat. 
If they want to move forward, they have to watch the videos in the auras. On the teacher part, 
teachers will now really play the part of a facilitator who facilitates the learning activities, 
instead of being the sole source of knowledge.   

  
Research Implications  
The finding of study could benefit many parties and could become the source for changes to 
be made in the way we are teaching our students today. If a 40 years old adult looked back at 
the way they were being taught in primary schools 30++ years ago, they would be surprise to 
see that not much have been changed, despite the changes in technology, way of living and 
way of thinking in the community.  

This study have showed that millenials prefer technology and to them technology is part 
and parcel of their life, their existence. In order to attract them to learn, teachers must be 
able to manipulate the many new technological devices and applications to be used in their 
class such as Kahoot!, Quizzit, and Aurasma.   

Technological devices and applications could also help students to learn at their own 
pace. Most teachers are usually worried about finishing their syllabus. At the same time they 
also wanted to help and give more attention to students who are a bit slow in catching up 
with other students. Application such as Aurasma allows the student to go back and forth in 
their lesson and keep on re-playing them until the student really understands.  

  
Conclusion  
This study proposed the used of AR as tools for teaching and learning in schools. Teachers 
must stay updated on the new ways and tools in teaching and learning as the students that 
they are currently teaching have been described as having a totally different surrounding 
growing up, where technological devices have been introduce to them by parents as early as 
one years old. Therefore, new tools and ways that include technology must be promoted and 
used in schools today. Findings from this study supported this view as the study showed 
significant differences in performance score and motivation to learn in students who were 
introduced to AR auras as part of their learning tools.  
  
Acknowledgement  
This study was supported by the University Research Grant from Universiti Pendidikan Sultan 
Idris, Perak, Malaysia.  
  
Corresponding Author  
Jessnor Elmy Mat Jizat  
Faculty of Management and Economics, Universiti Pendidikan Sultan Idris, Malaysia. 
Email: jessnor@fpe.upsi.edu.my   
  
References  
Bennett, S., Maton, K., & Kervin, L. (2008). The 'digital natives' debate: a critical review of the 

evidence. British Journal of Educational Technology, 39(5), 775-786.   
Billinghurst, M., & Duenser, A. (2012). Augmented Reality in the Classroom. Computer, 45(7), 

56-63.   



International Journal of Academic Research in Business and Social Sciences 

Vol. 7 , No. 1, Jan, 2017, E-ISSN: 2222-6990 © 2017 HRMARS 

233 
 

Bradley, G. (2006). Social and community informatics: humans on the net London: Routledge.  
Campbell, D., & Stanley, J. (1963). Experimental and quasi-experimental designs for research. 

Chicago, Illinois: Rand-McNally.  
Carmigniani, J., Furht, B., Anisetti, M., Ceravolo, P., Damiani, E., & Ivkovic, M. (2011). 

Augmented reality technologies, systems and applications. Multimedia Tools and 
Applications, 51(1), 341-377.   

Chang, G., Morreale, P., & Medicherla, P. (2010). Applications of Augmented Reality Systems 
in Education. Paper presented at the Society for Information Technology & Teacher 
Education International Conference 2010, San Diego, CA, USA. 
http://www.editlib.org/p/33549  

Chi, H.-L., Kang, S.-C., & Wang, X. (2013). Research trends and opportunities of augmented 
reality applications in architecture, engineering, and construction. Automation in 
Construction, 33(0), 116-122.   

Cook, T. D., & Campbell, D. T. (1979). Quasi-experimentation: Design and analysis issues for 
field settings. Boston: Houghton Mifflin Company.  

Dunleavy, M., & Dede, C. (2014). Augmented Reality Teaching and Learning. In J. M. Spector, 
M. D. Merrill, J. Elen & M. J. Bishop (Eds.), Handbook of Research on Educational 
Communications and Technology (pp. 735-745): Springer New York.  

Dunleavy, M., Dede, C., & Mitchell, R. (2009). Affordances and Limitations of Immersive 
Participatory Augmented Reality Simulations for Teaching and Learning. Journal of 
Science Education and Technology, 18(1), 7-22.   

Ersoy, E., & Oksuz, C. (2015). Primary School Mathematics Motivation Scale. European 
Scientific Journal 11(16), 37-50.   

Henderson, S., & Feiner, S. (2011). Exploring the Benefits of Augmented Reality 
Documentation for Maintenance and Repair. Visualization and Computer Graphics, IEEE 
Transactions on, 17(10), 1355-1368.   

Holley, J. (2008). Generation Y: understanding the trend and planning for the impact. Paper 
presented at the 32nd Annual IEEE International Computer Software and Applications 
Conference, Turku, Finland.  
http://conferences.computer.org/compsac/2008/pdf/KEYCOMPSAC-jean-holley-
GenYTrends.pdf  

International Education Advisory Board. (2008). Learning in the 21 Century: Teaching Today's 
Students on Their Terms. In Certiport (Ed.). Salt Lake City: Certiport.  

Kaufmann, H., & Schmalstieg, D. (2003). Mathematics and geometry education with 
collaborative augmented reality. Computers & Graphics, 27(3), 339-345.   

Levin, D., & Arafeh, S. (2002). The digital disconnect: the widening gap between Internet-
savvy students and their schools Washington DC: Pew Internet & American Life Project.  

Mat-jizat, J. E., & McKay, E. (2009, 21-23 June ). Exploring trainee teachers Information and 
Communications Technology (ICT) literacy levels : implementation of a smart school 
model. Paper presented at the IADIS Multiconference on Computer Science and 
Information Systems, Algarve, Portugal.  

Mat-jizat, J. E., Osman, J., Yahaya, R., & Samsudin, N. (2016). The Use of Augmented Reality 
Among Tertiary Level Students : Perception and Experience. Australian Journal of 
Sustainable Business and Society, 2(1), 42-49.   

McKay, E. (2005, 10-13 July 2005). Human-Computer Interaction: Perils of Ubiquitous 
Information and Communications Technologies. Paper presented at the The 9th World 

http://www.editlib.org/p/33549
http://conferences.computer.org/compsac/2008/pdf/KEY-COMPSAC-jean-holley-GenYTrends.pdf
http://conferences.computer.org/compsac/2008/pdf/KEY-COMPSAC-jean-holley-GenYTrends.pdf
http://conferences.computer.org/compsac/2008/pdf/KEY-COMPSAC-jean-holley-GenYTrends.pdf
http://conferences.computer.org/compsac/2008/pdf/KEY-COMPSAC-jean-holley-GenYTrends.pdf
http://conferences.computer.org/compsac/2008/pdf/KEY-COMPSAC-jean-holley-GenYTrends.pdf
http://conferences.computer.org/compsac/2008/pdf/KEY-COMPSAC-jean-holley-GenYTrends.pdf
http://conferences.computer.org/compsac/2008/pdf/KEY-COMPSAC-jean-holley-GenYTrends.pdf
http://conferences.computer.org/compsac/2008/pdf/KEY-COMPSAC-jean-holley-GenYTrends.pdf
http://conferences.computer.org/compsac/2008/pdf/KEY-COMPSAC-jean-holley-GenYTrends.pdf


International Journal of Academic Research in Business and Social Sciences 

Vol. 7 , No. 1, Jan, 2017, E-ISSN: 2222-6990 © 2017 HRMARS 

234 
 

Multi-Conference on Systemics, Cybernetics and Informatics (WMSCI 2005), Orlando, 
Florida.  

Ng-Thow-Hing, V., Bark, K., Beckwith, L., Cuong, T., Bhandari, R., & Sridhar, S. (2013, 1-4 Oct. 
2013). User-centered perspectives for automotive augmented reality. Paper presented 
at the 2013 IEEE International Symposium on Mixed and Augmented Reality - Arts, 
Media, and Humanities (ISMAR-AMH).  

Nicholas, A. (2008). Preferred Learning Methods of the Millennial Generation. Faculty and 
Staff - Articles & Papers, (18). Retrieved from  
http://digitalcommons.salve.edu/cgi/viewcontent.cgi?article=1017&context=fac_staff
_ pub  

Prensky, M. (2001a). Digital natives, digital immigrants. On the Horizon, 9(5), 1-6.   
Prensky, M. (2001b). Digital natives, digital Immigrants part 2: do they really think differently? 

On the Horizon, 9(6 ), 1 - 6.   
Prensky, M. (2005). “Engage me or enrage me”: what today’s learners demand. EDUCAUSE 

review, 40, 60-64.  
Prensky, M. (2006). Listen to the Natives. Educational Leadership, 63(4), 8-13.   
Price, G. E., Dunn, R., & Sanders, W. (1981). Reading achievement and learning style 

characteristics. The Clearing House, 54(5), 223-226.   
Reilly, P. (2012). Understanding and Teaching Generation Y. English Teaching Forum, 50(1), 

211.   
Schofield, C. P., & Honore, S. (2009). Generation Y and Learning. 360 degree: The Ashridge 

Journal(Winter), 26-32.   
Shamoail, E. (2005). Teachers’ Perceptions and Experiences in Adopting “Blackboard” 

Computer Program in a Victorian Secondary School: A Case Study (EdD EdD), Victoria 
University, Australia.     

Tapscott, D. (1998). Growing up digital: the rise of the net generation. New York: McGraw-
Hills.  

Wu, H.-K., Lee, S. W.-Y., Chang, H.-Y., & Liang, J.-C. (2013). Current status, opportunities and 
challenges of augmented reality in education. Computers & Education, 62(0), 41-49.   

Yeo, C. T., Ungi, T., U-Thainual, P., Lasso, A., McGraw, R. C., & Fichtinger, G. (2011). The Effect 
of Augmented Reality Training on Percutaneous Needle Placement in Spinal Facet Joint 
Injections. Biomedical Engineering, IEEE Transactions on, 58(7), 2031-2037.   

  
  
  
 

http://digitalcommons.salve.edu/cgi/viewcontent.cgi?article=1017&context=fac_staff_pub
http://digitalcommons.salve.edu/cgi/viewcontent.cgi?article=1017&context=fac_staff_pub

