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Scope of the Case Study
This case study introduces readers to augmented reality (AR) and its
application in the education sector. After briefly exploring the concept of
AR, the case study details the how and why of its use in different
educational contexts by drawing on practical examples and research
findings. Snapshots about its relevance in the contexts of the early years,
middle and senior schooling and higher education are also provided.
Lastly, information about how our team at Augmented Reality Experts can
help you achieve you AR objectives is provided along with a template
designed to help you shape your own AR application and list of example
applications to review.

Introducing Augmented Reality
What is Augmented Reality?
With the advancement of technology and changing demands of an
increasingly digitally literate population [1], augmented reality (AR)
continues to enter more and more facets of our lives. One of the earliest
widespread examples of this was in sports coverage where additional
information such as touchdown lines or 3-point markers have been
superimposed over the live playing area – augmenting the viewer’s
experience. Similarly, gamers engage in an AR experience as
supplementary information about health, targeting systems, location,
weapons etc. that responds to their surrounds is superimposed over what
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they see. AR is defined by this bringing together of the real and the virtual
to enhance our knowledge and understanding and help us do things
better and more efficiently [2].

“With augmented reality we harness the affordances of technology
to provide users with an enhanced experience by adding a layer of
digital information to our experience of the world around us. This
experience can be delivered in many ways using different
technologies across different locations for various purposes and
industries”
Alec, Augmented Reality Experts
AR can be conceptualised as forming part of a continuum that ranges
from virtual reality (completely synthetic) to telepresence (completely
real)[3], which is the end AR is typically closer towards [4, 5]. Unlike
virtual reality which takes the user to a new world, AR does not seek to
replace reality, but rather use it as a background [6]. AR is not limited to
certain tools or technologies, and has been understood as a technique
comprising three key characteristics; that it combines real and virtual, is
interactive in real time and registers in 3D (although 2D options are
possible) [7]. Regardless of how one defines AR, when we use it we are no
longer a “detached observer”, but rather enter the digital environment
and interact with it [2].

Why use Augmented Reality?
It is the blending of the real and digital that grants AR such widespread
potential, yet has simultaneously posed technological challenges. For AR
to function well objects need to be tracked in space and time so that the

virtual and real visually align and coincide in real time. While these
serious resourcing needs may have held the industry back, digital natives
are now demanding more innovative and interactive opportunities.
Coupled with the widespread adoption of smartphones and other
personal devices, these drivers have spurred interest from developers
and companies in recent times [8]. As a result, AR is becoming more
widely known and better understood, especially since the successful
release of PokemonGo in July 2016 which bough AR into the lives of
millions across the globe [9]. However, AR should not be thought of only
in relation to gaming, in fact the characteristics of AR mean it has
countless applications, especially in the field of education.

Augmented Reality in Education
Applicability of Augmented Reality in Education
The increasing prevalence of smartphones and mobile devices [10] and
students’ familiarity with them has facilitated the inclusion of AR into
mainstream education [11]. With AR use having steadily increased since
2007 and AR research having intensified in recent years [11], it appears to
validate predictions in 2010 that AR use would soon become mainstream
[12] and suggests that interest will continue to increase [11].

“Augmented reality has strong potential to provide both powerful
contextual, in-situ learning experiences and serendipitous
exploration and discovery of the connected nature of information in
the real world.”
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The augmentation of the user’s experience by overlaying additional
information in the forms of text, images, video etc. provides great
potential for AR in the field of education. The accepted importance of
learning context, interaction and real world applicability on the quality of
learning [14, 15] further illustrates the potential for AR in this field.

Key benefits of AR discussed in the literature:
•

AR can enhance learning achievement [11, 24-26]

•

AR can engage students & motivate them to learn [24, 25, 27-34]

•

AR can specifically benefit remedial learners [35, 36]

•

Educators, parents & students tend to exhibit positive attitudes
towards the use of AR tools [16, 28, 37-39]

•

Students value the provision of instantaneous results / feedback
made available to them [25]

•

AR can redefine learning spaces

•

The use of AR can promote a more enjoyable learning experience
[27, 28]

•

AR can help improve teaching effectiveness especially when
teaching abstract concepts [38]

•

AR can influence children’s confidence & imagination [38]

What the Research Says

•

AR can encourage informal & self-directed learning [38, 40, 41]

While research into the use of AR in education is expanding, they remain
limited and typically report on single cases of technology use. Despite the
limited research on how the use of mobile context-aware AR can be used
to enhance learning and teaching [20], the following findings have been
reported.

•

AR enables children to play & interact in different ways [37]

•

AR can support positive emotional attachment with the
environment [25]

•

AR can foster skill development [39]

“[AR’s] unique ability to create immersive hybrid learning
environments that combine digital and physical objects, thereby
facilitating the development of processing skills such as critical
thinking, problem solving, and communicating through
interdependent collaborative exercises” [16]
For example, AR can help students to engage in authentic explorations of
the real world [17]. Therefore situated, cognitive and experiential
learning practices have found strong links with AR [15, 18-21], especially
because of the level of immersion and interactivity possible [22]. AR is
also able to assist with learning and memory processes because we tend
to “remember things better when they are spatially associated with
locations in 3D spaces rather than as abstract ideas” [2]. This process of
remembering things by relating them to spatial locations can be used
effectively to recall information by walking back through certain places or
‘loki’ [23].
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Six key considerations from the literature:

Different uses of Augmented Reality in Education

1. The role of the educator remains critical to the success of AR use. If
educators have positive experiences with the new technologies they
are increasingly likely to use it again and encourage fellow colleagues
to use AR in their classrooms [28, 42]. Therefore, adequate PD in the
use of AR and ICT is critical to long-term success [38].
2. Adequate resourcing is important to the success of an AR
intervention with a lack of resources often cited as a key limitation.
This includes technical support, internet capabilities, hardware
capabilities and device to student ratios.
3. Accounting for the context of use. AR can extend and introduce new
learning spaces [27], however, Wi-Fi connectivity, safety, student
supervision, weather etc. need to be considered. Moreover, some AR
applications may not be feasible in the crowded classroom setting
while others are.
4. Cognitive overload and usability issues for students need to be
addressed as they are some of the most frequently reported
challenges to AR [11, 20, 43, 44]. To help with this, especially when
students are being introduced to new AR applications, adequate
time needs to be allocated.
5. Managing stakeholder concerns about addiction and the need for
human interaction is critical. Understanding and addressing parental
concerns is particularly important in the school and early years
contexts [29].
6. Maintaining learner interest in using AR tools once the novelty
factor wears off needs to be considered. While students are typically
excited by the new tool and interactive activities, the literature has
raised questions about how long this interest will last [38].

AR is an effective learning and teaching tool [28] that offers many
potential advantages when used effectively in educational settings [45].
The range of different possible applications of AR in education is diverse
and there is no clear or generally accepted way of breaking them down.
For example, AR can be used to provide extension opportunities and
interactive classroom aids, revolutionise assessment, facilitate life-like
simulations, provide reference information and address specific
educational needs or niches. Moreover, at a functional level the forms of
AR available to educators can be categorised according to whether they
are location-aware or vision-based [20]. Location-based applications
typically rely on GPS positioning as the trigger for the provision of
additional information as students move around a physical location.
Meanwhile, vision-based applications rely on students pointing the
camera at an object to receive the augmented experience
In categorising the different uses of AR Diegman et al. (2015)[46] chose to
focus on implementation and identified the following five ways in which
AR can be implemented in education: 1. Discovery-based learning, 2.
Objects modelling, 3. AR Books, 4. Skills training, and 5. AR Gaming. Here
we use these five categories to briefly outline how AR is currently used in
education. We have adopted this approach to provide a simple and
inclusive way of communicating what is possible across different
educational settings, disciplines and levels. These categories are not
intended to be exhaustive and we recognise that overlap exists. However,
the information provided aims to highlight some of the possibilities
available and stimulate you to think about how AR could be used in your
own context.
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Discovery-based learning
“Students learn best what they have to figure out for themselves”
[47]

they see or get students to use design apps that use the camera to
digitally capture the layout of rooms or buildings and enhance their
learning experience.

AR’s ability to provide an interactive and exploratory experience naturally
supports discovery-based learning. By overlaying and linking digital
information with real-world experiences, AR helps students create
connections. This access to additional information enables them to easily
explore topics and ideas further, even in their own time as they take
responsibility for on their own learning journeys. Such applications may
provide students with additional information relating to specific exhibits,
buildings, animals, books etc. that they encounter. For example, the
American Museum of Natural History launched and AR app to accompany
their Beyond Planet Earth exhibition that enabled viewers to collect 11 AR
elements, giving them access to additional information including 3D
animations. Other apps enable students to point their cameras to the sky
and find out what constellations they are looking at and then dig deeper
to learn more about topics that interest them.

AR Books

Objects modelling

The immersive yet augmented nature of AR makes it highly suited to skills
development. The use of AR in skills training is typically facilitated by
being able to show students how it is done, enabling them to practice
those skills in a life-like setting using simulations and lastly provide
supplementary guidance, information and support in real time as they
perform the task or skill. This has great potential in the sciences, creative
arts, physical and applied disciplines and in situations where real-life skills
training is hindered by resourcing, location or safety issues. Other apps
can use AR technology to verify the layout or set-up of skills challenges or
tasks so that they are replicable and comparable.

AR can provide interactive 3D renderings of almost anything to assist
students in grasping new and different content. This modelling enables
students to get full 360-degree views of objects, be they stationary or
active. Interactive colouring pages and worksheets combine the real and
virtual while children and students learn and explore new concepts for all
ages. Other apps draw on different props such blocks, flashcards, globes
and posters to provide students with more engaging and visual learning
approaches. Capture the imagination of children with apps that overlay
moving and 3D images such as dinosaurs or butterflies onto the world

AR books can come in many forms with different levels of interactivity
and personalisation. Some children’s storybooks can be scanned using the
camera to reveal active 3D visuals, sounds and information that give a
whole new meaning to story time. The same technology can be used to
enhance the traditional textbook experience for students and encourage
independent learning as they explore concepts further. These types of
books typically rely on you downloading an app and the camera picking
up on visual triggers on the page to augment your experience. AR books
and storytelling developing further and some now combine aspects of AR
gaming to offer even more interactive options where you can take part
and shape the story line.

Skills training
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AR Gaming
A range of educational AR games exist that motivate students to learn by
providing fun, interactive and personalised environments and reward
structures. Ideal for all ages depending on the complexity of the game,
the application of AR gaming in education is just getting a foothold. You
can already play many traditional games using AR such as soccer or pool
that typically required equipment or playing surfaces, so the sky is the
limit when it comes to gaming in education.

Different Educational Contexts
The Early Years of Care and Education (ECEC)

Augmented Reality and the School Experience
With the Australian Curriculum promoting ICT skills and critical and
creative thinking, the validity of AR in this sector is clear [52]. Moreover,
the majority of studies focusing on the use of AR in education tend to
focus on the K – 12 sector [11]. This prevalence in schools has been put
down to two possible causes. Firstly, AR’s ability to foster visual and
sensory learning aligns well with the learning needs and stage of cognitive
development of elementary students and early adolescents [53].
Secondly, the familiarity of students with gaming makes them
predisposed to the use of AR gaming techniques in their learning [54].

Augmented Reality and Higher Education

While regulating technology use among young children is important [38],
we live in an increasingly digital world and becoming familiar with AR at
an early age has been shown to facilitate the future development of
technology skills [28]. AR aligns well with many key elements of
Australia’s Early Years Learning Framework such as its ability to facilitate
diverse learning outcomes, include indoor and outdoor experiences and
promote the exploration of ideas and theories using imagination,
creativity and play [48]. While the critical importance of play in child
development is well established [49] and the nature of ‘toys’ may have
changed in recent times [50], facilitating play through combining the
virtual and physical worlds has proven to be greatly beneficial for children
[49].Despite this potential and early uses of AR in ECEC dating back over
fifteen years [51], the application of AR in ECEC remains an
underexploited opportunity.

In a time where traditional higher education techniques and institutions
are under threat from new open, flexible and online options, educators
need to remain up-to-date and provide students with quality value for
money experiences if they are to remain competitive. In fact, AR’s ability
to provide learner centred, interactive and immersive learning
opportunities that combine the physical with the virtual makes it highly
suited to an increasingly blended learning environment. AR has also been
successful in improving university students’ skill development and
attitude towards learning [39].
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Future of Augmented Reality in Education

in Melbourne with representation in Sydney and Adelaide and look
forward to realising your AR ideas with you.

As mentioned, while the possible benefits of using AR across all fields of
education is widely recognised, it remains underutilised in the classroom.
Studies also suggest that its potential to support special needs students
remains a specific area that warranting further exploration [11, 34, 55].
For those of us already using AR, we cannot rest on our laurels, as
students attitudes towards AR may change over time [56] we must
remember that the tool itself cannot guarantee successful learning
outcomes. Pedagogical and practical issues such as the possible need for
more class time, unsuitability in crowded classrooms, and instructors’
experience with technology still present challenges, but should not be
used as excuses to rule out its use. Rather, they should be used as points
of reflection that help us engage in best practice. In the coming years
technological issues will continue to decrease as mobile device use,
wireless internet connectivity and computing power improve. These
conditions will only further support the use of AR and make it an even
more necessary component of quality education [39].

Contact Us:
+61 416 495 006
alec@augmentedrealityexperts.com.au
36-38

Gipps

St,

Collingwood,

Vic,

3066

How ARE Can Work with You
The use of AR in Education in Australia is an exciting and developing
opportunity. At ARE we are a team of specialised individuals that combine
skills across business, education, architecture and engineering, software
development, animation and 3D rendering to create applications that
integrate AR with practical and creative innovations. We are passionate
about AR and work closely with our clients to find new and creative ways
to leverage the affordances of AR to meet their objectives. We are based
Augmented Reality in Education
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AR App Design Considerations
Project Title:
Key Objectives
☐ Increase learner engagement
☐ Improve assessment practices
Improve awareness & understanding of course offerings
Improve student evaluations
Improve or enhance the campus experience
Improve professional development & in-house training
Maximise use of classroom / other spaces
☐ Expand scope of learning activities & enhance delivery
Reduce skills training times & costs for students
Other (specify)

Learning Considerations
•
•
•
•

What are the specific learning objectives?
How do these learning objectives align with your curriculum focus
/ plan?
How are assessment & feedback incorporated?
How does AR help you achieve these objectives?

Specific Uses
Provide extension learning opportunities
Provide interactive classroom aids
Provide more authentic assessment options
Provide life-like & immersive simulations
Address specific educational needs or niches

Support skill development
Provide real-time instructions & information
Provide 3D visualisations & model rendering
Facilitate personalised & self-directed learning
Provide location-based information & interaction
Engage students through interactive gaming
Provide interactive checklists & review tools
Facilitate campus, lab or other site inductions & navigation
Enable remote assistance with tasks & activities
Other functions (specify)

Data Collection and Learning Analytics
Which, if any, key data metrics or learning analytics would you like to
capture?

Context of App Use*
Intended location/s of use (classroom, laboratory, campus, cafes, home
etc.) and activities being performed (experiments, bushwalks, map
reading etc.)
*Note: Context of use will have implications on hardware choices and safety considerations

Safety and Security Considerations
What potential security risks need to be considered?
☐ Access to student/ child information
☐ Access to organisational data and intellectual property
☐ Other (specify)
What potential safety risks need to be considered?
User distraction

Augmented Reality in Education
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Hardware obstruction / interference with actions
Provision of inaccurate information
Other safety & security risks (specify)

•
•
•
•

Hardware
☐ Smartphones
Tablets
Smart glasses
HoloLens

Content, Design and Messages

Laptops
Desktops
Other (specify)

Software Considerations
Licensing
Updatability & modifiability
Ability to work offline
Data exporting formats

Are staff members & tech support familiar with AR technologies?
Do the organisation and/or students have appropriate hardware?
Do educators understand the potential of AR to enhance learning?
Will using AR influence or potentially challenge current norms?

Integration with existing platforms
Intended audience (public, internal)
Individual or group use
Intended duration of availability

Which platforms do you want it supported on?
Android
iOS
Other (Specify)

•
•
•
•
•
•
•
•
•
•
•

Design priorities - ease of use, practicality, enjoyment, look, feel
Key topics and/or processes to be included
Information layering
Legibility, flexibility, interactivity
Visual clues - images, graphics and video
Key phrases and messages
Relevant teaching and training approaches and pedagogies
Examples of themes or storylines from similar applications
Colour schemes, fonts, branding
Specific characters, products, animals or objects
Information delivery (visually, aurally or both)

Notes

Relevant Policies and Frameworks
What policies or frameworks are pertinent? E.g. Early Years Learning
Framework, Australian Curriculum, Graduate Learning Outcomes,
Communications/ Technology policies, other.

Readiness
•

How does AR fit with existing organisational & classroom
practices?
Augmented Reality in Education
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Example Applications
Discovery Based Learning
•
•
•
•
•
•
•

AR Books

Zoo-AR / Taronga Zoo - A different Zoo experience
LayAR/ Wikitude - A deeper look at the world around you
Bayan Tales AR Discovery - Children’s favourite jungle actors
Star Walk 2 / SkyView - Explore the night sky
Field Trip - GPS tracking provides key local information
Sun Seeker - solar paths, solstices, rise & set times
Google Translate – instantaneous text translation using camera

Objects Modelling
•
•
•
•
•
•
•
•
•
•
•

Augment - Visualize nearly any 3D model in AR
Quiver/ 3D Coloring/ Spectacular/ Chromeville/ Chromeville
Science - Fun educational twist on traditional colouring in
Spacecraft 3D - Interact with a variety of NASA space crafts
Elements 4D by DAQRI - Learn about real life chemistry
AR Flash Cards/ OOBEDU AR Kids App - Interactive flashcards
Orboot: AR Globe - A new take on geography for kids
AR-3D science - Interactive physics, biology & chemistry learning
AR Human anatomy/ Anatomy 4D – Immersive anatomy
Dinosaurs Everywhere / AR Butterfly Burst - Dinosaurs and
butterflies are roaming the streets with you
MagicPlan - Capture interactive digital plans on your smart device
ZooKazam - Learn about animals in a completely different way

•
•
•
•

Magic Book - Interactive children’s colouring book
Tagme3D - Educational series of AR books for children
Pearson BouncePages - Augment the textbook experience
Peronio Pop-up Book - Ultra-imaginative pop-up AR/VR book

Skills Training
•
•
•
•
•

Bosch Toolbox App - Everything for those learning construction
Aurasma - Create and share your own AR experiences
SkillCity from Manchester City FC - Compare your skills
SketchAR – Drawing easily using AR - Enhance your drawing skills
Park AR - Practice your parking skills with this game

AR Gaming
•
•
•
•
•
•
•

Augmented Reality in Education

Prepare for Impact - 3D aviation safety game
Popar Dinosaurs - Educational interactive smart toys
CyberChase Shape Quest! - 3D AR puzzle game for kids
Play Shifu: Fun games for kids - Immersive & engaging learning
Kick Ball - Kick a virtual soccer ball solo or against a friend
Euclidean Flick Lands - Brain teasers
PhyscisPlayground - Immersive, 3D physics learning

11

Augmented Reality Experts
11.

References
1.
2.
3.
4.

5.

6.

7.
8.

9.
10.

Prensky, M., Digital Natives, Digital Immigrants Part 1. On the
Horizon, 2001. 9(5): p. 1-6.
Peddie, J., Augmented Reality: Where we will all live. 2017:
Springer.
Milgram, P., et al., Augmented Reality: A class of displays on the
reality-virtuality continuum. Telemanipulator and Telepresence
Technologies, 1994. 2351: p. 282-292.
Milgram, P. and F. Kishino, A Taxonomy of Mixed Reality Visual
Displays. IEICE Transactions on Information and Systems E77-D,
1994: p. 1321-1329.
Pantano, E., A. Rese, and D. Baier, Enhancing the online decisionmaking process by using augmented reality: A two country
comparison of youth markets. Journal of Retailing and Consumer
Services, 2017. 38: p. 81–95.
Fonseca, D., et al., Relationship between student profile, tool use,
participation, and academic performance with the use of
Augmented Reality technology for visualized architecture models.
Computers in Human Behavior, 2014. 31: p. 434–445.
Azuma, R.T., A Survey of Augmented Reality. Presence:
Teleoperators and Virtual Environments, 1997. 6(4): p. 355-385.
Rese, A., et al., Howaugmented reality apps are accepted by
consumers: A comparative analysis using scales and opinions.
Technological Forecasting & Social Change, 2016.
Cramer. What Is the Difference Between AR and VR? A Lesson in
Altered Realities. 2017; Available from:
http://cramer.com/story/the-difference-between-ar-and-vr/.
Statista. Share of mobile device owners worldwide from 2011 to
2016, by number of devices owned. 2015; Available from:
http://www.statista.com/statistics/245501/multiple-mobiledevice-ownership-worldwide.

12.
13.
14.
15.
16.

17.
18.

19.

20.

21.
22.

Augmented Reality in Education

Akçayır, M. and G. Akçayır, Advantages and challenges associated
with augmented reality for education: A systematic review of the
literature. Educational Research Review, 2017. 20: p. 1-11.
Johnson, L.F., et al., Key emerging technologies for elementary
and secondary education. Education Digest, 2010. 76(1): p. 36-40.
Johnson, L., et al., The 2010 horizon report. 2010: Austin, Texas.
Dewey, J., Democracy and education. 1916, New York: The Free
Press.
Huang, H.-M., Applying augmented reality for experiential
learning: a case study of E-Commerce Learning. International
Dialogues on Education: Past and Present, 2015. 2(2): p. 201-208.
Dunleavy, M., C. Dede, and R. Mitchell, Affordances and
limitations of immersive participatory augmented reality
simulations for teaching and learning. Journal of Science
Education & Technology, 2009. 18: p. 7-22.
Dede, C., Immersive interfaces for engagement and learning.
Science, 2009. 323(5910): p. 66-69.
Kolb, D.A., Experiential learning: experience as the source of
learning and development. 1984, Englewood Cliffs, NJ: PrenticeHall.
Kolb, D.A., R.E. Boyatzis, and R.E. Mainemelis. Experiential
Learning Theory: Previous Research and New Directions. in
Perspectives on cognitive, learning, and thinking styles. 2002. NJ:
Lawrence Erlbaum.
Dunleavy, M. and C. Dede, Augmented Reality Teaching and
Learning, in Handbook of Research on Educational
Communications and Technology, J.M. Spector, et al., Editors.
2014, Springer: New York. p. 735-745.
Brown, J.S., A. Collins, and P. Duguid, Situated cognition and the
culture of learning. Educational Researcher, 1989. 18(1): p. 32-42.
Roussou, M., Learning by doing and learning through play: an
exploration of interactivity in virtual environments for children.
ACM Computers in Entertainment, 2004. 2(1): p. 1-23.
12

Augmented Reality Experts
23.
24.

25.

26.
27.

28.

29.

30.

31.

Yates, F., The Art of Memory. 1966: Routledge.
Cascales, A., et al., An experience on natural sciences augmented
reality contents for preschoolers, in Virtual, augmented and mixed
reality. Systems and applications. 2013, Springer: Berlin. p. 103112.
Huang, T.C., C.C. Chen, and Y.W. Chou, Animating eco-education:
To see, feel, and discover in an augmented reality-based
experiential learning environment. Computers & Education, 2016.
96: p. 72-82.
Coimbra, T., T. Cardoso, and A. Mateus, Augmented Reality: an
Enhancer for Higher Education Students in Math’s learning?
Procedia Computer Science, 2015. 67: p. 332–339.
Rasalingam, R.R., B. Muniandy, and R.R. Rasalingam, Exploring the
Application of Augmented Reality Technology in Early Childhood
Classroom in Malaysia. IOSR Journal of Research & Method in
Education, 2014. 4(5): p. 33-40.
Cascales, A., et al. Augmented Reality for Preschoolers: An
Experience around Natural Sciences Educational Contents. in
SPDECE-2012. Ninth Multidisciplinary symposium on the design
and evaluation of digital content for education. 2012. Alicante,
Spain.
Cascales, A., D. Pérez-López, and M. Contero, Study on parent’s
acceptance of the augmented reality use for preschool education.
Procedia Computer Science, 2013. 25: p. 420–427.
Cheng, K.H. and C.C. Tsai, Children and parents’ reading of an
augmented reality picture book: Analyses of behavioral patterns
and cognitive attainment. Computers & Education, 2014. 72: p.
302-312.
Dünser, A. and E. Hornecker. An observational study of children
interacting with an augmented story book. in 2nd international
conference of E-learning and games (Edutainment 2007) 2007.
Hong Kong: CUHK.

32.

33.

34.

35.
36.

37.

38.

39.

40.

Augmented Reality in Education

Rambli, D.R.A., W. Matcha, and S. Sulaiman, Fun learning with AR
alphabet book for preschool children. Procedia Computer Science,
2013. 25: p. 211-219.
Tomi, A.B. and D.R.A. Rambli, An interactive mobile augmented
reality magical playbook: Learning number with the thirsty crow.
Procedia Computer Science, 2013. 25: p. 123–130.
Wu, H.K., et al., Current status, opportunities and challenges of
augmented reality in education. Computers & Education, 2013.
62: p. 41-49.
Tomi, A.B. and D.R.A. Rambli, An Interactive Mobile Augmented
Reality Magical Playbook: Learning Number with the Thirsty
Crow. Procedia Computer Science, 2013. 25: p. 123-130.
Abas, H. and H. Badioze Zaman, Visual Learning through
Augmented Reality Storybook for Remedial Student, in Visual
Informatics: Sustaining Research and Innovations: Second
International Visual Informatics Conference, IVIC 2011, Selangor,
Malaysia, November 9-11, 2011, Proceedings, Part II, H.B. Zaman,
et al., Editors. 2011, Springer Berlin Heidelberg: Berlin,
Heidelberg. p. 157-167.
Yilmaz, R.M., Educational magic toys developed with augmented
reality technology for early childhood education. Computers in
Human Behavior, 2016. 54: p. 240-248.
Huang, Y., H. Li, and R. Fong, Using Augmented Reality in early art
education: a case study in Hong Kong kindergarten. Early Child
Development and Care, 2016. 186(6): p. 879-894.
Akçayır, M., et al., Augmented reality in science laboratories: The
effects of augmented reality on university students’ laboratory
skills and attitudes toward science laboratories. Computers in
Human Behavior, 2016. 57: p. 334-342.
Hsieh, M.C. and J.S. Lee. AR marker capacity increasing for
kindergarten English learning. in International MultiConference of
Engineers and Computer Scientists 2008. 2008.

13

Augmented Reality Experts
41.

42.

43.

44.

45.

46.
47.

48.

Chen, C.H., et al. Augmented interface for children Chinese
learning. in 7th IEEE international conference on advanced
learning technologies. 2007. Washington, DC: IEEE Computer
Society Press.
Teo, T., Modelling technology acceptance in education: a study of
pre-service teachers. Computers & Education, 2009. 52(1): p. 302312.
Lin, H.-C.K., et al., Establishment and usability evaluation of an
interactive AR learning system on conservation of fish. The
Turkish Online Journal of Educational Technology, 2011. 10(4): p.
181-187.
Squire, K. and M. Jan, Mad city mystery: developing scientific
argumentation skills with a place-based augmented reality game
on handheld computers. Journal of Science Education and
Technology, 2007. 16(1): p. 5-29.
Cheng, K.H. and C.C. Tsai, Affordances of augmented reality in
science learning: Suggestions for future research. Journal of
Science Education and Technology, 2013. 22(4): p. 449-462.
Diegmann, P., et al., Benefits of Augmented Reality in Educational
Environments - A Systematic Literature Review. 2015.
The University of Adelaide. Discovery-based Learning. 2013 [cited
2017 2 October]; Available from:
https://www.adelaide.edu.au/professions/pedagogicalpossibilities/sgde/strategy/discovery/discovery-based-learning/.
Australia. Department of Education Employment and Workplace
Relations & Council of Australian Governments, Belonging, being
& becoming [electronic resource] : the early years learning
framework for Australia. PANDORA electronic collection., ed. E.
Australia. Department of Education, R. Workplace, and G. Council
of Australian. 2009, Canberra, A.C.T: Dept. of Education,
Employment and Workplace Relations for the Council of
Australian Governments.

49.

50.
51.

52.

53.

54.
55.

56.

Augmented Reality in Education

Hinske, S., M. Langheinrich, and M. Lampe. Towards guidelines
for designing augmented toy environments. in 7th ACM
conference on designing interactive systems 2008. ACM.
Yelland, N., Technology as play. Early Childhood Education
Journal, 1999. 26(4): p. 217-220.
Kritzenberger, H., T. Winkler, and M. Herczeg, Mixed reality
environments as collaborative and constructive learning spaces
for elementary school children. Proceedings of World Conference
on Educational Multimedia, Hypermedia and
Telecommunications 2002, 2002: p. 1034-1039.
Australian Curriculum Assessment Reporting Authority. Australian
Curriculum. 2018; 8.0:[Available from:
https://www.australiancurriculum.edu.au/.
Martin, D.J. and K.S. Loomis, Building teachers: A constructivist
approach to introducing education. 2013, Belmont, USA: Cengage
Learning.
Lee, K., Augmented reality in education and training. TechTrends,
2012. 56(2): p. 13-21.
Mohd Yusof, A., et al., Teachers' perception of mobile
edutainment for special needs learners: The Malaysian case.
International Journal of Inclusive Education, 2014. 18(12): p.
1237-1246.
Hsiao, K.F., N.S. Chen, and S.Y. Huang, Learning while exercising
for science education in augmented reality among adolescents.
Interactive Learning Environments, 2012. 20(4): p. 331-349.

14

