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Applying Augmented Reality
for Experiential Learning:
A Case Study of E-Commerce Learning

Summary: The great impacts of advancing technology, such as 3D virtual worlds, create new learning op-
portunities for learners. Educators and researchers have been exploring how to apply 3D virtual technology
to improve the virtual learning process and authentic activities. Augmented reality (AR) technology offers
the opportunity for learners to interact in both the virtual and real world significantly. Augmented reality
can be an attractive technology that allows learners to realize that virtual and real objects coexist at the
same time. Therefore, AR technology allows educators to design courses utilizing simulation, visualization,
and interaction with the virtual objects and real environments. For Dewey (1916), learning should be real
and applicable to daily living. This study builds an e-commerce learning system based upon Kolb’s experi-
ential learning theory.
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Pe3tome (Xcuy-Meii Xyane: Hcnosb3oeaHue mexHosi02uu 0ONOAHEHHOU peasbHOCMU 8 OCHOBAHHOM HA
onbime o6y4eHuu: uccaedogaHue Ha KOHKPeMHOM npumepe 3/4eKmpOHHO20 KOMMEP4eCcKo20 00y4YeHUs):
Peub udem 06 02poMHOM 6AUSHUU NepedosblX MexXHO/02Ull, MAaKuXx Kak, Hanpumep, MexHo/102usl
supmyabHbix 3D-Mupos, npedaazaryux 06y4arWUMCcs HO8ble 803MOMCHOCMU 06yveHusl. [ledazozu u
uccaedogameau O6HAPYHCUAU, KAK MONCHO UCNO/Ib308aMb 8upmyaavHele 3D-mexHosozuu 04s
ycosepuieHcmBo8aHuUsl y4eGHbIX Npoyecco8 U aymeHMu4HblXx 6udos desimeavHocmu. TexHoso02us
donosiHeHHOU peasavHocmu (/JP) npedaazaem 06y4arOWUMCs 803MOMNCHOCMU  3HAYUMENLHO20
e3aumodelicmeust KaK 8 sUpmMydabHOM, Mak U peaabHom mupe. TexHoa02usi donoHeHHOU peasbHOCMU
Moxcem cmamv IPPekmusHoll mexHosozueli, hpedocmasasujell 06y4arWuMcs B03MOHCHOCMb
ysudemb, Ymo supmya/ibHbule U peaabHble 06BeKMbl MO2Ym COCyujecmaosams 00HO8peMeHHO. B ces3u ¢
amum mexHoaozusi JIP nossossiem nedazozam paspabamvi8ams Kypcbl, 8 KOMOPbIX MONCHO
UCN0/1b308aMb CUMYASAYUI, 8U3YAAU3AYUI0 U UHMEPAKYUK C 8UPMYANbHbIMU 06BeKMaMU 8 peasbHol
o6cmaHoske. /115 [lvrou (1916) o6yueHue 004H#CHO 6b110 6bIMb NPUOBAUHCEHHBIM K PedabHOCMU U C8S13aHHO
¢ noecedHegHoli JcusHblo. JlaHHoe uccaedogaHue paspabambieaem cucmemy 3/4eKMPOHHO20
KOMMepyeckoz0 06y4YeHUsl HA OCHO8e meopuu OCHOBAHHO20 HA ohnblme o6yveHus no Koav6y.
Kamouessie cnoea: mexHos02us donoaHeHHOU peaabHocmu (/]P), Koab6, ocHogaHHOe Ha onbime o6y4eHue,
YUK, 31eKMPOHHAS1 KOMMePYUsl

Zusammenfassung (Hsiu-Mei Huang: Die Augmented-Reality-Anwendung im erfahrungsbasierten Lernen:

eine Fallstudie zum E-Commerce Learning): Es geht um die grofsen Auswirkungen der fortschreitenden
Technologie, wie zum Beispiel virtuelle 3D-Welten, neue Lernmdglichkeiten fiir die Lernenden. Pddagogen
und Forscher haben herausgefunden, wie man virtuelle 3D-Technologie anwenden kann, um virtuelle Lern-
prozesse und authentische Aktivitdten zu verbessern. Die Technologie von Augmented Reality (AR) bietet
die Méglichkeit fiir Lernende, sowohl in der virtuellen als auch in der realen Welt bedeutungsvoll zu inter-
agieren. Augmented Reality kann eine attraktive Technologie sein, die es den Lernenden ermdglicht zu se-
hen, dass virtuelle und reale Objekte gleichzeitig koexistieren kénnen. Daher erlaubt die AR-Technologie
den Pddagogen, Kurse zu entwerfen, in denen Simulation, Visualisierung und Interaktion mit den virtuellen
Objekten und realen Umgebungen genutzt werden kénnen. Fiir Dewey (1916), sollte das Lernen wirklich-
keitsnah und auf das tdgliche Leben bezogen sein. Diese Studie baut entwirft ein E-Commerce-Lernsystem
auf der Grundlage der Theorie des erfahrungsbasierten Lernens nach Kolb.

Schliisselwérter: Augmented Reality (AR), Kolb, erfahrungsbasiertes Lernen, Zyklus, E-Commerce
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Introduction

3D virtual worlds have impacted higher education in teaching and learning for many years. There
has been a growing demand for empirical research to inform instructional design in 3D virtual learn-
ing environments. Augmented reality (AR) generates a synthetic environment through computer
graphics that supplements the learner’s perception of the real world. Therefore, the AR application
allows for the simulation, visualization, addition of information, and interaction with the virtual ob-
jects without being totally immersed in the virtual environment.

A learning situation takes into consideration how the environment may impact the learner and calls
for an interaction between the learner and his or her environment (Dewey, 1916). Dewey believed
that learning, for students, should be real and applicable to daily living (Dewey, 1916). Therefore,
knowledge is based on active experiences of learners; education should be experimental and experi-
ential. As a result, experiential learning theory is based upon the work of Dewey, Lewin, and Piaget
(Kolb, Boyatzis, & Mainemlis, 2002).

Piaget’s instructional theories focus on real-life activities as a method of motivating learners (Kolb,
Boyatzis, & Mainemlis, 2002). In short, the real life learning context is an important factor that may
affect the learners’ performance, while also potentially enhancing their learning interest. The learn-
ers actively interact with the real world by using their knowledge from daily life, thus increasing the
effectiveness of learning outcomes (Chen & Tsai, 2012). There are three benefits of computer-based
simulation technology to real life activities and learning:

(1) computer-based learning environments allow for the physical integration of different authentic
media, (2) make adaptive interactive trainings more possible than other types of media, and (3) fa-
cilitate the simulation of realistic complex relations between different objects within a learning en-
vironment. (Horz, Winter, & Fries, 2009, p.818)

A learning strategy that implements learning through action, doing and experience approach is ex-
periential learning (Kolb, 1984). Many educators and researchers apply virtual reality or augmented
reality into experiential learning instructions (Jarmon et al., 2009; Wojciechowski & Cellary, 2013).
For example, Wojciechowski and Cellary (2013) found that an augmented reality environment ena-
bled teachers to carry out a chemical experiment following the experiential learning theory, which
they might not have otherwise been able to conduct.

A review of experiential learning theory

Kolb et al. (2002) proposed that experiential learning allows learners to build their knowledge and
skills through a four-stage learning cycle: concrete experience (CE), reflective observation (RO), ab-
stract conceptualization (AC), and active experimentation (AE) (Kolb etal., 2002; McLeod, 2013). The
learners accumulate their knowledge based upon the learning cycle due to the recursive process of
experiencing, reflecting, thinking, and acting in the learning situation. The process provides feedback,
and then encourages new action and evaluation of the consequences of that action. The four stage
learning cycles are discussed as follows (Kolb et al., 2002; McLeod, 2013).

(1) Concrete Experience. This stage of the learning cycle emphasizes how a learner experiences an
everyday situation. The learner typically will encounter the situation in a new way.

(2) Reflective Observation. Learners understand, conclude and think about the experience, and
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then transform that experience into additional knowledge. In this stage, the learner reflects on what
they did and observed, wrapping up with a discussion on what they gained from the experience.

(3) Abstract Conceptualization. In this learning stage, learners integrate theories and concepts into
the learning process with their critical thinking. Thus, the learner is trying to conceptualize a theory
or model connected with what is observed.

(4) Active Experimentation. Learners actively engage in a practical approach and are concerned
with real life activities to test their developed theory. In this stage, learners plan on how to improve
and test a theory or model based upon the previous stages of the learning cycle.

Integrating AR technology and experiential learning theory

Carmigniani et al. (2011) defined augmented reality as “a real-time direct or indirect view of a phys-
ical real world environment that has been enhanced/augmented by adding virtual computer gener-
ated information to it” (p.342). Augmented reality technology integrates 3D virtual objects generated
by computer imagery into the learner’s immediate surroundings and into any indirect view of the
real world environment (Cuendet et al., 2013; Park, 2011). 3D computer generated graphics can be
spatially overlaid on 3D objects and real imagery (usually captured by video cameras) to create visual
AR. For augmented reality, most images are real and can interact with the virtual world in real-time.
El Sayed et al. (2011) noted that recent AR applications are designed to offer a useful, effective, and
interactive tool for instruction.

AR techology offers learners the opportunity to interact with 3D virtual objects integrated within a
real world environment. Thus, learners can explore or navigate an AR learning environment and ma-
nipulate the 3D learning objects using a mouse or a physical marker card. Wiley(2001) proposed
connecting the learning behaviors with AR technology in a virtual 3D learning system for learners.
Learners operate their virtual characters to move around the environment, examine 3D objects, or
to learn about presented content (e.g., textual or audiovisual elements). In addition, learners can also
actively engage with the learning environment, observing or interacting with any of the 3D learning
model content. As a result, AR technology meets the requirements for experiential learning, since
Roussou (2004) noted that interactivity is a key determinant of the effectiveness for experiential
learning.

AR applications offer intuitive interaction, a sense of physical imagination, and a feeling of immersion
for learners. Immersion allows learning to be situated in a comprehensive and realistic experience.
This immersion feature of AR provides the opportunity to support situated learning; learning is im-
mersed in the context in which it will be applied (Lave & Wenger, 1991). Kolb (1984) noted that
learners must act; Kolb’s experiential learning cycle concept applies to the 3D immersive virtual
worlds, which allow learners to learn by doing, to observe the outcomes of their actions, to test their
hypotheses about the world, and to reflect further on their own understanding of the experiential
learning cycle concept (Chee, 2007; Hew & Cheung, 2010).

A case study of augmented reality learning system

AR technology can reduce the level of complexity of presented concepts, so the learners are more
easily able to gain knowledge and to understand the material at hand. Therefore, AR technology is a
useful tool to create experiential learning environments for learners. This study builds an E-com-
merce learning system based upon experiential learning theory for learners. The author created E-
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commerce learning environments, enabling experiential learning, through an image-based aug-
mented reality and a virtual reality. The 3D shopping mall learning system was designed by integrat-
ing Unity 3.0 and 3D graphic modules of the system, drawn and rendered with 3DsMax and Maya.
Additionally, D’Fusion studio was applied to further create an augmented reality experiential learn-
ing application.

The system uses the AR technology, comprised of a video camera, a display device, and ‘real objects’
represented by a set of card markers. The main page of the E-commerce learning system is shown in
Figure 1. The learners can explore and navigate E-commerce related knowledge in the 3D shopping
mall learning environment as shown in Figure 2. Thus, the learner is experiencing a shopping mall
activity to gain concrete experience. After the learner understands the concept of e-commerce, the
learner could rely on their understanding and careful judgment of the system. Hence, the system
provides online testing for learners to do reflective observation as shown in Figure 3.

Figure 1: The main page of the E-commerce learning system
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Figure 2: A screenshot for the course content
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Figure 3: A screenshot for an online test.

The learner navigates through an online AR shopping learning scenario as shown in Figure 4. For
more realistic learning, the learner wears a bracelet with a square-shaped marker on their wrist (in
Figure 5), allowing the AR Browser to combine with the 3D virtual watch and superimpose it onto
the learner’s wrist. This provides live video images captured by a video camera as shown in Figure 6.
Moreover, the learner is able to try out the different 3D virtual watches with the same processes as
how we buy a watch in reality. In this learning stage, the learner makes links about the previous
learning experience of e-commerce and any theories or knowledge that they can apply, such as expe-
riential marketing. Finally, the learner would take a practical approach in concluding the online
through shopping procedures (in Figure 7).
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Figure 4. AR online shopping learning scenario.
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Figure 5. The learner wears a bracelet with a square-shaped marker on her wrist.

205



Huang: Applying Augmented Reality for Experiential Leaming
International Dialogues on Education, 2015, Volume 2, Number 2, pp. 201-208
ISSN 2198-5944

W RS ]
- - USSR - -  TLESEREIERINRSNN |

L

D'Fusion @Home Desktop Player

" ° Q
exam_ec2109 Home i WA®M  Checkout My Accoun! t
i en
L] BRLF
[P o

circle_watch03
circle_watch01 circle_watch02 »

circle_watch04

Figure 7. Online shopping procedures.

Conclusion

The study demonstrates a case study of applying augmented reality technology into e-commerce in-
structions, based upon experiential learning theory. In particular, learners were able to learn by do-
ing; they applied previously learned online shopping concepts into their daily life. The author de-
scribes the interactions among the augmented reality, as shown in above figures, to affirm the im-
portance of experiential activities learning. Interaction with a simulated environment through the
augmented reality learning can be a reasonable and viable substitute for the real-world experience.
The more the technology is used with the appropriate instructional theories, such as in this study,
the less design efforts will cost. From the results of the case study, the connections between the ex-
periential learning cycle and an e-commerce course design are shown in Figure 8. However, this
study needs additional empirical investigation to evaluate learners’ perceptions in this system in the
future.
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Figure 8: Experiential learning model for E-commerce instructions.
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