"TIEST

January - February 2020
ISSN: 0193 - 4120 Page No. 1088 - 1098

Engineering & Management

Enhancing User Experience via Augmented Reality
and Virtual Reality in Real Estate Industry

Md. Rabbi Khan
Chandra Reka Ramachandiran

School of Computing, Asia Pacific University of Technology & Innovation,

Article Info

Volume 82

Page Number: 1088 - 1098
Publication Issue:

January-February 2020

Article History

Article Received: 14 March 2019
Revised: 27 May 2019

Accepted: 16 October 2019

57000 Kuala Lumpur, Malaysia

rabbik7@gmail.com, chandra.reka@apu.edu.my

Abstract

Real estate industry is one of the most successful industry and is a renowned key player in
the economic movement. Therefore, it is crucial to improve the services and enhance the
‘User Experience’ for sustainability of the identified industry. In line with this, Augmented
Reality and Virtual Reality are identified as the emerging technologies that elevate the
quality of services provided by the real estate agencies which leads to further enhancement
of the user experience. In this paper, we postulated that deployment of the trending
technologies with adaption of the UX Honeycomb Framework enhances the User
Experience. The data was collected via an administered online survey to probe on the
postulated variables. Besides the survey, a field observation was conducted in order to ease
validation process of the collected data through different means of sources. The non-
probability sampling method was used and the respondents (n=200)consisted of potential
home buyers and real estate agency employees from Bangladesh. Findings from the online
survey suggest that the adaptability of the prevalent technology has increased and the
efficacy of deploying these technologies promotes the sales process by minimizing cost and
time. Besides that, the findings also suggest that the proposed framework enhances User
Experience in the real estate industry as it is evident that there is a significant relationship

between deployment of the emerging technologies and User Experience (P < 0.05).

Publication: 06 January 2020
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1. Introduction

Virtual reality (VR) is a hologram of a real-life
natural environment produced by a computer. By
wearing protective gear or sunglasses that enhance
sight and hearing, users interact with the virtual
world. The observation and interpretation of'
virtual world is close, and we perceive the world
as human beings. Thus, the term virtual reality
essentially means near reality which means a
person can visualize the surrounding inside it as it
is outside. It could mean anything of course in
reality, but it generally refers to a specific type of
optimization of reality. Virtual reality is the
creation of a virtual environment using advanced
computer technology developed by application
company (Smithson et al., 2018). VR enables
users to experience the product virtually, unlike
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traditional user interfaces. Users are able to
communicate with 3D universes instead of
watching a screen there in front of them. The
computer is converted into a facilitator for this
imaginary world by simulating as many
consciousness as possible, like those of clear
vision, actual hearing, touch, and even smell. So
far, the only limitations of near-real Virtual
Reality thoughts and experiences are paid content
affordability and relatively cheap computing
power (Gandolfi, 2018).

According to Smithson et al., (2018), Augmented
Reality (AR) is an actual live explicit or implicit
view of a physical, real-world situation whose
features are augmented by computer created
visual information such as sound, touch, video,
animations or GPS data. With the exception of
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virtual reality, which generates a completely
unnatural environment, augmented reality uses the
external environment and interfaces relevant
information on edge of it (Deaky and Parv, 2018).
The applications of Augmented Reality and
Virtual Reality technologies now create images of
gaming and sci-fi films, however both have the
capacity to change the purchase, lease and use of
real life experience of the property (Kejriwal,
2018).Sotheby’s International Realty, established
in New York as a real estate company, offers
potential future tenants virtual reality walk-
throughs of the apartment buildings under
development. Brokers and sales representatives
can also use augmented reality-based applications
to create property leaflets and even provide
different views, including the neighborhood,
campgroundand others. The user friendly and
interactive experience overall would expand the
pool of possible buyers or tenants, save additional
costs, empower user experience from the
subsequent developmental stages and increase
pleasure and satisfaction. The bottom line is that
the new future is experiential real estate and
building(Anton, Kurillo and Bajcsy, 2017).

In Virtual Reality and Augmented Reality
applications, there are many kinds of hardware,
including haptic suits and niche systems that even
enable visually impaired people to "see" their
palates. However, the virtual reality hardware is a
headset for most consumer and business
applications, such as HTC company invented
Virtual Reality devicesidentified as VIVE, Oculus
Go and the Sony Play Station Virtual Reality
(Series and Science, 2018). The mobile phone
isconnected with  theVirtual Reality and
Augmented Reality headset whereby the users can
view the real world virtually. On the other hand,
the Augmented Reality devices are tablets or a
weary phone, are widely available such as the
smart watches. In the current era, the dueling
SDKs AR Kit from Apple and AR Kore from
Google have gone into Augmented Reality and
Virtual Reality races. Due to its three-dimensional
computer-created setting, users can investigate
and communicate with Virtual Reality (Deaky and
Parv, 2018).A variety of instruments is used to
boost sight, listening and touch sensation to
produce the illusion of truth. Augmented Reality
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is also used as an enhanced version of reality to
add digital information with captured images or
video.

Nowadays, real estate businesses have grown fast
and it is a booing industry all over the world.
Although the real estate industryis booming, the
home buyers or customersare still facing dilemma
when buying their own property as most of them
are under construction and they are unaware of the
exact design or architecture of their dream home
(Foo and Weng, 2019). Therefore, the home
buyers will need to wait until the construction is
completed to view the property in real life.
McKalin (2015) stated that customers are not
satisfied with the end product as they do not like
the layout or design of the whole apartment or the
interior of the apartment. Sometimes, when
theactual design of their dream home.
Furthermore, the diversified customers from
different area or country have different
expectations and they are unable to maintain
regular communication during the property
construction periodresulting in the rise ofsuch
problem (Fade, 2018). Thus, there is a need to
address this issue using the trending technologies
such as Virtual Reality (VR) and Augmented
Reality (AR).The main advantage is that VR
distributes a computer-generated environment
with  three  dimensions(EImgaddem, 2019).
Customers who view in this VR environment can
explore it in a number of ways and interact with it.
In a sense, it's like taking a virtual tour of the
house in which the home buyer is interested,
except that they don't have to leave their current
house. This way, users can save their valuable
time and money. The main goal of these
technologies are to improve user buying
experience in real estate industry.

This research captures and elaboratesthe use of
Augmented Reality (AR) and Virtual Reality
(VR) in real estate industries. It paper also
highlights the means to enhance the User
Experience (UX) by using AR and VR technology
in real estate industries which has been proven to
be useful for the business owners and the clients
of real estate industries as highlighted by
Wittkopf, Lloyd and Johnson (2018).Besides this,
the study is a significant endeavor in showing how
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real estate industries can enhance theUX using AR

In line with this, the research aims to determine
the efficacy of Augmented Reality (AR) and
Virtual Reality (VR) in the real estate industry to

e determine the implementation issues
related to Service Provider, Augmented
Reality (AR) and Virtual Reality (VR)
technology.

e assess user perception and attitude towards
Augmented Reality (AR) and Virtual
Reality (VR) in real estate industry using
UX Honeycomb.

e analyze the relationship  between
Augmented Reality (AR) and Virtual
Reality (VR) technology with user
experience.

Based on the objectives of the research, the
researchers have identified three hypothesis.

H1: Virtual Reality positively enhance User
Experience in real estate industry.

HO: Virtual Reality does not enhance User
Experience in real estate industry.

Virtual Reality enables designers to substitute
expensive display houses, scale designs, and
printed collateral — all of which need to be
reworked and redesigned when ideas alter. The
In the 1950s, Morton Heilig, a cameraman in the
movie industry, believed that cinema as an art
should be able to bring the watchman into the
screen. In 1962, Heilig actually developed a
model of his idea, which he called "The Cinema
of the Future” before digital computing in 1955,
known as Sensorama. Adding on, Alkhamisi and
Monowar (2013) stated that first AR system's
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and VR.

enhance User Experience (EX). The specific
objectives are as listed below:

most difficult job for most real estate agents is to
get customers to buy or sign a rental agreement.

H2: Augmented Reality positively enhances User
Experience in real estate industry.

HO: Augmented Reality does not enhance User
Experience in real estate industry.

Augmented Reality enables designers to maintain
printed collateral, but it provides the possibility to
revive it. Augmented Reality is a smart mixture of
the tablet, phone, and custom brochure instead of
a scale model with its related expenses and
constraints (Brenner, 2017).

H3: Services Provider positively enhancesUser
Experience in real estate industry.

HO: Services Provider does not enhancesUser
Experience in real estate industry.

The service provider provides a user-friendly,
adaptable scheme and application media that
transforms digital material into increased and
virtual reality.

2.Literature Review

working prototypewas developed in 1968, after
that Myron Krueger established a video laboratory
for artificial reality in 1975 and this served as an
area that allowed users to handle the virtual
elements for the first time easily. Subsequently,
AR then became a field of study in the early
1990s. The following figure 1 elaborates the
evolution of AR.

cap
mE

19972
} Ausmented Reality

Figure 1. Augmented reality throughout history (Alkhamisi and Monowar, 2013)
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2.1 Implementation of Augmented Reality and

Augmented Reality (AR) and Virtual Reality
(VR) technology play a vital role in gaming
industry like Pokémon GO of Niantic Labs
game(Roth, 2017). In the automotive industry,the
development of AR and VR is heavily involved
for a number of reasons according to (Gay-Bellile
et al., 2015).Meanwhile, in the construction
industry AR and VR are used constructions of
bridges, parks and other modern private
constructions.AR and VR have also been utilized
in the defense sector. The AR field has a lengthy
and ironic history of military-specific applications
from the start of the field(Baek et al., 2018). In
addition,its application in the military has assisted
to advance technology from drug supply to
maintenance and repair in numerous areas of
application. Thus, it has proven thatAR
technology can benefit military applications.An
association of Augmented Reality, Virtual Reality
and Service Provider in Real Estate Industryhave
created a specialized software suite whereby AR
allows their users to imagine, edit and share their
3D prototypes in both Augmented Reality and

<usefu I>
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Virtual Reality in Different Sectors

Virtual Reality (Hulivahana, 2017).Adding on, the
company's productions are based on a single
engine. In order to optimize interaction and real-
time viewing, this engine uses 3D data.Service
provider’s Virtual Reality and Augmented Reality
offer the link between media producer and various
mobile devices, enabling the customers to regulate
and transmit media material seamlessly with their
portable applications of the highest standard
(Mandal, 2013).

2.2 User Experience (UX) Honeycomb Model

The focus of the User Experience (UX) is to
understand in depth what consumers need, what
they value, their skills and their constraints. The
company’s goals and objectives of the project
manager are also taken into consideration and UX
best practices encourage the value and perception
of the items and associated facilities by
consumers(Orlova, 2016).Figure 2depicts the
Honeycomb modelthat highlights the seven
criteria of User Experience.

accessible

Figure 2.The Honeycomb Model of User Experience (Morville et al., 2006)

The seven criteria depicted in figure 2 are:

I. Useful: The item or service of a
company must be helpful and satisfy a
requirement. If the item or service does
not meet the demands or requires of
the user, then the item itself has no true
objective (Liu et al., 2016).

ii.  Useable: It should be simple and easy
to use scheme in which the item or
service is supplied. Systems should be
intended in an easy to comprehend and
familiar manner and it should be as

Published by: The Mattingley Publishing Co., Inc.

brief and painless as appropriate for a
customer to learn through the
curvature(Liu et al., 2016).

iii.  Findable: The information must be
readily available and easily navigable.
If an issue arises, one should be
prepared to discover a remedy rapidly
and it should also be possible to build
up the navigational framework in a
sense (Lee, 2018).

iv.  Credible: It needs to be trustworthy
with its products or facilities.
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Augmented Reality (AR) and Virtual
Reality (VR) are credible to their users
they keep wusers data safe and
secure(Wesolko, 2016).

v. Desirability: The visual aesthetics of
the product, service, or system need to
be attractive and easy to translate an
the design should be minimal and to
the point (Wesolko, 2016).

vi.  Accessible: The item or services
should be intended to provide the same
user experience even for disabled
people (Wesolko, 2016).

vii.  Valuable: The item should be valuable

to the users so that after using the
product users feel that this product is
valuable them (Coie, 2018)

2.3 User Experience on Augmented Reality and
Virtual Reality in Real Estate Industry

The Admin in the Real Estate Company can
customize the implementation of ARinto a dream
home system to cater to the needs and
expectations of heir customersby rearranging a
space with various combinations of furniture and
finishes of materials in the virtual world (Wang,
Cheng and Guo, 2019). In a study conducted by
Heinzel and Azhar (2017), Home-style promises
"Your personal 3D design playground” with a
functionality that places first-class 3D models of
physical furniture products intothe customer
virtual home. Therefore, AR can project an
unfinished project as a complete and utter
development, with different buildings in estimated
locations.Technically, AR headsets do not permit
users or new home buyers to be placed at one
location; they can simply move around and just
remain productive even while taking part in other
tasks. It is also a significant reason why AR has a
greater impact on the enterprise market, despite
being above VR on the current production curve
as claimed by Smithson et al.(2018). Hence,
Augmented Reality and Virtual Reality
technologies are one of theworld changing
technologieswhich applies to real estate industry
all around the world.

Published by: The Mattingley Publishing Co., Inc.
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3. Research Methodology

According to Hartnett and Cooper, (2010) privacy
and confidentiality are two key principles that
must be addressed by all researchers when
assembling and conducting research.This chapter
begins with an introduction then describes the
research design employed in this study.
Population size and sampling method is also
identified before executing the research plan.
Fordata collection, quantitative method is used
and an online survey is conducted using random
sampling whereby the 200 respondents are
potential home buyers and Real estate industry
staffs from Dhaka, Bangladesh. The collected data
is analyzed using the SmartPLS to determine
whether to support or reject the null
hypothesis.Smart PLS has some
dominant advantages as it works well with small
sample size (Davari and Rezazadeh, 2013).

A self-administered questionnaire is used to
perform the survey due to its convenience, low
cost, the significant reduction of preconceptions
and greater anonymity (Skinner, 2007). Adoption
of the questions for the survey were from multiple
sources which have been validated in the past
researches. In this research, the questionnaire
included highly structured Likert-type scales
questions. Researchers applied the Likert scale
layout as the scale was appropriate for the method
of self-administered survey. A 5-point Likert scale
was used for all items defined in the questionnaire
(Joshi et al., 2015). The questionnaire of this study
was divided into two sections consisting of overall
27 items. Respondent’s demographic variables
such as gender, age, marital status, and education
level were included in Section A. On the other
hand, Section B included measurement of the
dependent variable and independent variables with
a scale ranging from 1=Strongly Disagree to
5=Strongly Agree. The variables are as depicted
in the following figure 3 below.The figure 3
represents the relationship  between the
independent variable and dependent variables of
this research. As depicted in figure 3, the
independent variable produces the effect in a
causal relationship and must occur in time before
the dependent wvariable (Delucchi, 2018).
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User Experience in

\

| Augmented Reality ] | Real Estate Industry
>
Service Provider

Figure 3.Conceptual Framework with Independent Variables and Dependent Variable

Data collection processwas done usinganonline
form. In order to collect quantitative data, the
questionnaires will be allocated to the participants
based on sample size (Brown, 2010).A total of
200 respondents responded to the study.The
respondents, in this studyconsisted of real estate
buyers” or customers and the real estate
company’s employees or staffs. This finding was
used as the primary data analysis while secondary
data analysis were gathered from various sources

such as the internet, past study, past surveys and
past  publications,  surveys, newspapers,
magazines, books(Siau and Hall, 2016).Primary
data were gathered for this study through study by
supplying the participants with questionnaires.
Documentary, survey and those from various
sources are the primary three kinds of secondary
data. The entire proses is captured in the following
figure 4 where the 2 phases are depicted clearly.

£

Phase 1

survey (Online)
(-

-

Self-report questionnaire

Smart;g\,

-8

Phase 2
Data Analysis - Smart PLS

Figure 4.Research Phase

4. Findings and Discussion

The study deployed the trending technologies
such as Virtual Reality (VR) and Augmented
Reality(AR) to determine the efficacy of these
tools to enhance User Experience (UX). The data
collected from these 200 respondents were used in
the study and further analyzed to determine the
validity of the proposed research hypothesis.

It is essential to determine whether or not the
information gathered from the questionnaire is
accurate for the studies and that is why | have
analyzed the results. After gathering information,
the first phase was to perform a reliability test

Published by: The Mattingley Publishing Co., Inc.

using the alpha coefficient of Cronbach to
determine whether or not segment B products are
free of random error. SmartPLS software is used
to check validity. SmartPLS one of the leading
software application and its full form is “Partial
Least Squares Structural Equation Modeling”
(PLS-SEM)(Kwong-Kay Wong, 2013). The alpha
ratio of the Cronbach has a variety of 0 to 1. If the
outcome is nearer to 1 then the factors are more
reliable. The reliability test for the dependent and
independent variables was conducted in this study.
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Tablelshows the description of a reliability test.
Table 1. Reliability Test

Construct Reliability and Validity
Cronbach's Composite | Average Variance
Alpha rho_A | Reliability Extracted (AVE)
AR 0.904 0.916 0.896 0.562
SP 0.961 0.962 0.961 0.779
UX 0.969 0.97 0.969 0.819
VR 0.911 0.946 0.895 0.572

It was found that the scores of all factors of the
Cronbach’s Alpha are greater than 0.6. AR=0.904,
SP=0.961, UX=0.969, VR=0.911 which indicates
that this study's factors are accurate and can be
used for further examination.

The descriptive assessment was also carried out
for the respondents ' population information to
interpret age range, gender group, type of
education, occupation, and salary 200 responses
have been collected and analysed.To represent
demographic information of the respondents,
Section A of the questionnaire has been used. The
demographic profile of the respondents has been
described with the help of frequency and
cumulative percentage methods. Based on the
analysis, the demographics of respondents are
listed  below: Gender: Male:  63.2%;
Female:36.8%

e Age Group: 25- 30 years: 36.8%; 30-
40years:36.8%; 40-50years: 24.5%; 50-
60years:1.9%;

e Education Level: Postgraduate Degree:
57.1% ; Undergraduate or High School:
42.9%

e Occupation: Employed =62.7%; Self
Employed=37.3%);

e Income Level (Bangladesh Currency):
30000-40000:21.2%; 40000-50000:30.7%;
50000-60000:24.1%;60000-
70000:10.8%;,70000-Above: 13.2%;

The following table 2 shows the influence
of virtual reality on UX (User Experience).
Respondents think that the accessibility of
VR  knowledge is increasing in
Bangladesh. In addition, they perceive that
it’s a positive attitude towards their
country where increasing accessibility of
technology is a good sign for Bangladesh.

Table 2. Virtual Reality’s Mean Standard Deviation and Average (Mean and SD)

Standard Deviation

0.557

0.656

0.703

0.757

0.685

0.691

Items Mean
VR1 1.505
VR2 1.510
VR3 1.625
VR4 1.665
VR5 1.675
VR6 1.680
VR7 1.695

0.716

In table 2, it is noted that the highest VR7
(Mean=1.695 and SD= 0.716). Respondents also
agreed that Virtual Reality is easy to use and it

Published by: The Mattingley Publishing Co., Inc.

can simplify the complex design of the property
for user's better understanding, second highest
VR5 (Mean=1.68 and SD=0.691). The average
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mean is 1.622142857and the standard deviation is
0.680714286 which indicate that virtual reality
has some impact on User Experience.

The following table3depicts the impact of User
experience and usefulness of using Augmented
Reality. Respondent think that Augmented Reality

January - February 2020
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Is easy to use and it can simplify the complex
design of property for user's better understanding
and respondent also agree with this statement that
the technology of Augmented Reality is still new
in real estate industry of Bangladesh but it’s
becoming popular and available day by day.

Table 3. Augmented Reality’s Mean Standard Deviation and Average (Mean and SD)

Standard Deviation

0.723

0.703

0.705

0.673

0.741

0.698

Items Mean
AR1 1.630
AR2 1.660
AR3 1.555
AR4 1.630
AR5 1.675
ARG 1.615
AR7 1.665

0.716

In table 3, the highest mean is in AR5 and AR7
(mean=1.675, 1.665) and (standard deviation
accordingly = 0.741, 0.716). The average mean is
1.6328 and the average standard deviation is
0.7084 which represent that Augmented Reality
has a significant impact on User Experience (UX).

Adding on, table 4 depicts the impact of service
provider on user experience. Respondents agree
that an efficient online service for Augmented
Reality and Virtual Reality can provide enjoyable
and attractive experience to the users (SP4
Mean=1.845, SD= 1.01).

Table 4.Service Provider’s Mean Standard Deviation and Average (Mean and SD)

Standard Deviation

0.988

0.966

0.953

1.010

0.997

0.949

Items Mean
SP1 1.790
SP2 1.690
SP3 1.785
SP4 1.845
SP5 1.825
SP6 1.800
SP7 1.830

0.991

Table 4 also depicts the accessibility of Service
Provider for Augmented Reality and Virtual
Reality in Bangladesh is increasing day by day
(SP7 Mean=1.83, SD=0.991). The average mean
and standard deviation of service provider are
1.795 and 0.979 which mean that service provider
has significant impact on UX.

Published by: The Mattingley Publishing Co., Inc.

The following table 5 displays the mean and
standard deviation of UX. Respondents think
thatbetter UX by using Service Provider for
“Virtual Reality and Augmented Reality” be able
to make the communication between clients and
the real estate company stronger (UX7 Mean=1.8
and SD=1.025).
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Table 5: User Experience’s Mean Standard Deviation and Average (Mean and SD)

Standard Deviation

1.011

0.925

1.002

0.971

1.010

0.973

Items Mean
UX1 | 1.795
UXx2 | 1.790
UX3 | 1.810
UXx4 | 1.760
UX5 | 1.815
Uxe | 1.790
UX7 | 1.800

1.025

As captured in table 5, respondents agree thatUser
Experience can be enhanced by using Virtual
Reality, Augmented Reality and Service Provider
(UX1 Mean=1.795; UX2 Mean=1.79; UX3
Mean=1.81). The average mean is 1.79 and
standard deviation is 0.988 which conclude that
AR, VR and SP have significant impact on User
Experience.

In order to determine the connection between
independent variables and dependent variable and
test the hypothesis, some statistical analysis was
performed. The result of the statistical assessment
reflects a powerful connection between all the
independent factors and the dependent variable.
There were created to evaluate three hypotheses as
explained further in the end of this section.
According to the exam, all the theory has been
adopted which implies the involvement of
Augmented Reality (AR) and Virtual Reality
(VR) and the service supplier has a powerful
impact on the improvement of user’sexperience in
the Real-Estate Industry.

5. Conclusion

The result in this study shows that the respondents
agrees that Augmented Reality is easy to use and
it can simplify the complex design of property for
user's better understanding as claimed by Brenner
(2017). The respondent also agreed that the
technology of Augmented Reality is still new in
real estate industry of Bangladesh but it’s
becoming popular and available day by day.
Besides this, the research has proven that the
accessibility of Virtual Reality technology is
increasing in Bangladesh as the respondent
supports the deployment of such technologies is it
acts as an indicator of the economic development

Published by: The Mattingley Publishing Co., Inc.

of Bangladesh. In regards to the Service
Providers, the accessibility of Service Provider for
Augmented Reality and Virtual Reality in
Bangladesh is increasing daily. Adding on, an
efficient online Service Providers for Augmented
Reality and Virtual Reality has proven that it
provides positive User Experience to the home
buyers. Therefore it supports all the three
hypothesis below and rejects the null hypothesis.

e H1: Virtual Reality positively enhance
User Experience in real estate industry.

e H2: Augmented Reality positively
enhances User Experience in real
estate industry.

e H3: Services Provider positively
enhancesUser Experience in real estate
industry

In nutshell, the research successfully
evaluated the customer’s perception
and behavior towards Augmented
Reality and Virtual Reality in the real
estate sector using UX Honeycomb
model, an effective model proposed by
Morville et al (2006; 2010) to analyze
the connection with user experience
between Augmented Reality (AR) and
Virtual Reality (VR) technologies to
suggest a model to improve User
Experience (UX). However, since
Bangladesh is a developing country
where the customers are struggling to
own a desired or dream home from the
real estate sector, this research could
only reach out to the elite group of
customers as these technologies are
only available in metropolitan cities
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and not in rural areas of Bangladesh.

10.1002/9780470479216.corpsy0508.

The research has brought to surface the 6. Coie, P. (2018) Augmented and Virtual Reality
importance  of  implementing  the Survey Report, Perkins Coie.
tending _technologies -~ such _ as " Sl equation  modeling wit
Augmented Reality (AR) and Virtual o
R:g”t; (t\%) iiarcgl (estazeain%ustr;“; PLS. Tehran: Jahad University, 215(2), p.224.
. ’ . . 8. Deaky, B. A. and Parv, A. L. (2018) ‘Virtual
itprovides the positive User Experience Reality for Real Estate - A case study’, I0P
(UX) to the customers or home buyers. Conference Series: Materials Science and
However, this can only be achieved if Engineering, 399(1). doi: 10.1088/1757-
all the relevant parties inclusive of the 899X/399/1/012013.
policy makers in Bangladesh and the 9. Delucchi, M., 2018. Variables,
Real Estate  Industry  owners Independent. The Blackwell Encyclopedia of
themselves provide these opportunities Sociology, pp.1-2.
for the customers to be exposed to 10. Elmgaddem, N. (2019) ‘Augmented Reality
these technologies to make a smart a”(i. Vo'”“;""t Rea:!ty :nJeduca‘Itlor}. EMyth_Or
. reality?’, International Journal of Emerging
ather nand, based on the inings, th Techrologies i Learning, 14(3), pp. 234-242.
research can be further strengthened by 11. Fade, L. (201J8) The benefits of AR and VR
having a more extensive a.nd varied training programs. Available at:
sample. For instance, the size of the https://vrvisiongroup.com/benefits-of-vr-and-
sample can be increased and further ar-training-programs/ (Accessed: 27 February
diversified by incorporating more than 2019).
one city in Bangladesh to ensure that 12. Gandolfi, E. (2018) ‘Virtual reality and
the sampling is more balanced. augmented reality for education’, in, pp. 1-18.
doi: 10.1145/2993363.3006041.

6. References 13. Gay-Bellile, V. et al. (2015) ‘Applications of
Alkhamisi, A. O. and Monowar, M. M. (2013) Augmented - Reality for the ~Automotive
‘Rise of Augmented Reality: Current and Industry’, ~ Fundamentals ~ of . Wearable
Future Application Areas’, International Co_m.pUterS and Augmepted Reality, Second
Journal of Internet and Distributed Systems, Edition, pp. 433-456. doi: 10.1201/b18703-21.
01(04), pp. 25 34 doi: 14.I{annen,'r.anq Coopen J.(gOlO) Privacy
10.4236/ijids.2013.14005. and conﬁden_tl_ahtyzlssues in  research’,
Anton, D., Kurillo, G. and Bajcsy, R. (2017) Research Practitioner, 11(3), pp. 94-102.
‘User Experience and Interaction Performance 15. Heinzel, A. and A_zhar, S. (2017) Uses_of
in 2D / 3D Telecollaboration’, Future Augmented  Reality Tec.h nology dl_Jrlng
Generation Computer Systems. Elsevier B.V. Construction Phase’, The Ninth International
doi: 10.1016/j.future.2017.12.055. Conference on Construction in the 21st
Baek, H. et al. (2018) ‘Enhancing User Cen,tury (CITC-9), (November). .
Experience Through User Study : Design of an 16. Hullvahan_a, B. (201'7) Top Companle-s of the
mHealth Tool for Self-Management and Care Wor_ld implementing VR. _Archltecture.
Engagement of Cardiovascular Disease Avallab!e at: http://www.afflnltyvr.com/top-
Patients Corresponding Author z, 2(1), pp. 1— companies-using-vr-architecture/  (Accessed:
12. doi: 10.2196/cardio.9000. 21 February 2019).

Brenner, A. (2017) “Virtual Reality: The 17. Investme‘nts, R. E., Foo, T. and Weng, K.
Game Changer for Residential Real Estate (2010) T NTERNATIONAL R EAL E
Staging  through Increased  Presence’. STATE R EVIEW Predictability of Shariah -
Available at: Compliant  Stock 2and Real  Estate
. ; Investments’, 2, pp. 1-24.
Z;ti)/..//scholarshlp.cIaremont.edu/cmc_theses/l 18, JozhiiEA'leF a|cl1 (7_?31 5.)- ‘rl;ﬂjen Sche:fEXplﬁfeg
Brown, S. (2010) ‘Likert Scale Examples’, and Expiaine ' British Journal of App 1€
ANR Prog(ram )Evaluation: lowa I?State Science &_Technology, 7(4), pp. 396-403. doi:
University Extension. doi: 10'.9 .734/ bjast/2015/14975. . .
19. Kejriwal, S. (2018) AR and VR in commercial

Published by: The Mattingley Publishing Co., Inc.

1097



"TIEST

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33

Publ

ineering & Management

real estate — Quicklook blog | Deloitte US.
Available at:
https://www?2.deloitte.com/us/en/pages/financi
al-services/articles/augmented-reality-in-real-
estate.html (Accessed: 28 February 2019).
Kwong-Kay Wong, K. (2013) ‘Partial least
squares structural equation modeling (PLS-
SEM) techniques using SmartPLS’, Marketing
Bulletin, 24(1), pp. 1-32.

Lee, S. (2018) ‘A Study on User Experience
Factors of Public Kiosk 1°, 112, pp. 111-122.
Liu, T. et al. (2016) ‘Frameworks for
Exploring the User Experience of Mobile
Apps’, (Seeie), pp. 307-312.

Mandal, S. (2013) ‘Brief Introduction of
Virtual  Reality & its  Challenges’,
International  Journal of Scientific &

Engineering Research, 4(4), pp. 304-3009.
Maura, B., Elliot P., D. and Catherine T., A.
(2009) ‘Quantitative, Qualitative, and Mixed
Research Methods in Engineering Education’,
Journal of Engineering Education, pp. 53-66.
doi: 10.1002/j.2168-9830.2009.tb01005.x.

McKalin, V. (2015) ‘Augmented Reality vs .
Virtual Reality : What are the differences and
similarities ?’, Tech Times, 5(6), pp. 1-6.
Morville, P. et al. (2006) ‘User Experience
Design User Experience Design Page 2 of 4°,
pp. 27-30.

Morville, P. and Sullenger, P., 2010. Ambient
findability: libraries, serials, and the internet of
things. The serials librarian, 58(1-4), pp.33-
38.

Orlova, M. (2016) ‘User Experience Design
(Ux Design) in a Website Development’,
Mamk  University of Applied Sciences,
(December), p. 64.

Roth, R. E. (2017) ‘User Interface and User
Experience ( Ul / UX ) Design’, (January).
doi: 10.22224/gistbok/2017.2.5.

Series, 1. O. P. C. and Science, M. (2018)
‘Virtual Reality for Real Estate — a case study
Virtual Reality for Real Estate — a case study’.
doi: 10.1088/1757-899X/399/1/012013.

Siau, K. and Hall, R. (2016) °‘Effect of
cooperation on players’ immersion and
enjoyment’, pp. 1-42. Available at:
https://lopes.idm.oclc.org/login?url=http://sear
ch.proquest.com.lopes.idm.oclc.org/docview/1
800556574?accountid=7374.

Skinner, A. (2007) ‘Survey Research:
Designing an Instrument’, Johns Hopkins
Bloomberg School of Public Health.

. Smithson, C. A. et al. (2018) Virtual &

ished by: The Mattingley Publishing Co., Inc.

34.

35.

36.

January - February 2020
ISSN: 0193 - 4120 Page No. 1088 - 1098

Augmented Reality for Business.

Wang, W., Cheng, J. and Guo, J. L. C. (2019)
‘Usability of Virtual Reality Application
Through the Lens of the User Community’,
pp. 1-6. doi: 10.1145/3290607.3312816.
Wesolko, D. (2016) Peter Morville’s User
Experience Honeycomb - Dane Wesolko -
Medium. Available at:
https://medium.com/@danewesolko/peter-
morvilles-user-experience-honeycomb-
904¢383h6886 (Accessed: 10 July 2019).
Wittkopf, P. G., Lloyd, D. M. and Johnson, M.
I. (2018) ‘Managing limb pain using virtual
reality: a systematic review of clinical and
experimental  studies’,  Disability  and
Rehabilitation. Taylor & Francis, 0(0), pp. 1-
15. doi: 10.1080/09638288.2018.1485183.

1098



