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Abstract

This research aims to synthesize the conceptual framework used for media development in the
form of creating an immersive experience for smart city of Thailand and to develop a conceptual
framework of media in the form of creating an immersive experience for smart city of Thailand. The
sample of the research were divided into 5 experts; media and technology and 10 smart city experts.
The result show that 1) the synthetic conceptual framework found that the media and technology opined
that media should be developed to create an immersive experience and the smart city and experts
commented on the use of prototype content in the area of city data platform (CDP). 2) the result of
conceptual framework development is blended between technology and personnel that link information
to enhance decision-making, leading to improved quality analysis and better city services.

The development of each city has different approaches in terms of population, environment,
economy and society, which is suitable information to be used as a model for media production. Virtual
environment for personal user’s media viewers looks through VR box camera which has visual and
auditory capabilities. This is to guide those interested in presenting information about smart city
information and city information platform through virtual environment simulation and to promote

driving smart city development of Thailand
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INTRODUCTION

People all over the world are realizing the
concept of urban development for a better quality
of life by combining digital technological systems
and innovation [1-5], or information [6] and
communication technology [5, 7-9] , with more
complicated urban management [6, 10-13]
effectively. This aids in the reduction of
management expenditures. The lower your energy
consumption increase the more convenience and
flexibility of people's lives while also ensuring
their safety. Better environment and quality of
life, as well as contributing to long-term growth as
a Smart City, a city that makes use of cutting-edge
technology and innovation [14, 15] . increase the
efficiency of services [16, 17] and municipal
management, as well as the city's and target
population's cost and resource utilization [16] .
Emphasis on good design and business and public
participation in urban development. The
government [12] has prioritized to smart city
development [3, 18-21] as a national objective
that demands immediate action in order to
establish livable cities, modern cities, and provide
city residents with a good quality of life,
happiness, and sustainability [5, 11, 22]. The
National Economy and Society Development
Plan, No. 12, is in accordance with the 20-year
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National Strategic Plan. According to the Prime
Minister's direction, the Economy Thailand 4.0
Development Model and the digital economy and
social development plan [23, 24] have created a
committee to advance smart city development. A
committee has been formed to promote and
support smart city [12, 16, 19, 20, 25-27]
development, devise policy initiatives, and drive
area-level smart city development. By
establishing seven pioneer areas: Bangkok,
Phuket, Chiang Mai, Khon Kaen, and Pattaya.
Chachoengsao, Chonburi, and Rayong that are
three provinces of the Eastern Economic Corridor
(EEC). The criteria for the development plan's
components are divided into five categories: 1)
Determination and ambitions for the area 2)
improvement of infrastructure 3) systems of
information and security 4) smart city services, as
well as 5) management and involvement.

There are two types of smart cities [24,
28-32]: one that is technologically advanced and
the other that is not. 1) the same city refers to the
initial city that has been evolved into a livable city
with its population. The application of technology
and innovation is based on the demands of the
city. By improving the city's infrastructure, public
utilities, housing, recreational spaces,
employment, and commerce, as well as arranging
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the city's space in a way that reflects the city's
culture, tradition, and identity. 2) the term "new
city" refers to a city that has been transformed into
a contemporary city. In the contexts of the city's
needs, technology and innovation are used. By
improving the city's infrastructure, housing,
recreational spaces, work locations, and
commerce, as well as the right allocation of space
in the city. The following are seven dimension of
smart city development [19-21]:

(1) Cities that consider the influence on
the environment and climate change conditions by
employing technology to help systematically to
manage them are referred to as smart
environments.

(2) Cities that employ digital technology
to provide value to the economy and efficiently
manage resources are referred to as smart
economies.

(3) Cities that focus on the development
of traffic systems and intelligent transportation to
drive the country are referred to as smart mobility
through boosting the transportation system's
efficiency and connection, allowing for a greater
variety of traffic, and being.

(4) Cities that are able to handle energy
efficiently are referred to as smart energy.

(5) Cities that aspire to develop
knowledge, skills, and an atmosphere favorable to
lifelong learning is referred to as smart.

(6) The term "smart living" refers to a city
that has built facilities using universal design
principles. Encourage people to live in excellent
health and have a good quality of life to live, be
safe and happy.

(7) Cities that implement government
service systems to promote smart governance are
referred to as smart cities. The people who are
interested in finding out about government
information and news. There is ongoing
improvement through the implementation of
innovative services, with a focus on transparency
and engagement.

Singapore [33], a successful smart city
country, entered smart city and moved to smart
nation, receiving numerous honors and being
named the number one smart city in the global
smart city Performance Index 2017. The
achievement  successes  through  human
development Cultivate moral awareness and
participation, and have all sectors work together
on development.

The major goal of smart city development
is to raise government, corporate sector, and civil
society awareness and comprehension. in terms of
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the relevance of such agencies, educational
institutions and family institutions are the most
important. Smart city advantages in terms of
preparing for urbanization (Urbanization) and
changes in numerous dimensions According to
Tennant, Youssef [22] determining which media
to utilize is vital in addition to learning activities
or learning scenarios. Media Attributes, which
refer to the ability of media to express features
such as movement, color, and sound, are the next
key element in media selection. The importance of
virtual reality [11, 18, 34-38] cannot be
overstated. Because smart city [39] development
is not covered in school and has a multi-faceted
content, it is not included in the curriculum.
Furthermore, Thailand is transforming itself into
a smart city, people must study through the media
in order to comprehend the features of urban
growth in all seven dimensions and to perceive the
whole picture in every dimension, people would
be able to learn and understand more with virtual
reality[33, 40-42].

Nowadays, the physical world and the
digital simulation world are combined to provide
an immersive experience [10, 18, 43] in the virtual
world. This gives the impression of being in the
real world by mixing real-world and 3D virtual
images [11], or in a format that allows the user to
gaze through the camera virtual reality, according
to Chang and Lai [18], is an interactive technology
generated by computers [37, 41, 43-45] to allow
people to feel engaged within a uniquely built
virtual environment [3, 18, 33, 41]. Allows users
to interact with the physical world contribute to
attracting attention and having the most happies.

The researcher has an idea to design a
conceptual framework for innovation creation to
promote knowledge in the form of immersive
experience based on the foregoing. To encourage
Thailand lead the way in smart city development
in order to improve people's quality of life and
usage of technology. Energy [27, 28, 46] at its
most efficient to gather data in order to develop
media that will boost knowledge [11] and
understanding by simulating a smart city in the
form of an immersive experience [3, 47, 48] in
video format for usage on all platforms and virtual
reality recognize the future benefits of smart cities
and work to maximize their potential for growth
while maintaining an environmentally friendly
quality of life.

Research Methodology
Population and sample
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1. Population, experts used for the
synthesis and media quality inspection process
have graduated with a Ph.D. or holding an
academic position not lower than Assistant
Professor in computer science or related fields or
who has at least 10 years of teaching experience

2. The sample group for this research uses
a specific sampling method. the defining
properties that is, an expert who has at least 10
years of experience, including 5 experts used in
the synthesis process and quality of media and
technology and 10 experts used in the synthesis
process and the quality of information on smart
city content in Thailand

Tools for research

This study's instruments comprises of
an expert interview form with the following
details:

1. Complete the expert media and
technology interview form with the following
information:

1.1 Thailand's smart city technologies
The Internet of Things (10T) is a term that refer
Image transmission in the manner of producing an
immersive  experience picture using loT
technologies and Al presentation of material in 2D
and 3D (Model) resolution of the display time
spent watching the media and the feedback
received

1.2 The content of the original city of
smart city in Thailand is presented in seven
dimension: smart city, smart environment, smart
economy, smart people, smart, smart living, smart
mobility, and smart energy in the interview form
for specialists in smart city in Thailand.
Suggestions and content.

1.3 Developing research instruments
the steps are as follows: documents, concepts,
theories, and relevant research are gathered for the
study. Analyze the topic of issues concerning
Thailand's smart city and generate queries in
accordance with the research's aims.

1.4 Determining the quality of a tool
in terms of the interview form, the experts were
asked to review the content for accuracy,
consistency, and coverage. The correct of the
wording used and provide ideas, and then make
modifications to the questions based on the
experts' recommendations.

1.5 The information collection area,
which includes Phuket, Khon Kaen, Chiang Mali,
Phitsanulok, and Bangkok (in Thailand) is a
prototype area for smart city development.
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Data collection methods primary
data (data gathered), interviewer expert media and
technology, and smart city expert are some of the
data sources used for this study. In order to obtain
data for the qualitative study, experts in media and
technology were interviewed utilizing the In-
Depth Interview approach. Total of 15 people: 5
people, 10 smart city professionals.

The analyzing data analytic
induction was used to analyze qualitative data. the
data from the interviews was examined by
summarizing, gathering opinions, and presenting
them in response to the questions.

Results

1. A synopsis of the conceptual
framework for media production in the form of an
immersive experience for Thailand's smart city.
Following the data collection, the interviewer, a
media and technology specialist of five people,
synthesized the information in order to build the
conceptual framework as follows:

Question 1: What are your thoughts
on Thailand's smart city initiative? The results
reveal that the city uses current and clever
technology and innovation to improve service and
city management efficiency with a strong focus on
good design involvement of both the private and
public sectors in urban development. Emphasize
the development of information, skills, and a
learning environment that encourages lifelong
learning, reducing social and economic disparities
through the concept of livable city development, a
modern city designed to make people's lives
easier.

Question 2:  What are the
characteristics of a smart city in all seven
dimensions? Why should Thailand use
technology to develop the most? because it would
combine information at the city level, the results
reveal that City Data Platform (CDP) information
development because information will be the most
significant aspect of the upcoming development,
it will be used in city planning, management, and
issue solving. Information is essential in the early
stages of urban development since a city cannot
move without it.

Question 3: How do you think the
digital Internet of Things (loT) technology and
artificial intelligence (Al) may be utilized to
construct a seven-dimensional city? Drones,
traffic control systems, CCTV control, Smart
home technology that connects home gadgets to
the internet, smart grids, smart wearables, and
other control systems to be able to utilize are all
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examples of transportation information business.
In every way, whether it's EV cars or government
services, it's more convenient.

Question 4: Is establishing an
immersive experience suitable for promoting
smart city visualization? Why is the outcome
display so appropriate? because it will make the
text easier to comprehend for the viewers a
standard video format. It's a virtual world inside a
virtual world.

Question 5: How should the seven
dimensions of a smart city be translated into a 2D
or 3D (Model) wvisual, with the result
demonstrating that 3D is more realistic than 2D?
The spectator will see the picture more clearly
since 3D contains a Z-axis, which makes it visible
to them.

Question 6: How should the content
presentation be organized? The results indicate
that it should begin with the city data system and
basic information available in the country,
followed by a detailed explanation of Thailand's
smart city. Because in today's environment, large
data is critical. Using big data as a source of
inspiration, it is said that it should begin with data
and progress from there, offering Organizational
Information (DEPA) by presenting smart city data
such as smart people. The living environment is
first, followed by the economy, mobility, energy,
and governance.

Question 7: What should the media
resolution be? The results reveal that the screen
resolution should be HD, Full HD, or 4K.

Question 8: How long should you
watch the media (in minutes)? The results reveal
that you should watch it for about 3-5 minutes.

Question 9 Suggestion, the results
show that by examining the information received,
the information to be conveyed is safety and the
environment. then apply it to municipal planning,
management, and problem-solving for the benefit
of the people. The metadata element is fascinating
to present since it can serve as a model for other
cities in areas such as crime prevention, accidents,
and traffic, and it will aid in the resolution of
problems in our country as well as dubbing in
regional languages.

As aresult of gathering data from the
interview with 10 smart city experts synthesis the
information to  produce guidelines  for
constructing the conceptual framework as
follows:

Question 1: What are your thoughts
on Thailand's smart city? In conclusion,
Thailand's smart city was a city that used
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technology as a development tool to meet the 4.0
era's demands for modern innovation and
smartness. Increase the efficiency of service and
municipal administration, as well as the city's and
target population's resource use and cost
reduction. Emphasis on smart design, business
participation, and government involvement in
urban development. Under the concept of creating
a livable city, a modern city that provides
residents with a high quality of life and long-term
satisfaction.

Question 2: If you were to display the
content of Thailand's original city in each section,
what aspects do you believe should be included?
The results suggest that all aspects should be
included, for example, a smart environment should
have a public garbage can linked to the system.
Waste management in the city. The public can use
real-time display air quality monitoring locations
and green spaces in the smart economy. Should there
be an expansion of start-ups or new firms, and there
will be electronic transactions, the smart economy
should have a proportion of services with open data
regulations. Provides a high level of security.
Training classes for brilliant people should be
available to help them improve their skills in using
digital technologies.

Access to E-Learning by the general
public and lifelong learning. The smart governance
provides online city services, according to channel
or online services through an application or other
internet channels, there is access to a complaints
system, ideas and grievances, and an emergency
notification system.

Electronic access to one's health
information should be available to the smart living.
There is an online appointment system for medical
services or enhancing public safety through crime
surveillance, or the rate of remote access to health
care services. Public transportation should be part of
smart mobility (smart travel and transportation). The
public transportation routes are equipped with real-
time technologies and universal design of
transportation facilities for access to transportation
services at a distance of 500 meters. The creation of
renewable energy is referred to as smart energy or
other sources of energy (waste energy, water power,
solar energy, etc.)

Question 3: Which element of
content should be provided first? The results
suggest that the smart data platform presents about
data catalog, which was created to collect data.
The data exchange was created with the goal of
exchanging and advancing information. The data
governance was created as a guideline for the
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creation of municipal information storage and
management systems, as well as the components
of a smart city in seven dimensions: smart living,
smart governance, smart people, smart economy,
smart environment, smart mobility, and smart
energy.

Other recommendations, based on
the results, demonstrate that a city data platform
should be presented to encourage the use of
storage platforms and manage city data.

Experts unanimously agreed that
media should be developed to create an immersive

experience and a smart city as a result of the
findings. The experts agreed unanimously with
creating a content prototype for a city information
portal.  The creation of a media conceptual
framework in the form of an immersive experience
for Thailand's smart city. As the researcher gathered
data on acceptable media and smart city data, a
conceptual framework was created to lead media
development in the manner of producing an
immersive experience for Thailand's smart city, as
shown in the diagram, the following:

To synthesize and construct a conceptual framework for promoting information
in the form of an immersive experience in order to support Thailand's smart city
development and improve quality of life and energy efficiency.

Theory Expert
1
v v
smart city of Thailand Media type

v

City Data Platform: CDP

\4

1)Smart Environment
2)Smart Economy
3)Smart People
4)Smart Governance
5)Smart Living
6)Smart Mobility
7)Smart Energy

Smart City

'

Immersive Technology

v

virtual reality

Media in the form of creating
an immersive experience

v
Innovation to promote knowledge in the form of creating an immersive
experience to promote smart city development of Thailand to enhance the
quality of life and energy efficiency.

Figure 1. conceptual framework of media development in the form of creating an
immersive experience for smart city of Thailand

The following is a description
based on the image: based on a review of theory
and related research, including smart city
concepts, immersive experience concepts,
graphic design, and research related to media
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development in accordance with the model of
creating immersive experience, as well as an
interview with an expert about smart city
information and an expert about media formats,
the city data platform (CDP) is a combination
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of technology and personnel in improved city
services this is the heart of a smart city, which
prioritizes people's wants and issues in order to
create a sustainable city. Each city's
development takes a different approach in terms
of population, environment, economy, and
society, and relevant information can be
utilized as a model for media production, with
samples linked to seven dimensions of the
smart city data to provide exposure individuals
are aware of smart living, smart governance,
smart people, smart economy, smart
environment, smart mobility, and smart energy
are only a few of them. Immersive Systems is a
virtual reality system that simulates a virtual
environment for individual user’s VR BOX
cameras, which have both visual and aural
capabilities, are used by media watchers.

The findings show that, in the
following step, the conceptual framework will
lead to the production of media in the form of
generating an immersive experience for
Thailand's smart city.

Discussion
1. A synthesis of the conceptual framework
employed in media development as an
immersive experience for Thailand's smart city.
The following are some of the findings:
Experts are interviewed with smart
cities, media, and technology. The conclusion
of the interview information for question 1 (in
your opinion, how is smart city in Thailand) is
that the expert supplied similar interview
information, which is consistent with the smart
city Thailand office at a smart city is one that
uses current and intelligent technology and
innovation to improve service and city
management, save expenses, and better utilize
resources for the city's and its target population.
The importance of good design and the
involvement of the private and public sectors in
urban development are emphasized. modern
cities, according to the notion of livable city
development, provide city residents with a high
quality of life, happiness, and sustainability.

Interview media and technology experts.
Question 2 (The seven dimensions
of smart city features, which field of technology
should Thailand grow the most and why), in
guestion 6 (how should content presentation be
sorted), and in question 3 (The expert interview
about smart city)? it was discovered that the
information from the three interviews was
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linked to information about the city data
platform (CDP), indicating that the city data
platform should be used as a model and
technology for presenting media content
(CDP). Because in today's environment, big
data is critical. it is suggested that big data
should begin with information and then go on
to the following 7 areas of information. The city
data platform (CDP) is a combination of
communication technology or ICT with
employees involved in linking information,
utilize it to optimize decision-making and lead
to development quality analysis, and better
serve the city, according to the digital economy
promotion agency. This is the heart of the smart
city; which views people's needs and issues as
the driving force behind a sustainable city.

the conversation media and technology
experts.

Question 3 (How do you think
digital Internet of Things (loT) technology and
artificial intelligence (Al) can be applied to
develop the city's seven dimensions?) The use
of digital Internet of Things (loT) technology
and artificial intelligence (Al) to construct 7-
dimensional cities in every dimension was
discovered. The interview with the smart city
specialists in question 2 conforms to the
example of 7-dimension city development.
What areas do you think there should be content
in if displaying the content of Thailand's
original cities on each side? The expert
information interviewer intended to convey all
factors, it was discovered.

Question 4 (Is broadcasting in an
immersive experience format ideal for
promoting smart cities and why?) in the
interview Expert media and technology. As a
result, the outcome demonstrates that it is
suitable because it will make the text easier to
comprehend for the viewers a standard video
format. It's a virtual world inside a virtual
world.

Question 5 (all 7 dimensions of
smart city features). The image should be
developed into 2D or 3D (Model). The results
demonstrate that 3D is more realistic than 2D
since it has a Z-axis, which allows the audience
to see properly and clearly.

According to Bec, Moyle [10],
VR 's potential to make people feel as if they
are in the real world while wearing a gadget,
Simulation of a virtual service Simulating



11086

Journal of Positive School Psychology

diverse circumstances and improving the flavor
and sensation
Question 7 (roughly what screen

resolution should the material have), the results
reveal that the screen resolution should be HD,
Full HD, or 4K, which is compatible with
Singh, Lee [39] research. regarding the image's
resolution: 1) The prevalent resolution standard
is 1366 x 768 pixels, which is known as HD
resolution. Assist in the clear viewing of
visuals. 2) Full HD has a clear picture with a
resolution of 1920 x 1080 pixels. The resolution
that corresponds to watching digital television
shows and 3) UHD (Ultra High Definition or
4K) offers a 4 times better resolution than Full
HD (3840 x 2160 pixels). Virtual reality is a
term used to describe a situation in

Question 8 (regarding how long should
the media be viewed), the results reveal that it
should be viewed for roughly 3-5 minutes, Zhu,
Yan [5] conducted research on a model for
integrating teaching and learning into academic
services to promote learning of EDL TV media
with video clip activities of storytelling under
the royal umbrella, prepared as 3-5-minute
video clips, presented via system and network,
where the quality of video clips developed by
each student was assessed. The entire degree of
quality is exceptional.

2. Creating an immersive experience for
Thailand's smart city by developing a
conceptual framework for media. The
following are some of the findings:

The findings in the research on
conceptual framework development are divided
into two areas:

1) The City Data Platform (CDP) is the
brains of a smart city that revolves around the
wants and issues of its citizens. In terms of
population, ecology, economy, and society,
each city's growth takes a unique method. The
majority of them have built their own service
system for the people and have various
objectives. To develop adequately, they are
scattered and not integrated. The results of the
smart city data synthesis demonstrate that city
data platform (CDP) can present 7-dimension
smart city sample information to produce a
smart city data presentation as a model and the
technology that should be employed in media
content presentation is city data platform (CDP)
can be found out by the general public

Ili¢, MiloSevi¢ [49] did a study on the
process of transformation into a smart city: a
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case study of Khon Kaen Municipality, which
corresponds to  Sarker [50] research. In
accordance with Sharif and Pokharel [51]
research, to investigate the process of
transformation into a smart city, the impact of
the process of transformation into a smart city,
and people's adaptability to becoming smart
city citizens.

2) A media format is a type of
immersive experience systems because it
simulates an environment that may be made to
look like the real world. The viewers experience
learning and information through visual and
auditory perception.

In line with Tennant, Youssef [22]
research on the development of multimedia
media in the form of virtual reality (VR)
technology for public relations of tourist
attractions in Maha Sarakham Province, Chao,
Hu [11] research on the design of information
presentation systems, ancient monuments with
technology that combines the real world with
the virtual world through a physical model

Recommendations

1. The researcher can summarize the
following research findings as a conceptual
framework and a guideline for individuals
interested in media development in the form of
constructing an immersive experience system
or presenting on smart city information and city
information platforms.

2. A research should be conducted in
the sample group, and the region for data
collection should be expanded to include
additional data more all-encompassing

3. To raise public awareness, more
research on other issues such as people's
attitudes about smart cities in Thailand, smart
image in Thailand, and so on should be
conducted. Create credibility and chances for
the government to construct smart cities,
allowing people to gain information and
understanding, and leading to long-term smart
city development.

Acknowledgement
Thank you Rajamangala University of
Technology Phra Nakhon for supporting.

References

1. Kim, S.-N. and H. Lee, Capturing
reality: Validation of omnidirectional
video-based immersive virtual reality
as a streetscape quality auditing



11087

Journal of Positive School Psychology

10.

11.

method. Landscape and Urban
Planning, 2022. 218.

Saadi, M, et al., 10T Enabled Quality
of Experience Measurement for Next
Generation Networks in Smart Cities.
Sustainable Cities and Society, 2020.
60.

Saunder, L. and E.J. Berridge,
Immersive simulated reality scenarios
for enhancing students' experience of
people with learning disabilities across
all fields of nurse education. Nurse
Educ Pract, 2015. 15(6): p. 397-402.
Schéniger, M.K., The role of immersive
environments in the assessment of
consumer perceptions and product
acceptance: A systematic literature
review. Food Quality and Preference,
2022. 99.

Zhu, W., R. Yan, and Y. Song,
Analysing the impact of smart city
service quality on citizen engagement
in a public emergency. Cities, 2022.
120: p. 103439.

Herath, H.M.K.K.M.B. and M. Mittal,
Adoption of artificial intelligence in
smart cities: A comprehensive review.
International Journal of Information
Management Data Insights, 2022. 2(1).
Tang, Y.M., et al., A systematic review
of immersive technology applications
for medical practice and education -
Trends, application areas, recipients,
teaching contents, evaluation methods,
and performance. Educational
Research Review, 2022. 35.

Urakami, J., et al, Comparing
immersiveness and perceptibility of
spherical and curved displays. Appl
Ergon, 2021. 90: p. 103271.

Zhou, X., et al., Development and
application of a new ballast water
system  for immersed  tunnel
installation: A case study of the
Yuliangzhou tunnel in Xiangyang,
China. Tunnelling and Underground
Space Technology, 2022. 119.

Bec, A., et al, Management of
immersive heritage tourism
experiences: A conceptual model.
Tourism Management, 2019. 72: p.
117-120.

Chao, Y.C,, et al., The effects of an
immersive  3d interactive video
program on improving student nurses'

© 2022 JPPW. All rights reserved

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

nursing  skill  competence: A
randomized controlled trial study.
Nurse Educ Today, 2021. 103: p.
104979.

Gavurova, B., M. Kelemen, and V.
Polishchuk, Expert model of risk
assessment for the selected components
of smart city concept: From safe time
to pandemics as COVID-19. Socioecon
Plann Sci, 2022: p. 101253.

Ibanescu, B.-C., et al., Smart city: A
critical assessment of the concept and
its implementation in Romanian urban
strategies.  Journal  of  Urban
Management, 2022.

Tura, N. and V. Ojanen, Sustainability-
oriented innovations in smart cities: A
systematic review and emerging
themes. Cities, 2022. 126.

Wang, J. and K. Deng, Impact and
mechanism analysis of smart city
policy on urban innovation: Evidence
from China. Economic Analysis and
Policy, 2022. 73: p. 574-587.

Bestepe, F. and S.0. Yildirim,
Acceptance  of loT-based and
sustainability-oriented  smart  city
services: A mixed methods study.
Sustainable Cities and Society, 2022.
80.

Labib, A. and G. Alinier, Transport
and Retrieval on Extracorporeal
Membrane Oxygenation (ECMO):
Setup and Activities of an Immersive
Transport and Retrieval on ECMO
Workshop. J Cardiothorac Vasc
Anesth, 2021. 35(6): p. 1603-1610.
Chang, Y.M. and C.L. Lai, Exploring
the experiences of nursing students in
using immersive virtual reality to learn
nursing skills. Nurse Educ Today,
2021. 97: p. 104670.

Duygan, M., et al., Where do Smart
Cities grow? The spatial and socio-
economic configurations of smart city
development. Sustainable Cities and
Society, 2022. 77.

Hajek, P., A. Youssef, and V. Hajkova,
Recent developments in smart city
assessment: A bibliometric and content
analysis-based  literature  review.
Cities, 2022. 126.

Secinaro, S., et al, Smart city
reporting: A Dbibliometric  and
structured literature review analysis to



11088

Journal of Positive School Psychology

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

identify technological opportunities
and challenges for sustainable
development. Journal of Business
Research, 2022. 149: p. 296-313.
Tennant, M., et al., Exploring the use of
Immersive Virtual Reality to enhance
Psychological Well-Being in Pediatric
Oncology: A pilot randomized
controlled trial. Eur J Oncol Nurs,
2020. 48: p. 101804.

King, G., et al., Residential immersive
life skills programs for youth with
physical disabilities: A pilot study of
program opportunities, intervention
strategies, and youth experiences. Res
Dev Disabil, 2016. 55: p. 242-55.
Orejon-Sanchez, R.D., et al., Smart
cities’ development in Spain: A
comparison of technical and social
indicators with reference to European
cities. Sustainable Cities and Society,
2022. 81.

Anthopoulos, L.G., et al., Smart cities
as hubs: Connect, collect and control
city flows. Cities, 2022. 125.
Gerasopoulos, E., et al, Earth
observation: An integral part of a
smart and sustainable city.
Environmental Science & Policy,
2022. 132: p. 296-307.

Guo, Q., Y. Wang, and X. Dong,
Effects of smart city construction on
energy saving and CO2 emission
reduction: Evidence from China.
Applied Energy, 2022. 313.

Li, B., Effective energy utilization
through economic development for
sustainable management in smart
cities. Energy Reports, 2022. 8: p.
4975-4987.

Lnenicka, M., et al., Transparency of
open data ecosystems in smart cities:
Definition and assessment of the
maturity of transparency in 22 smart
cities. Sustainable Cities and Society,
2022. 82.

Mohd Shari, N.F. and A. Malip, State-
of-the-art solutions of blockchain
technology for data dissemination in
smart cities: A comprehensive review.
Computer Communications, 2022.
189: p. 120-147.

Peralta Abadia, J.J., et al., A systematic
survey of Internet of Things
frameworks for smart city applications.

© 2022 JPPW. All rights reserved

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Sustainable Cities and Society, 2022.
83.

Ramu, S.P., et al., Federated learning
enabled digital twins for smart cities:
Concepts, recent advances, and future
directions. Sustainable Cities and
Society, 2022. 79.

Nazemi, M., et al., Studying bicyclists'
perceived level of safety using a bicycle
simulator combined with immersive
virtual reality. Accid Anal Prev, 2021.
151: p. 105943.

Allal-Chérif, O., Intelligent cathedrals:
Using augmented reality, virtual
reality, and artificial intelligence to
provide an intense cultural, historical,
and religious visitor experience.
Technological Forecasting and Social
Change, 2022. 178.

Carrozzino, M. and M. Bergamasco,
Beyond virtual museums: Experiencing
immersive virtual reality in real
museums. Journal of Cultural Heritage,
2010. 11(4): p. 452-458.

Cohavi, O. and S. Levy-Tzedek, Young
and old users prefer immersive virtual
reality over a social robot for short-
term cognitive training. International
Journal of Human-Computer Studies,
2022. 161.

Estrada Villalba, E., A.L. San Martin
Azbcar, and F.A. Jacques-Garcia, State
of the art on immersive virtual reality
and its use in developing meaningful
empathy. Computers & Electrical
Engineering, 2021. 93.

Feng, Z., et al., A sequence analysis of
behaviors in immersive virtual reality
for indoor earthquake and post-
earthquake evacuation. International
Journal of Disaster Risk Reduction,
2022. 75.

Singh, S.K., C. Lee, and J.H. Park,
CoVAC: A P2P smart contract-based
intelligent smart city architecture for
vaccine manufacturing. Comput Ind
Eng, 2022. 166: p. 107967.

Lee, H., et al., Experiencing immersive
virtual reality in museums. Information
& Management, 2020. 57(5).

Lee, SW.-Y., Y.-T. Hsu, and K.-H.
Cheng, Do curious students learn more
science in an immersive virtual reality
environment? Exploring the impact of
advance organizers and epistemic



11089

Journal of Positive School Psychology

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

curiosity. Computers & Education,
2022. 182.

Lin, J., et al., Do people follow the
crowd in  building  emergency
evacuation? A cross-cultural
immersive virtual reality-based study.
Advanced Engineering Informatics,
2020. 43.

Cheng, K.-H. and C.-C. Tsai, A case
study of immersive virtual field trips in
an elementary classroom: Students’
learning experience and teacher-
student interaction behaviors.
Computers & Education, 2019. 140.
Sandoval-Henriquez, F.J. and M.G.
Badilla-Quintana, Measuring
stimulation and cognitive reactions in
middle schoolers after using immersive
technology: Design and validation of
the TINMER questionnaire. Computers
& Education, 2021. 166.

Shin, D., How do users experience the
interaction with an immersive screen?
Computers in Human Behavior, 2019.
98: p. 302-310.

Chen, X., Machine learning approach
for a circular economy with waste
recycling in smart cities. Energy
Reports, 2022. 8: p. 3127-3140.
Pangarkar, A., V. Arora, and Y.
Shukla, Exploring phygital
omnichannel luxury retailing for
immersive customer experience: The
role of rapport and social engagement.
Journal of Retailing and Consumer
Services, 2022. 68.

Pleyers, G. and 1. Poncin, Non-
immersive virtual reality technologies
in real estate: How customer
experience drives attitudes toward
properties and the service provider.
Journal of Retailing and Consumer
Services, 2020. 57.

Ni¢, D., I. MiloSevi¢, and T. Ili¢-
Kosanovi¢, Application of Unmanned
Aircraft Systems for smart city
transformation: Case study Belgrade.
Technological Forecasting and Social
Change, 2022. 176.

Sarker, 1.H., Smart City Data Science:
Towards data-driven smart cities with
open research issues. Internet of
Things, 2022. 19.

Sharif, R.A. and S. Pokharel, Smart
City Dimensions and Associated Risks:

© 2022 JPPW. All rights reserved

Review of literature. Sustainable Cities
and Society, 2022. 77.



