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Baghdad's urban areas have a lot of problems, such as too many people, pollution, weak
infrastructure, and not enough use of digital technologies. Al-Ummah Park, a culturally
important place with historical monuments, shows these problems and also shows how digital
technology could change things. The research aims to analyze the impact of digital
technologies and smart interactive interfaces on the effectiveness of urban space, as well as to
study the extent of their acceptance by society and the possibility of their implementation. A
structured questionnaire was given to 110 randomly chosen people, mostly engineers and
urban planning experts (91.8% had engineering backgrounds, 39.9% had PhDs, and 56.4%
were 46 or older). The survey measured five key indicators: knowledge of digital technologies,
present park conditions, technology acceptance, deployment concerns, and prospects for future
expansion. Statistical tests were performed that included Cronbach's alpha reliability (a =0.85)
and Likert scale tests. As indicated in the survey, residents of the community highly supported
the idea of digital modernization to streamline the urban areas. They also had a high level of
knowledge of digital technologies and how they influence the performance of cities, and they
were also concerned about the challenges that might arise with managing technology and the
preservation of heritage. The urban environment of Baghdad can be made much more
productive with the help of digital technologies and a brilliant interactive interface. Both
hypotheses of the research are proved in the study: that the implementation of digital
technologies is effective in the urban space and that their application can be successfully
carried out in the environment of Baghdad. In order to make it work, the community must be
involved, there should be cooperation among institutions, and a delicate balance between the
conservation of cultural heritage and technology.

1. INTRODUCTION

The challenge that faces the metropolis of Baghdad is a
multiplicity of issues that consist of seeking to promote
civilization and digital advancement in the struggle to retain
the cultural and civilizational legacy of the city.

Modern research on digital transformation in cities largely
centers on the models of Western or East Asian megacities,

1.2 Significance of the research

1) Expound on how life is enhanced in cities with the help
of new technology.

2) Make Baghdad more interactive and sustainable in terms
of its public spaces.

3) Provide viable solutions that are applicable in subsequent
city developments.

including Barcelona, Singapore, and Tokyo with little analysis

of the Middle East setting and how cultural heritage, religious

1.3 Research objectives

concerns, and post-conflict forces create entirely new

implementation settings.

1.1 Research problem

Despite the significant progress
technologies, the gap in using them into the urban environment

1) Look at smart technologies and interactive interfaces and
find out how they change public places in cities.

2) Find out how much people in society accept digital
technologies and smart interactive interfaces in city areas.

in global digital

1.4 Research hypotheses

of Baghdad dilutes the usefulness of the said spaces and

delimit their ability to provide the needs of modern consumers

satisfactorily.

1) The use of digital technologies and smart interactive
interfaces increases the efficiency of urban spaces.

2) These technologies can be applied in Baghdad despite the
existing conditions and challenges.
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1.5 Research methodology

The research involved a practical and descriptive research.
It started with the literature review and inner scientific ideas
and models in this field. We thereupon provided a field study
by designing and applying a survey using a sample size of
participants to gauge the indicators which are obtained by the
theory of research.

We performed a careful statistical analysis of the data to test
the hypotheses and to provide an applied perspective for the
city of Baghdad.

2. LITERATURE REVIEW

We consider such destinations as Barcelona, Singapore and
Dubai. These places have strong infrastructure and plenty of
resources, making it easy to use digital technologies. Due to
this, we do not know the territories in the Global South where
heritage preservation and urban redesign are at odds.

The study encompasses three broad areas: technology
feasibility, urban planning and heritage preservation. However,
there are not many studies that examine the effectiveness of
enhancing cities with digital technology while preserving
cultures when unifying these two domains. Angelidou’s [1]
framework for smart city strategies gives basic ideas, but it
ignores places with deep history that need cultural sensitivity.

Likewise, Sabri and Witte [2] look at how well government
works, not at protecting community culture. The Middle East
has little research, despite the fact that Dubai has been
expanding due to the presence of numerous resources and
proper governance.

augmented reality and interactive technology can be used in
locations that are rich in history. Although numerous studies
discuss community involvement in urban planning, there are
not many that implement both in the context of utilizing digital
technology in heritage contexts. Aldegheishem [3] gives
regional views and focuses on traditional planning instead of
the difficulties of adding technology. This is what our paper
will fill by investigating Al-Ummah Park.

We examine digital urbanism in the Global South, where
history is substantial, infrastructures are insignificant, and
postwar recovery takes place. This study examines the
synergistic potential of heritage preservation and digital
modernization, in contrast to existing research that addresses
them separately. It offers insights relevant to cities with
cultural assets that encounter resource limitations (Table 1).

From Table 1, we found:

1) Similarities: Digital technology is utilized in the
urban areas of the studies. They demonstrate how
digital technology can assist individuals in being
engaged, assist urban organizers in their work, and
transform urban spaces to be more engaging.

2) Differences: The primary differences include the
studies done and their subjects. Some studies talk
about general ideas or other cities, but our paper
looks at the special culture and history of AlI-Ummah
Park in Baghdad.

3) Scientific Addition: Our input to the study is that we
provide a local case of cultural heritage that utilizes
digital technology. We give practical ideas to
improve city spaces in Baghdad. By underlining the
connection between the community and culture,
people learn how to use digital technologies in other
similar cities.

The literature lacks

sufficient

information on how

Table 1. Literature review

Refs.

Similarities with Qur Paper

Differences with Our Paper

Scientific Addition of Our Paper

Focuses on the integration of digital
technologies in urban environments.

Examines the role of digital
technologies in urban planning and
community engagement.
Discusses the impact of smart
technologies on urban spaces and
community interaction.
Emphasizes the importance of
community participation in urban
development projects.
Explores the use of augmented reality
to enhance user experience in urban
environments.

Discusses the use of digital twins for
urban planning and sustainability.

Primarily discusses spatial aspects
without specific case studies.

More general review without specific

focus on cultural heritage or local context.

Focuses on Dubai, which has different
socio-economic conditions compared to
Baghdad.

Focuses on broader Arab cities without a
specific case study.

Focuses on technology applications
without addressing cultural heritage.

More technical focus on digital twins
without community engagement aspects.

Provides a localized case study in
Baghdad, enhancing understanding of
cultural context.

Focuses specifically on Al-Ummah Park,
integrating local cultural heritage into the
discussion.

Addresses unique challenges faced in
Baghdad, providing insights for similar
contexts in the region.

Provides a detailed case study of Al-
Ummah Park, highlighting community
engagement in a local context.
Integrates augmented reality with cultural
heritage in Al-Ummah Park, enhancing
visitor engagement.

Combines digital twin technology with
community participation in the context of
Al-Ummah Park.

Source: Authors

3. RESEARCH METHODOLOGY
3.1 Research design and approach
We used a mix of methods, describing and analyzing, to

look at how digital technology is used in Al-Ummah Park,
Baghdad.

3.2 Sampling technique and justification

The sampling approach applied in the study to select
technical and engineering professionals was purposive due to
the following reasons:

1) Technical Expertise Requirement: The implementation
of digital technology requires a comprehensive awareness of



technical  viability, infrastructure requirements and
implementation issues that do not usually fall under the
jurisdiction of the non-technical respondents.

2) Decision-Making Authority: Engineers and urban
planners often hold the key role of stakeholders and decision-
makers in urban development projects, which makes their
views invaluable in evaluating the viability of the
implementation.

3) Professional Context: These professionals come with
relevant experience in similar ventures hence making them
provide informed commentary about the technical and
practical impediments.

3.3 Sample characteristics and limitations

The final sample was composed of 110 respondents, and it
was described by the following demographic and educational
parameters:

* Age: 78.2% male, 21.8% female.

* Age distribution: 56.4 % aged 46 + years.

* Education: 39.9 percent own a PhD, 28.2 percent own a
master's degree, 24.5 percent own a bachelor's degree.

*Specialization: 91.8 percent had an engineering
background.

The sample, which was predominantly male and aged and
engineering-based, was deliberate but has restrictions on the
generalization of the sample to the views of the larger
population. The demographic bias has been repeated in the
existing state of the profession in the engineering sector of
Baghdad, but it might not be able to reflect the existing
plurality of community perspectives that can influence the
acceptance of digital technology.

3.4 Inclusion and exclusion criteria

3.4.1 Inclusion criteria
e At least five years of professional experience in the field
of engineering, architecture, urban planning, or other
technical fields.
¢ Knowledge of Al-Ummah Park or other inner city green
areas.
e The desire to take part in the survey.

3.4.2 Exclusion criteria
e The respondents did not have a technical or professional
background that was relevant to urban development.
e Partial survey responses, i.e., those with less than 80 per
cent completion rate.

3.5 Questionnaire design and development

3.5.1 The process of the instrument development

The instrument was designed using a tripartite methodology
that was carefully designed:

Phase I

Literature-Based item generation: Items were found and
chosen after an exhaustive search of available scholarly
literature, especially in five main theoretical areas. The areas
and the number of items are the following:

1) Experience and Understanding of Digital Technology - 4

items.
2) Current Park Conditions Assessment - 4 questions.
3) Technology Acceptance and Readiness - 4 items.

4) Implementation Concerns - 3 items.

5) Future Expansion Desires - 4 items.

Phase I1

Content and Expert Review: The content validity of the
instrument and its cultural appropriateness were achieved
through the close examination of the first 19-item measure by
three renowned scholars in the field of urban planning and two
experts in the methodology of survey instruments.

Phase 111

Pilot Testing: A pilot study, to include in fifteen participants
who were not further incorporated in the final sample, was
conducted to determine the clarity of the questionnaires, the
time taken to complete the questionnaires, and to identify
possible challenges. Minor changes were made to the wording
of certain items based on the findings of the pilot study.

3.5.2 Questionnaire structure

*The measurement has nineteen separate  sub-
methodological elements including demographic questions.

* The response tool uses a five-point Likert scaling scheme
in which the respondents will state how much they agree with
the statements based on a 1-5 scale, i.e., 1 (Strongly Disagree)
to 5 (Strongly Agree).

* The instrument will take an estimated period of fifteen to
twenty minutes.

* The questionnaire will be given in Arabic, and necessary
English technical words will be included.

3.5.3 Scale justification

The reason why we picked the Likert scale is that the former
allows individuals to express delicate emotions and ideas and
provides us with numbers, which can be analyzed. The 5-point
scale provides sufficient information but does not burden
people with details.

3.6 Collection methods

1. Direct Distribution: Questionnaires were distributed
during professional engineering association meetings and
conferences in urban planning in Baghdad.

2. Distribution Institutional Networks: Mustansiriyah
University and other academic institutions were used to
distribute it.

3. Professional Contacts: Snowball sampling was applied
via professional contacts.

3.7 Quality assurance measures

a) A Standardized Instruction: The training and the
instructions were identical for all data collectors.

b)  Response Monitoring: We managed to track the quality
and response rates each day.

c¢) Checks of Consistency: We checked the responses
periodically to make sure that they were complete and
consistent.

d) Follow-up Procedures: A routine was used to get
missing or un-responded responses.

3.8 Field observation standardization

The trained observers conducted field observations on the
Al-Ummah Park using the standard observation protocols:

*Observation Schedule: 3 visits a week, 4 weeks, and at
various times. Types of observations that will be recorded.



» Standard observation forms and digital photographs.
3.9 Methods of statistical analysis and reliability analysis

Computer and Analytics. The analysis was done with SPSS
version 28.0 (IBM Corp., Armonk, NY, USA). It is a powerful
instrument for survey data and reliability check.

Cronbach Alpha Calculation: We determined consistency of
the survey items using Cronbach's alpha. The value obtained
was = 0.85, which is quite consistent as it is over 0.70.
Methods of statistical analysis.

3.9.1 Analytical techniques

1. Descriptive statistics: The frequencies, percentages,
means and standard deviations of all variables were calculated.

2. Scale analysis Scale responses (Likert) were
converted into numerical scores (1-5) to conduct quantitative
analysis.

3. Dimensional analysis: Each of the five theoretical
dimensions was computed in mean scores.

4.  Cross-tabulation: Demographic variables were cross-
tabulated with the response patterns. The flow of research is
shown in Figure 1.
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Phase 1: Literature Review &

D
Phase 2: Questionnaire Design &
Expert Validation

)

Phase 3: Pilot Study &

Instrument Refinement (n=15)

v

Phase 4: Implementation of

Sampling Strategy

Phase 5: Data Collection (n=110)

Field Observations

Phase 6: Data Processing & Cleaning

Phase 7: Statistical Analysis

I 1

[ Descriptive Analysis ]

% |

Phase 8: Results Interpretation

Quality Control

Measures

Reliability Testing

(Cronbach's a) [ Dimensional Analysis ]

& Reporting

Figure 1. Process diagram methodology
Source: Authors

3.10 Ethical concerns and protection of the participants

*Informed Consent: All the participants had informed
consent before their participation.

* Anonymity: No identifiable data concerning an individual
was collected.

* Voluntary Participation: The subjects were advised about
the voluntary nature of the research and their right to withdraw
without any penalty.
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* Data Safety: All the data were kept somewhere safe, and
access was restricted.

3.11 Methodological limitations with regard to the sample

* Demographic Bias: It is predominantly male, and it is
difficult to assert whether the results are applicable to all.

* Geographic Concentration: The participants primarily
considered Baghdadi people.

* Professional Focus: The contribution of outsiders was
minimal in engineering.

3.11.1 Limitations of data collection data

* Self-Report Bias: We are dependent on self-reports of how
people feel.

* Temporal Constraints: We just gathered data at a single
time.

*Language Issues: The use of technical words may be
misinterpreted.

4. FIRST: THEORETICAL FRAMEWORK
4.1 Urban space

Urban space is a fundamental element in shaping a city's
identity and improving its quality of life. It is responsible for
providing the necessary environment for social interaction,
daily transportation, and other human activities. These spaces
have become a central topic in most urban studies as a result
of rapid urban expansion and social and economic
transformations [7, 8].

Yoshinobu believes that urban space "is a void formed
through the process of defining or excavating a part of the
unbuilt nature. It represents a building without a roof, formed
primarily through the dynamic relationship between humans
and other material elements that humans perceive" [9].

Lynch [10] also points out that "complex elements and
spaces are essential components of human understanding of
the surrounding environment. The external forms of perceived
spaces play a role in shaping human mental meanings. The city
is a language, and the linear and complex forms of external
spaces are the elements and vocabulary of this language. The
relationships between these spaces—based on a specific
system or plan—are what allow these meanings to be
synthesized in a way that makes the place understandable and
useful" [10, 11].

Urban clusters form a layered structure shaped by the
public-private spatial dynamic. Architecture reflects this
through the mass-space relationship, which varies based on
cultural and intellectual contexts. Thus, urban forms mirror the
underlying societal mindset [12, 13].

A practical definition of urban space can be developed to
address the research problem, stating that urban space in a
city's urban environment represents open space and unbuilt
land area physically surrounded by buildings and various
structural boundaries, with which society interacts, is
influenced, and is influenced by its culture, customs, traditions,
and individual behaviors [7, 14].

4.1.1 The concept of digital technologies in urban spaces
Digital technologies are all tools and systems that use

technology to enhance and improve the effectiveness of public

spaces, such as smart lighting, displays, digital maps,



interactive systems, etc. (Figure 2) [5, 15].

;) &

Figure 2. The concept of digital technologies in urban spaces
Source: Authors

Smart Cities: Smart cities rely entirely on interconnected
digital infrastructure and technology, using sensors and the
Internet of Things (IoT) to improve the management of their
resources and services. An example of a smart city is
Barcelona, which has developed a smart lighting and irrigation
system based on environmental data [16].

1) Artificial Intelligence and Data Analysis: Artificial
intelligence is used to analyze vast amounts of data to improve
traffic management in the city. For example, London uses this
method to analyze traffic patterns and predict congestion [17,
18].

2) Smart Mobility: Currently, many cities have begun
implementing electric bicycle sharing programs and
developing infrastructure for self-driving cars, such as
Amsterdam (see Figure 3).

3) Green and Sustainable Infrastructure: Singapore can be
considered a prime example of adopting technologies such as
green roofs and vertical gardens in the urban environment with
smart technologies to enhance and improve the effectiveness
of sustainability and quality of life within the city (Figure 4)
[19].

4) Los Angeles has started using smart LED street lighting
connected with remote-activated smart nodes in 2010. These
devices produced notable carbon emissions reduction as well
as up to 64% energy savings. Motion sensors show how clever
lighting improves sustainability and urban management by

darkening empty areas, therefore optimizing lighting
efficiency [18, 20].
5) Augmented Reality (AR) and Virtual Reality

(VRHelsinki leads in using AR/VR technologies for urban
design: By use of the "Helsinki 3D+" model and "Virtual
Helsinki" platform, residents may visualize projects, replicate
environmental effects, and engage in planning. By examining
energy consumption and advocating virtual travel, these
technologies also help to support sustainable aims.
Community involvement events also use VR to get input on
next designs, therefore promoting interaction between people
and urban planners [21].
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Figure 3. Pictures of smart transportation in Amsterdam
Source: https://www.iamsterdam.com/en

Figure 4. Pictures of Singapore's vertical gardens [12]

6) Smart Security and Surveillance Systems: Dubai is a
pioneer in applying modern technologies in surveillance
systems and video analysis, enhancing public safety and smart
city management. Among the most prominent technologies
used by Dubai are:

a) Behavior Analysis: These systems analyze videos
using artificial intelligence to detect abnormal behavior
that could pose a potential threat to security. These include
loitering or unauthorized gatherings. They monitor any
suspicious gatherings or movements that could lead to
illegal behavior or a potential threat, as well as
unauthorized access. This technology monitors violations
of designated or restricted areas.

b) Crowd Management: This technology is utilized in
major events such as Expo 2020 or sporting festivals.
Artificial intelligence monitors crowds to analyze
dynamics and ensure safety. It accurately tracks their
movement, enabling management to identify and control
congestion areas or any disruptions in movement, and
monitor the behavior of individuals within crowds to
ensure public safety.

c) Threat Detection: Al is able to identify security
issues in advance. It has the potential to detect problems
such as traffic crashes or any other emergencies and can
also identify violent behavior with machine learning. This
assists the managers in taking action prior to the
deterioration of the situation [22].

7) Digital Twins: The city of Singapore uses a 3D model
called “Virtual Singapore,” which uses real data and
simulations for city planning, as well as assessing the impact
of future projects on energy, water, services, and traffic. It is a
live digital model of the city that integrates live data from
various parts of the city, such as traffic, energy, and the
environment, with a model that is constantly updated to ensure
its accuracy and effectiveness [23].




4.2 The concept of smart interfaces

Interactive and smart interfaces: These are digital points of
contact between the user and the urban environment, aiming
to increase human-environmental interaction using advanced
digital technologies that enable effective and immediate
responses to user needs and requirements. Although smart
facades have proven effective in international cities, their
implementation in Baghdad requires considering cultural and
social specificities and ensuring their compatibility with local
infrastructure [24].

Despite the theoretical coverage of the concept of smart
interfaces, there is a need to deepen the link between these
concepts and the local context of Baghdad. Smart facades in
global cities (such as New York, Tokyo, Barcelona and Dubai)
are not limited to the technical aspect but adapt to the
specificities of the environment and the local community in
terms of culture, climate, and urban identity.

FACADES Profiles, Smart facades in Baghdad became one
of the first means to express digital innovation as well as the
historical legacy of the cultural character of the city by
responding to safety and climatic needs. These interfaces must
be able to accommodate interactive heritage content that is
open to be adapted, user-friendly, and also serve as an
extension of culture and an enhancement to the space for the
community.

Smart interfaces in cultural and heritage sites have many
risks. The use of excess technology that can only benefit some
users is one of the risks. Technology may either be broken or
will become old hence the place will lose its interaction.

Smart interfaces should help, not replace, historical
elements. Technology should be used by them to make visitors
comprehend the cultural meaning without disturbing the
peaceful ambience of the site.

They utilize numerous technologies, including artificial
intelligence (Al), the Internet of Things (IOT), augmented
reality (AR), real-time environmental analysis, and open data
(Figure 5).

These technologies enable smart interfaces to easily interact
with users by collecting and analyzing data instantly, in
conjunction with the technical infrastructure, making urban
spaces appear smarter and more flexible in their interactions
with users [25].

Content and Information Displayed by Smart Interfaces:
Interactive and smart interfaces play a fundamental role in
improving the effectiveness of urban spaces through the
dynamic, multi-dimensional content they provide, which
interacts and changes with the needs and nature of residents
and visitors alike. This content can be categorized as (Figure
5):

a) Real-time Information: Such as public transportation
schedules, traffic data and information, smart pedestrian
guidance, and weather conditions, which help regulate
mobility and urban planning [26, 27].

b) Context-Aware Content: Such as providing
information about archaeological and heritage sites,
multilingual support, general local recommendations, and
public forums and events, in order to provide an enjoyable and
comprehensive experience for residents and tourists [25].

¢) Social Interaction: This relates to real-time opinion
polls, reporting malfunctions, and interacting with
humanitarian initiatives and local community events. This
contributes to enhancing the role of residents in developing
their environments [28].
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d) Smart Services: These include device charging,
mobility within spaces, emergency services, and early warning,
supporting the city's infrastructure [24].

Artificial
Intelligence
(A1)
Internet of
Open Data s
Ensa'ii';ff.'é'ﬁtan Augmented
Analysis Reality (AR)

Figure 5. Smart interface technologies
Reference: Authors

Interactive
and Artistic

'\mspl-v

~

Real-time
Information

Community
Interaction Thetypes of content
and information
that these Interfaces
can display to
enhance urban
spaces

Context-
aware
Content

Smart
Services

Figure 6. The types of content and information that these

interfaces can display to enhance urban spaces
Reference: Authors

e) Interactive and Artistic Displays: These facades can
provide engaging visual and artistic displays that change
depending on the movement of people, events, or weather, as
well as digital spaces for public creativity using augmented
reality or audio interaction, all of which add an aesthetic and
cultural touch to public urban spaces (Figure 6) [28].

5. SMART TECHNOLOGIES
DEVELOPMENT

IN URBAN SPACE

5.1 The interactive Times Square project-New York -USA

This is a square located in Manhattan, New York City, at
Broadway and Seventh Street, extending from 42nd Street to
West 47th Street. The square is always decorated with
advertisements and displays, and is sometimes called the



"Center of the World." It is considered one of the busiest
pedestrian squares in America, being a major tourist and
entertainment destination for tourists. Millions of tourists visit
it, and approximately 330,000 people pass through it daily [23,
29, 30].

The transformation of this square into an interactive
environment was the result of the use of large technical and
digital screens that display dynamic content in an interactive
and time-changing manner, as well as according to visitor
interaction, using sensors that measure crowd movement and
density and analyze their behavior. Based on this, the content
is dynamically modified (Figure 7) [24].

e

Figure 7. Times Square interactive project [24]
5.2 Akihabara smart street-Tokyo-Japan

Akihabara captures the way that digital technologies and
popular culture are fused in Japan, Celebrated for electronics,
manga, and anime, the area deftly combines retail and
entertainment with modern technologies, Dynamic storefront
displays and augmented reality apps provide real-time data
specifically for pedestrian involvement and environmental
awareness, This technical and cultural synergy produces an
immersive urban experience that demonstrates how digital
tools might enhance identification and participation in public
urban environments by mixing commercial vitality with
interactive innovation (Figure 8) [25].

Figure 8. Smart Akihabara street-Tokyo, Japan [25]
5.3 Songdo-South Korea

One of the world's leading models of sustainable smart
cities, Songdo was designed from the outset to be a center for
technology and global trade. It relies on smart infrastructure
and technology, including advanced communications, sensor
systems for energy and environmental monitoring, and
advanced and smart transportation systems based on electric
vehicles and bicycles. It also uses advanced technologies, such
as pneumatic waste collection systems that improve service
efficiency and reduce pollution. In addition, the buildings in
Songdo comply with LEED sustainability standards, making
the city more sustainable and environmentally friendly,
improving its quality of life [26].
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5.4 Barcelona-Spain

Barcelona's more than 8,500 Wi-Fi access points and robust
IoT infrastructure have helped it to become a global smart city,
launching its Smart City project in 2015, the city has included
smart sensors in trash management, transportation, and energy
among other important areas. To create and test digital
solutions, it also built an open innovation lab, these initiatives
foster open data, renewable energy, and citizen involvement,
so matching technical innovation with efficient municipal
administration [28].

5.5 Smart Dubai City-United Arab Emirates

Many Arab cities have recently witnessed the development
of digital applications within public urban spaces. One
successful smart city makeover is that of Dubai. Starting in
2001 and codified under its 2013 Smart City project, by 2021
it will have developed a thorough digital strategy covering
digital life, data analytics, cybersecurity, infrastructure, This
strategy made Dubai a worldwide urban digital model in all
public spheres.

In the holy city of Mecca, smart parks were also developed
as part of Saudi Arabia's smart city projects, aiming to improve
the city's environment, making it more attractive to residents
and visitors from around the world [31].

6. SECOND: PRACTICAL FRAMEWORK

Analysis of the reality of Baghdad and the possibility of
applying digital technologies. Despite all the problems and
challenges that Baghdad faces in terms of infrastructure and
modern technologies for its urban spaces, it has many
distinguished public spaces rich in Baghdad's cultural heritage,
such as Mutanabbi Street, Tahrir Square, Al-Ummah Park,
Magic Lantern Square, Al-Khalani Square, Al-Firdaws Square,
etc., that could be developed and benefit from smart interactive
interface technology.

6.1 Al-Ummah Park

Location and Historical Value: Al-Ummah Park is
considered an important historical and social landmark in the
city of Baghdad. Located in the Bab al-Sharqi area, it was
established in the 1950s. It was designed during a period of
significant urban and cultural development in Baghdad. Its
primary purpose was to provide a green space for relaxation
and recreation, combining natural beauty with recreational
facilities for the people of Baghdad. The name of the park, "Al-
Ummabh," symbolizes national unity and belonging [32].

Social and Cultural Role: For several decades, Al-Ummah
Park was a social gathering place for the people of Baghdad,
hosting families and friends and holding cultural events. It
became an integral part of the city's collective memory,
associated with events and occasions, and experiencing
periods of prosperity and stability. After that, the park suffered
from neglect due to economic and political crises, particularly
during the wars that Iraq experienced [33]. In recent years,
initiatives have emerged to rehabilitate the park and return it
to the public life of Baghdad's residents, affirming its role as a
vital public space and an important part of Baghdad's heritage
[34].



6.2 Prominent landmarks in nation park

1) Freedom Monument: Designed by artist Jawad Saleem,
it represents a symbol of the Iraqi national struggle for
freedom and independence from occupation and embodies the
Iraqi national struggle (Figure 9).

2) Mother Statue: This statue of a mother by artist Khaled
Al-Rahhal embodies motherhood and compassion. It is a
prominent landmark with an emotional impact in the park
(Figure 9).

3) Faiq Hassan Mural: This is a beautiful mural by Iraqi
artist Faiq Hassan, which adds a historical and artistic touch to
the park space and conveys the meaning of freedom for all
segments of the Iraqi people (Figure 9).

Figure 9. Location and landmarks in the national park
Source: Google earth & Authors pics

Given the social and cultural value of the Ummah Park to
the city of Baghdad, several efforts have been made to
rehabilitate it, the most recent of which was the Al-Abbas's (p)
Holy Shrine initiative, which focused on planting more than
750 different types of flowers and plants and providing them
with a modern irrigation system [35]. The Baghdad
Municipality, the Rusafa Municipality, and the Public Parks
Department collaborated in these efforts to restore the park's
historical integrity and revive its role as a green space for
Baghdad's residents [34].

6.3 Challenges

1) Weak digital infrastructure: Such as the lack of Wi-Fi
networks, which limits visitors' interaction with all electronic
services and their limited ability to share their experiences on
social media. This is in addition to the lack of smart screens
and digital advertising, and the reliance on traditional methods
to promote events.

2) The need to develop a culture of interactive use: There
is a weakness in community participation due to the lack of
activities that encourage visitor interaction, such as workshops,
competitions, and cultural awareness activities. The park also
suffers from poor utilization of space, as many areas within the
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park have not been well utilized for the establishment of
Visitor-inducing activities, such as small theaters or art spaces,
are also lacking. We note a lack of environmental awareness,
as some visitors neglect to maintain the cleanliness of the park
and its public facilities.

3) Maintenance and Security Problems: There is a lack of
prompt maintenance of the park, with furniture, facilities, and
lighting poles deteriorating due to misuse or lack of regular
maintenance. Security and control are also weak due to the
lack of modern surveillance systems and insufficient lighting
in some areas, making them dark at night. This sometimes
leads to acts of vandalism or theft (such as electrical cables or
fountain parts). This also poses a danger to visitors and reduces
visitor attendance in the evening.

6.4 Practical framework indicators

Based on the previous literature and global and Arab
experiences related to the development of urban spaces
presented in the theoretical framework of the research, and
after studying the current state of Al-Ummah Park as a case
study and understanding its service reality and political,
cultural, and social history, we can formulate several
important indicators related to the research problem. These
indicators can be divided into five axes, as follows (Table 2):

1) The First Axis: Awareness and Understanding of
Digital Technologies in Urban Spaces: This axis aims to
measure the extent of visitors' knowledge of modern concepts
and digital technologies, such as smart interfaces and
interactive parks, etc. It includes several indicators, namely:
Visitors' Knowledge of the Concept of Smart
Interfaces: This demonstrates visitors' understanding
of the nature of these interfaces as smart, interactive
digital elements integrated into parks and urban
spaces.

Visitors' Perceptions of the Impact of Technology:
This relates to visitors' assessment of the impact of
technology uses on the functions of urban spaces
(such as transportation, entertainment, lighting,
security, etc.).

The Importance of Technology Integration: The
extent to which visitors believe that modern
technology and digital development are possible.
Contributing to improving the effectiveness of urban
spaces.

Exposure to similar experiences: Whether through
travel, the media, or social media, and the extent to
which these experiences influence visitors'
perceptions of what can be implemented locally.

2) Second Axis: Evaluating the current state of the park
and its needs: This axis focuses on analyzing the reality of the
park from the user's perspective, and the elements and aspects
the park needs.

Lack of visual and informational appeal: Such as the
absence of signage, information, historical data, and
modern urban design elements.

Lack of cultural or interactive activities: This refers
to the absence of public events and social interaction,
limiting the park's role as a community center.
Comfort and safety without supporting technologies:
This relates to the extent to which visitors feel
comfortable and safe in the park and the extent to
which technology can enhance this feeling.

The need for innovative solutions: Popular demands



to introduce creative elements to the park to make it
more attractive to all ages.

3) Third Axis: Acceptance and readiness for technology:
This axis assesses the extent to which visitors accept the
introduction of technology and modern technologies into the
park environment. Whether through use or interaction with
them.

e Desire to use smart screens or navigation systems:
Such as touchscreens or digital information points.
Psychological  acceptance  of  technological
development: The visitor's interest and enthusiasm
for the idea of these technologies in the park.
Perceptions of future use: Such as the use of
smartphones to interact with the park's technical
elements (augmented reality, interactive
applications).

Enthusiasm for digital modernization: This refers to
the general level of interest and support of users for
implementing these modern solutions.

4) Fourth Axis: Concerns or challenges from the visitor's
perspective: This focuses on understanding the potential
negative aspects or challenges that visitors might expect from
the integration of technology.

Concern about the site's heritage identity: This relates
to visitors' feelings that technology may detract from
the historical or cultural character of the park.

Concern about poor maintenance or local residents'
misunderstanding and use of technology: This refers

to confidence in the ability of local institutions to
operate, maintain, and manage these systems on an
ongoing basis.

Community acceptance of these updates: This relates
to the belief that Visitors' opinions about the local
community and their level of support for this type of
development.

5) Fifth Axis: Desire for Expansion and Future
Implementation: This axis focuses on visitors' interest and
willingness to support the implementation of this technical
development of the park.

Support for the idea of transforming the park into a
pilot project: Visitors' agreement that Al-Ummah
Park be a prototype for the application of smart
technologies in Baghdad.

Willingness to participate in awareness campaigns
and events: This relates to the visitor's willingness to
actively contribute (such as attending, suggesting, or
experiencing).

Acceptance of integrating cultural heritage with
technology: An example of this is installing smart
screens that explain historical and heritage landmarks
within the park.

Willingness to offer future ideas or suggestions: The
extent to which visitors are open to community
participation in planning and expressing their
opinions on the park's development and planning
(Table 2).

Table 2. Details of indicators

Main Axis

Indicator

Main Axis Title Indicator Number
Number
Awareness and 1
| Understanding of 2
Digital Technologies in 3
Urban Spaces 4
Evaluating the current 2
2 state of the park and its 7
needs
8
9
Acceptance and
. 10
3 readiness for 1
technology 12
Concerns or challenges 13
4 from the visitor's 14
perspective 15
. . 16
Desire for Expansion
17
5 and Future 18
Implementation 19

Visitors' Knowledge of the Concept of Smart Interfaces
Visitors' Perceptions of the Impact of Technology
The Importance of Technology Integration
Exposure to similar experiences
Lack of visual and informational appeal
Lack of cultural or interactive activities
Comfort and safety without supporting technologies
The need for innovative solutions
Desire to use smart screens or navigation systems
Desire to use smart screens or navigation systems
Perceptions of future use
Enthusiasm for digital modernization

Concern about the site's heritage identity

Concern about poor maintenance or local residents'
misunderstanding and use of technology
Community acceptance of these updates

Support for the idea of transforming the park into a pilot project
Willingness to participate in awareness campaigns and events
Acceptance of integrating cultural heritage with technology
Willingness to offer future ideas or suggestions

Source: Authors

7. RESULTS AND DISCUSSION

The research community consists of academics, engineers,
and specialists. The sample will be randomly selected. Below
is a detailed analysis of the results of the questionnaire, which
was distributed to a random sample (110 respondents),
focusing on the results and comparisons that serve the research
objectives and support its conclusions and recommendations
(Figures 10-14).
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Male,
65, 59%

Figure 10. Sample distribution by gender



under 25
years old,
18, 16%

25-35 years,
18, 16%

.

__ 36-45 years,
12, 11%

Figure 11. Distribution of sample by age group

More than 4

2-3 times, )
times, 2, 2%

7, 6%

Once, 101,
92%
Figure 12. Number of times the park was visited

Literary,
2,2%

Scientific, _
7,6%

Geometric,
101, 92%

Figure 13. Sample distribution by sci. specialist

diploma,
6, 6%

Bachelor

,30,27%

Master,
30, 27%

Figure 14. Distribution of sample by educational level

By studying (Figures 10-14), which are related to the
general information concerning the random sample of the
practical study, the following information becomes clear to us.

7.1 Demographics and characteristics of samples

The age of the 110 respondents is composed in the form of
a demographic composition, which contains several important
characteristics which influence our interpretation of the results.
A large gender imbalance is presented in the group as a
proportion of 78.2% male and 21.8% female, as indicated in
Figure 10. Figure 11 indicates the distribution of ages, 56.4 of
the population is 46 and above, and 24.5% are between 36 to
45. The level of education of many people is high: Figure 12
reveals that 39.9% of them have doctorates, 28.2% have
master's degrees, and 24.5% have bachelor's degrees. However,
more importantly, Figure 13 indicates that 91.8% of the
individuals majored in engineering, which is why the segment
is highly homogenous in terms of occupation.

Figure 12 demonstrates the frequency of visits to the park:
91.8% of the participants have visited the Al-Ummah Park
once only, therefore, they do not visit it frequently and may
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not know much about the difficulties of its work on a daily
basis.

7.2 Empirical study of statistical trustworthiness and
response reaction

The instrument demonstrated excellent internal consistency,
having a Cronbach's alpha of 0.85, which exceeds the
traditional criteria of 0.70 that is necessary to attain acceptable
reliability. However, the pattern of the responses provided
revealed that there was a strong homogeneity, with 83% of
them either agreeing or Strongly Agreeing (see Figure 15).
Such conspicuous agreement style, despite being an indication
of the consensus among the participants, raises critical
concerns of the likelihood of bias in response and the
representativeness of the conclusions that have been reached.

Disagree Strongly
A% disagree
2%
Neutral
11%
Strongly

agree
35%

Agree
48%

Figure 15. Response percentage

7.3 Axis-Specific findings and methodological statistical
analysis

First Axis: Awareness and Understanding of Digital
Technologies

Figure 16 indicates that most of the respondents are familiar
with digital technology. On a 5-point scale, their average
scores of agreement are more than 4.2. In particular, 84.5%
strongly agreed that the integration of technologies in the
urban area is a significant concept, and 81.8% expressed a
good grasp of the concept of smart interfaces.

Subgroup analysis: Engineers (101 people) displayed
significantly more knowledge of technology compared to non-
engineers (9 people) in terms of average, 4.31 vs. 3.78. The
scarcity of non-engineers (8.2 percent) does not allow drawing
strong comparisons between the two groups.

Second Axis: Current Park Condition Assessment

Findings given in Figure 17 reveal that a great number of
people are dissatisfied with the current state of Al-Ummah
Park. Approximately 89.1% of the respondents indicated that
there are serious problems in the park. The absence of a good
appearance and provision of information (average score: 4.45),
the absence of cultural activities (4.32), and the safety
concerns (4.18) were the main complaints.

Statistical Significance: The chi-square test did not find any
real difference in satisfaction between the age groups (2 = 3.24,
p > 0.05). This is to say that individuals irrespective of their
ages are equally dissatisfied.

Third Axis: Technology Acceptance and Readiness

Figure 18 demonstrates that there is much motivation about
digital technology integration, and the overall agreement score
is 85.75. It is noteworthy that 92.7 percent indicated that they



would like to have smart screens and interactive systems, and
88.2 percent indicated that they are psychologically prepared
to new technology.

Age-Related Analysis: Surprisingly, older respondents
(46+ years) were more accepting of technology (average score
4.41) than younger ones were (35 and under 4.12 average
score). I could not statistically differentiate the difference (t =
1.67,p>0.10).

Fourth Axis: Implementation Concerns and Challenges

Potential issues during implementation are discussed in
more detail in Figure 19. Though 70 per cent of the
respondents indicated that they find technology management
to be challenging, only 45.5 percent were concerned with
preserving heritage identity. Maintenance was the greatest
concern where the mean was 3.98. The second largest was the
community acceptance with a score of 3.67.

Professional bias: The majority of the participants were
engineers, and thus they could have added technical problems
to the non-technical one. This is observed in the decreasing
concern about acceptance of the community as compared to
maintenance.

Fifth Axis: Future Implementation Support

Relatively, there is a lot of support of the pilot project in
(Figure 20) with 84.5% of the respondents agreeing on the
same. The result on support of Al-Ummah Park as a prototype

was 91.8% agreement. The desire to participate in
development activities was 86.4%.

Statistical Implications and generalizability Concerns. This
homogeneity of 83% response has its strengths and
weaknesses in its interpretation. Although the agreement rates
were high and indicate that experts generally believe in the
positive effects of digital technology, there are a few factors
which prevent the extent to which the results would be
applicable on a broader scale:

Sample Bias Implications

Professional Homogeneity: There is a high degree of
professional bias as 91.8 percent of the respondents are
engineers. Technology acceptance is normally greater in
engineers.

Gender Imbalance: There is 78.2% of men in the sample,
which may not mirror the opinions of the general society.

Age Concentration: 56.4% of the respondents are 46 and
above. Although this provides professional experience, it
might not be the case with younger people.

Low Park Use: 91.8% of the respondents have only visited
the park once and therefore they might not be fully informed
about the social dynamics of the park or the needs of its users.

Statistical Limitations

The biased sample complicates the comparison of the
subgroups since minority groups are too small.

Survey Results, The First Axis: Awareness and Understanding of
Digital Technologies in Urban Spaces
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Figure 16. First Axis: Awareness and understanding of digital technologies in urban spaces
Source: Questionnaire Result

Survey Results, The Second Axis: Evaluating the current state of

the park and its needs
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Figure 17. Second Axis: Evaluating the current state of the park and its needs
Source: Questionnaire result
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Survey Results, Third Axis: Acceptance and readiness for
technology
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Figure 18. Third Axis: Acceptance and readiness for technology

Source: Questionnaire Result

Survey results. The fourth axis: Concerns or challenges from the
visitor's perspective.
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Figure 19. Fourth Axis: Concerns or challenges from the visitor's perspective
Source: Questionnaire Result

Survey Results. Fifth Axis: Desire for Expansion and Future
Implementation.
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Figure 20. Fifth Axis: Desire for expansion and future implementation
Source: Questionnaire Result
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8. FUTURE RESEARCH RECOMMENDATIONS

To address the issues that we identified and to render the
outcomes beneficial to a greater number of individuals:

1) Diversified Sampling: Stratified sampling should be
used in future research to represent persons in various jobs,
genders, ages, and education levels with a minimum of 20%
representatives of each large group.

2) Community-Centered Approach: Incorporation of
opinion of regular park users and local residents, as well as
cultural heritage professionals in order to balance between
technical information and community demands.

3) Longitudinal Design: Measuring things several times
within a time span to determine the changes in attitude and
what factors contribute to the acceptance of technology.

4) Combining Mixed-Methods: Combine numbers and
surveys with interviews and group discussions in order to get
an idea of how individuals feel about maintaining culture and
community concerns.

Although the findings indicate that there is high
professional support to the application of digital technology at
the Al Ummah Park, the sample used is quite comparable and
could be a source of bias and hence the findings should be
interpreted carefully.

8.1 Survey results for indicators

Figure 19 indicates the homogeneity of the sample as 83%
of the responses were “Agree” or “Strongly Agree”. This
could be due to good questions or a homogeneity of
background amongst respondents, including their age (mean
56.4%, over 46 years), education (mean, 39.9% with a PhD),
and specialization (91.8% engineering). These considerations
indicate good internal consistency, but reduced generalization.

A (Likert scale: Summated Ratings) will be used to analyze
the data according to Table 3.

Table 3. Scores for answers for the Likert scale

Answer Strongly Agree Neutral Disagree St.rongly
Agree Disagree
Score 5 4 3 2 1

To ensure consistency and the amount of confidence in the
answers, the Cronbach's alpha was measured and the result
was 0.85, which is more than 0.7. This means that the answers
in the questionnaire are credible and acceptable.

8.2 Summary of key findings

In this study, 84.5 percent of professionals paid support to
the use of digital technology in the Al Ummah Park. It also
identifies significant issues to the post conflict areas. There are
social and cultural problems in Baghdad, including 45.5% of
the population interested in the preservation of heritage and
the absence of trust in the community.

The study reveals that besides other nations offer valuable
technical strategies, the local perceptions of Baghdad are
delicate concerning locations like the Freedom Monument by
Jawad Saleem. Compared to Barcelona that has a high level of
connection with more than 8,500 Wi-Fi areas, or Dubai that
has centralized governing framework, Baghdad is facing a
challenge of a lack of resources and crumbled infrastructure
that complicates technology installations.
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The issue of long-term sustainability is huge. Although
85.75 percent of individuals are accepting the technology,
70% are concerned with maintenance and safety. Such
concerns were the most rated (average 3.98 of 5) and indicate
that it may be more difficult to continue running the system
than to initiate it.

9. CONCLUSIONS

There is a good understanding of the concept of digital
technologies and smart interfaces as interactive elements that
integrate with other urban spaces to improve their
functionality (such as transportation, entertainment, lighting,
security, etc.). This understanding stems from community
culture and exposure to global experiences in world cities such
as Singapore, Dubai, Barcelona, etc., through travel or various
media outlets. This has stimulated the idea and public interest.
This supports the first hypothesis of the research, which states
that the use of digital technology and smart interfaces
increases the efficiency of urban spaces.

Many foreign and Arab countries are moving to keep pace
with major technological developments in various fields,
becoming pioneers in the use of digital technologies in urban
spaces to improve the quality of life, increase sustainability,
and provide a unique and distinctive experience for visitors,
creating interactive urban spaces. This confirms the first
hypothesis of the research.

84% of participants believe that technological development
is necessary to improve the efficiency of urban spaces, which
underscores the need to adopt smart solutions in urban spaces
in Baghdad. In addition, 94.5% of participants believe that it
is necessary to conduct Modern and technical development of
the park to raise its service level and attract visitors. This
supports the second hypothesis of the research, which states
that these technologies are applicable in Baghdad despite the
existing challenges.

There are major challenges that may face this development,
represented by maintenance, security, and weak technical
infrastructure, as well as the fear that it will affect the cultural
and historical identity of the park. These challenges can be
resolved through institutional partnerships and a careful
balance between modernity and preserving the historical
cultural character of the park. This can also be achieved
through community acceptance, a desire for development, and
enthusiasm for community participation in this regard. This
supports the feasibility of implementation, which confirms the
second hypothesis of the research.

Despite the cultural and historical components of the Al-
Umma Park, and despite the efforts made to increase the
effectiveness of its spaces and increase visitor turnout, it still
suffers from weak effectiveness and a lack of desire to visit
again in the future. This is due to the weakness of its technical
infrastructure. There is dissatisfaction with many aspects
related to security, comfort, and lighting, as well as the lack of
interactive cultural activities and the absence of modern
technologies that achieve sustainability principles and
improve the quality of life.

The trend toward using interactive interfaces and digital
technologies to address these problems in the Al-Ummah Park
will lead to the creation of an attractive and interactive urban
environment, tailored to the cultural circumstances and
occasions and the tastes of visitors and passers-by. This
interaction will generate positive impressions among visitors



and encourage them to repeat visits, which will increase its
social effectiveness within the urban environment.

9.1 Recommendations

Develop the necessary urban plans to gradually integrate
interactive technology interfaces into public spaces in
Baghdad, with a focus on vital cultural areas as starting points
for future urban development. This is to keep pace with global
technological developments and increase the efficiency and
quality of life in these spaces.

Learn more about successful global experiences in
implementing,  maintaining, and managing digital
technologies in urban spaces and smart city applications, to
analyze them and study the goals these technologies have
achieved in terms of sustainable development and improving
the quality of life, and to try to reflect them in local urban
spaces.

Raise community cultural awareness of the importance of
interactive digital technologies and the best ways to use them
through various media outlets. Organize interactive cultural
activities to attract visitors and enhance the role of urban
spaces as a vital and social urban space.

Reassess and enhance the digital infrastructure in the city in
general, and Al-Ummah Park in particular, such as providing
free internet, installing smart screens, and improving
maintenance and security systems.

Encouraging the use of digital technologies in the facades,
furnishings, and components of urban spaces in Baghdad, in a
manner consistent with the societal culture of the people of
Baghdad and in keeping with the technological development
currently witnessed by the world.

The need to pay greater attention to the Al-Ummah Park and
develop its digital infrastructure by integrating smart facades
and interactive digital technologies into its spaces. This will
revitalize these spaces, enhance their role as a vibrant social
and cultural center, and make them a pioneering model for
other spaces in the city.

Emphasize community participation in planning for the
future technological development of any urban space to ensure
it meets the needs and aspirations of visitors, guarantees its
success and sustainability, and preserves the cultural constants
of society.

9.2 Limitations in the study and future studies

The study has limitations which can be summarized as
follows: This research has certain limitations that influence the
usefulness of the findings. The sample consisted of primarily
men (78.2%) and primarily engineering (91.8%), thus it may
not be a reflection of what everyone thinks, particularly in
terms of preservation of cultural heritage and the utilization of
the public spaces.

Participants only visited Al Ummah Park once (91.8%),
which is not sufficient to know how the park operates in its

day-to-day activities or what people want to receive at the park.

Approximately 83% of the respondents provided the same
response. That demonstrates that there is consensus among
experts, but it also demonstrates that there can be a bias in the
respondents, and we are unable to observe how various groups
perceive the use of technology.

The work should involve more diverse groups of individuals
in the future, and particularly the ordinary visitors to the park.
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9.3 Future research prospects

1) We shall extend the study to other cities in Baghdad and
other Iraqi cities to determine the influence of varying local
environments on the outcome.

2) We shall develop measuring instruments to gauge the
utilization of digital technology by the visitors of the city
spaces without forgetting the cultural and social values of the
community.

3) We will also examine the impact and effects of the
existing urban locations with digital technology and vice versa,
including the social, economic, and environmental dimensions.

4) We will come up with strategies to integrate smart
technology in the preparation and management of the city
spaces of Baghdad, taking into consideration the local culture
and social demands, and to enhance the quality of life and
sustainability.

5) We are going to analyze the possibility of how digital and
interactive technology can enhance the quality of life of people
and assist in the development of Iraqi cities in a sustainable
way.
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