<@ sustainability

Article

Tourist Movement Patterns and the Effects of Spatial
Configuration in a Cultural Heritage and Urban Destination:
The Case of Madaba, Jordan

Monther M. Jamhawi 1200, Roa’a J. Zidan 3

check for
updates

Citation: Jamhawi, M.M.; Zidan, R.J.;
Sherzad, M.F. Tourist Movement
Patterns and the Effects of Spatial
Configuration in a Cultural Heritage
and Urban Destination: The Case of
Madaba, Jordan. Sustainability 2023,
15,1710. https://doi.org/10.3390/
su15021710

Academic Editor: Marek Nowacki

Received: 26 November 2022
Revised: 6 January 2023
Accepted: 9 January 2023
Published: 16 January 2023

Copyright: © 2023 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

and Mohammed Fareed Sherzad 4*

Department of City Planning and Design, Faculty of Architecture and Design, Jordan University of Science
and Technology, Irbid 22110, Jordan

Department of Architectural Engineering, University of Sharjah, Sharjah P.O. Box 27272, United Arab Emirates
Department of Architecture, Faculty of Engineering and Technology, Applied Science Private University,
Amman 11931, Jordan

Department of Architecture, College of Architecture, Art and Design, Ajman University,

Ajman P.O. Box 346, United Arab Emirates

Correspondence: msherzad@ajman.ac.ae

Abstract: This study investigated the impact of spatial configuration on tourist movement patterns
and its role in managing cultural heritage destinations in the city of Madaba. Understanding tourist
movement patterns is important for the development of sustainable tourism practices in cultural
heritage destinations, as it can help to identify attractions of high tourist impact and inform the
development of strategies to mitigate the negative impacts on site preservation and management.
Madaba is one of the largest homes to ancient mosaics and is one of Jordan’s most important cultural
heritage tourism destinations. This study was carried out using a variety of methods, including
observation, site exploration, tourist diaries, questionnaires, and interviews. Space syntax was one
of the spatial analytical tools used to assess connectivity and integration. The study found that the
arrangement of attraction points and routes, physical and visual connectivity, accessibility, and the
location of tourist activities all influenced the spatial behavior of tourists. The findings of this study
can be used to guide management and development policies such as redistributing tourist flow,
managing and developing tourism resources, and promoting the adaptation of sustainable tourism.

Keywords: movement patterns; spatial behavior; spatial configuration; cultural and heritage tourism;
space syntax; Madaba

1. Introduction

Global tourism has rapidly grown over the last few years. With an estimated 1.2 billion
visitors in 2016, this number is expected to rise to 1.8 billion by 2030 [1]. The Middle
East has become the fastest-growing region in terms of foreign tourism arrivals, rising to
nearly double the global average (+8%) in 2019 [2]. Jordan’s National Tourism Strategy
2021-2025 [3] locates tourism at the heart of the Jordanian social and economic systems,
especially after the consequences of COVID-19 were most noticeable in 2020, when the
Jordanian tourism sector witnessed a significant decrease in performance, with most KPIs
declining by 75% [3]. The strategy’s main goal is “to create inclusive economic growth
through authentic and sustainable tourism products & experiences and eliminate the impact
of COVID-19” [3] (p. 11). It is expected that Jordan will have a promising forecast for
upcoming years, especially after the Jordanian city of As-Salt was included on the World
Heritage List by the UNESCO Committee [2] and Madaba City was selected as the Arab
Tourism Capital for the year 2022 after reaching the criteria and terms of reference set forth
by the Arab Tourism Organization [4].

Cultural and heritage tourism is considered one of the most fundamental components
of the tourism sector, which represents 39% of total tourism worldwide [5,6]. Around 85%

Sustainability 2023, 15, 1710. https:/ /doi.org/10.3390/s5u15021710

https:/ /www.mdpi.com/journal/sustainability


https://doi.org/10.3390/su15021710
https://doi.org/10.3390/su15021710
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0003-0062-5038
https://orcid.org/0000-0003-2918-060X
https://orcid.org/0000-0002-7417-9125
https://doi.org/10.3390/su15021710
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/article/10.3390/su15021710?type=check_update&version=1

Sustainability 2023, 15, 1710

2 of 25

of overseas tourists come to Jordan for culture and heritage destinations [3]. Thus, over
the next three years, major financial investments are intended in Jordan for conservation
and preservation purposes, including making significant upgrades to 15 main cultural and
heritage attractions, including Madaba (2022-2024) [3]. As interest in urban heritage and
cultural tourism grew, it became increasingly important to adapt the notion of “sustainable
tourism” to protect, develop, and promote cultural heritage assets [7-9].

Sustainability in tourism is a multidimensional concept that may create a challenge in
terms of measuring and achieving its primary goals and objectives [10]. The environmental,
economic, and socio-cultural aspects of tourism development are referred to as the princi-
ples of sustainability, and a proper balance must be founded between these three aspects
to reinforce its long-term objectives [11]. According to the World Tourism Organization,
this can be achieved through a set of indicators that measure and evaluate the principles
of sustainable tourism [12]. These indicators are widely regarded as an essential compo-
nent of any tourism development strategy that is set out by planners and managers of
tourist destinations [12,13]. In terms of the economic aspect, to ensure long-term economic
viability, we need to provide equitable socio-economic benefits to all stakeholders in a
tourist destination [11]. This means tourist expenditures should be equitably distributed
within a destination. The movement of tourists throughout a city has the greatest impact on
distribution, as spending patterns are influenced by movement patterns [10-12]. As a result,
encouraging tourists to explore the whole destination should be one of the goals of tourist
managers. All of the aspects that may encourage or constrain the movement of tourists,
such as the spatial configuration, should be studied. UNWTO identifies that sustainable
tourism must also ensure a high level of visitor satisfaction as well as provide tourists a
memorable experience. However, tourists’” desire to explore a city can be frustrated by
constraints in information, wayfinding systems, and public transportation, or by the built
environment and disconnectivity of spaces that do not encourage a wider discovery of a
city [10]. Several tourism studies focused on how to achieve sustainable tourism through
the development of cultural and heritage places only in terms of maintaining and pre-
serving their physical characteristics [14]. However, many researchers demonstrated that
implementing any sustainable tourism plan without considering those who “consume”
the place in order to deliver a pleasant tourist spatial experience is insufficient [12,15,16],
and it is essential for managers and tourism planners who engage in strategic planning
and decision-making to investigate tourist spatial behavior [17]. This has increased the
importance of recognizing the role of the spatial configuration of urban cultural and her-
itage places in terms of tourists’ spatial behavior [18-20]. Therefore, this research aims to
study the impact of the spatial configuration of the historical core of Madaba on shaping
the behavioral patterns and distribution of tourists by examining different spatial variables
such as accessibility, attractiveness, activities, connectivity, and integration.

Two main research questions were raised in this study:

RQ.1: What are the spatial behavioral patterns of tourists in the historical core of Madaba?
RQ.2: In which ways does spatial configuration features, such as accessibility, attractiveness,
activities, and connectivity, affect tourist movement in the city?

Based on syntactical and analytical data analysis, this study of tourists’ spatial behavior
within Madaba’s historical core considered tourist movement, route choices, and on-site
behavior. The findings of the study can be used as a guide for local authorities that manage
cultural heritage destinations in Madaba city to redistribute tourist flows, protect and
preserve heritage sites, and enhance the tourist experience for a better adaptation of the
concept of sustainable tourism.

2. Literature Background
The Effect of Spatial Configuration on Tourist Movement Patterns and Behaviour
The term “spatial configuration” indicates the way that different spaces relate to each

other and how their spatial elements and features are located in these spaces within a
specific built environment [21,22].
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Many tourism organizations, including the UNWTO, have stressed the importance
of investigating and evaluating the spatial configurations of tourist destinations and their
effect on tourist satisfaction [12,23]. Arrangements and interventions of the built environ-
ment, such as visual accessibility, signage systems, streetscapes, and the distribution of
activities, may improve or prevent the ability of tourists to explore tourist destinations
and create movement patterns [10]. This necessitated the investigation of spatial move-
ment constraints and the development of novel approaches to improve the quality of the
spatial experience within destinations [10,12,23]. Therefore, studies on tourist movement
and patterns by researchers and city planners have increased as of late [16]. The primary
focus of such research is on the tourist movement patterns and spatial characteristics that
impact them. The research results can have many implications for destination development
and management.

Gospodini [24], who studied the effect of spatial morphology on urban tourism,
mentioned that more integrated and connected touristic places tend to be more visited by
tourists. Southwell [25] conducted a study in the old town of Edinburgh; after intensive
observation, Southwell concluded that addressing the effect of spatial configuration on the
behavioral patterns of tourists was a useful tool for generating new spatial interventions
and an indicator of poor legibility in tourist historic places. Millonig and Schechtner [26]
defined landmarks as places or objects that were significantly remembered and helped
tourists navigate destinations in both Vienna and Austria; they also found that the quality of
routes (connection to safety, availability of facilities, convenience, and attractiveness) affects
tourists’ cognition and spatial behavior. A study by van Der Spek [27] tracked visitors
in three different historical cities: Koblenz in Germany, Rouen in France, and Norwich
in the United Kingdom. The study provided important reflections that address some of
the spatial issues such as safety, accessibility, attractiveness, connectivity, orientation, and
legibility, which resulted in a series of developments within these cities with respect to
networks, streetscapes, information technology, mapping, lighting systems, landmarks,
and other pedestrian services. In 2010, van Der Spek [28] conducted another study in
the historical core of Delft city. This time, the main goal was to analyze the movement
of visitors and the effectiveness of the spatial developments. The discontinuity between
the northern and southern routes led to an obvious loss of identity and legibility of the
city. This resulted in new spatial and behavioral patterns, such as finding alternate routes
around the blocks to reach the desired destinations. Shoval et al. [29] studied the hotel
location and tourist activity in Hong Kong as well as the geomorphological constraints
of tourists” spatial movement. They concluded that visitors’ movements were affected by
the distance from the hotels and that the tourist activities were selective. Kubat et al. [30]
investigated the effect of the spatial configuration of the built environment layout and
land use on shaping visitors” movement performance in the historical core of Istanbul;
they focused their study on three basic spatial themes from the perspective of visitors:
street connectivity, visibility, and land use. Kubat et al. found that the visibility of the
built environment has a powerful influence on the spatial behavior of visitors and their
perception of place. They concluded that emphasizing only specific features as the main
touristic facilities and signage and not taking into consideration the ways that tourists move
and understand the spatial configuration of destinations can affect tourists” wayfinding
and behavioral patterns.

Edwards and Griffin [10] investigated the tracks of tourists throughout the two Aus-
tralian cities of Sydney and Melbourne; they primarily aimed to achieve sustainability in
tourism by providing information and diagnostic tools related to spatial issues such as
spatial integration and connectivity in the two cities. Aranburu et al. [31] discovered that
spatial configuration and accessibility were critical in attracting tourists to the city of Bilbao
and influencing the economic aspect of sustainable tourism. They also found a significant
relationship between spatial movement and the implications of tourism resources. In a
study conducted on the city center of Kuala Lumpur, Safari and Moridani [32] found that
the most significant variables in developing a viable cognitive map and ease of naviga-
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tion are the arrangements of an urban plan, thus ensuring accessibility and sociability.
Liu et al. [33] emphasized the importance of space layout in the spatial choices that users
make. Khairi et al. [20] found that tourist behavior visiting the Melaka World Heritage
Site can be studied by combining the behavioral pattern with the aspects of space, time,
and money to provide a new perspective for planners or tourism managers. The study
concluded that understanding the spatial patterns of tourists within heritage sites can be
an effective tool for establishing better management and preservation plans [20]. Sugi-
moto et al. [16] concluded that physical factors in the Ueno district, such as major transit,
topography, and commercial concentration, influenced tourist behavior and divided the
markets into various main zones. These findings could help shape policies for destination
management and planning.

In terms of the methodological aspect, there are different approaches that can be used
to study tourist spatial patterns, such as tourist surveys, tracking technologies, and social
media and blog analyses. Some studies have claimed that qualitative methods emphasize
human significance in order to achieve understanding through the expression of actual
human behavior and thinking [34]. Recent studies were focused on mostly examining
tourist behavior using tracking technologies such as GPS, GIS, and GNSS [10,16,35] and
measured the tourist duration [36], the different variables that affected tourist dispersal,
and how to predict crowding and over-tourism [37]. Other studies used social media
platforms [17,38,39] and blogs [40,41] to trace tourist travel diaries.

Despite the fact that online travel diaries have steadily grown to be one of the most
popular data sources for studies on tourists” digital footprint and tourist movement, re-
searchers have attempted to examine the patterns of tourist flows and centrality; however,
up until now, they have tended to primarily concentrate on the movement of tourists
between attractions [42].

Some studies have combined tracking technologies and surveys to trace the move-
ments of tourists and collect data on sociodemographic characteristics and human fac-
tors [16,43] or, to make comparisons, have segmented visitors into different sections [44]
(East et al., 2017). Liu et al. [33] combined the survey and online website data to compare
the distribution of actual space with the attention of tourists in cyberspace. However, it
is appropriate for the determination of actual tourist movement and the investigation of
the role of spatial configuration on tourist spatial behavior to be studied from a tourist
perspective through survey and interviews [45,46]. Therefore, in this study, the authors
have proposed a research methodology based on using more interactive tools of tourists,
such as trip diaries and observation, for studying the spatial patterns of tourist flows and
the factors that influence their movement patterns. This research investigates the patterns
of tourist movement by following the simplified sketch methods from previous studies
and describing the tourists’ spatial movement, starting point, and ending point [47]. Many
studies have investigated the factors that may affect spatial tourist behavior and have
categorized them into aspects related to the type of individual, motivations, and familiarity
(first-time or repeat tourist), referred to as sociodemographic data [16,27,34,47,48]. Previous
studies concluded that first-time visitors walked more broadly throughout cities, whereas
repeat visitors were more selective. Therefore, unstructured interviews and surveys were
used to review tourist satisfaction and tourist profiles.

3. Research Case and Methods
3.1. A Scope on Study Context

Madaba is a Jordanian city and the administrative center of the Governorate of Madaba.
Madaba, known as “the City of Mosaics”, is situated 33 km southwest of Amman, the capital
of Jordan. Recently, Madaba was named the Arab Tourism Capital for the year of 2022 [4].
The city has rich historical attributes due to the succession of different civilizations. These
historical sequences can be easily noticed in the city’s veritable and unique urban form,
heritage buildings, and religious monuments (Figure 1). According to several historical
studies, life in Madaba started in the Bronze Age (3200-2100 B.C.) [49]. After that period,
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Madaba has witnessed several civilizations (e.g., Moabites, Assyrians, and Babylonians).
Some civilizations have left a clearer imprint on the city than others, such as the Nabateans
in the 2nd century B.C., the Romans in the 1st century A.D., the Byzantines until the 6th
century A.D., and the advent of Islam through the first half of the 7th century A.D. [49-51].
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Figure 1. The cultural and heritage attractions of the historical core of Madaba. Source map: GMM,
as modified by the researchers.

The Roman period was an important milestone for Madaba. It was regarded as one
of the Moab-Kerak Plateau’s commercial centers (Ibid.). In the 4th century, particularly
after the liberation of Christians from Roman oppression, Madaba became an essential
center that flourished in trades and crafts, especially mosaic art. Many of them are still in
their original places (e.g., churches and houses) and are considered some of the world’s
greatest examples of Byzantine mosaics [52]. Inevitably, these morphological changes were
accompanied by a series of road network developments and interventions, which occurred
in different directions around the core of the city to align with urban expansion, forming a
ring road that connects the inner core of the city with the outer districts and regions [53].
The study is confined to the historical core of Madaba city (Figure 2). The physical fabric
of the city evokes the old architectural characteristics of the old Ottoman villages in the
period between the late 19th century and the early 20th century. Most Madaba buildings
are composed of one to two stories. Madaba combines different architectural styles: the
cultural and heritage places are associated with the 6th and 7th centuries’ mosaics and
churches; the vernacular style, which is clearly represented in its traditional old houses
that date back more than a hundred and fifty years; and the recent widespread modern
architectural style.
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Figure 2. Land uses of the historical core of Madaba city, Source: (GMM, 2008).
3.2. Data Collection and Analysis

To investigate the correlation between spatial configurations and tourists’ spatial
behavioral patterns in the historical core of Madaba, both descriptive and spatial analysis
tools were used. (Figure 3). Observations, site exploration, tourist diaries, questionnaires,
and interviews were used to investigate the spatial configurations and movement patterns.
The dataset was completed in July 2020.

A face-to-face questionnaire was used in this study to analyze tourist satisfaction and
the participants’ tourist profiles (age, residential area, familiarity, and motivation). The
questionnaire was distributed to tourists at the hotels, tourist attractions, and visitor center.
The number of hotels that participated in the study was 13, which were all located in the
city’s historical core. The chosen hotels were based on their location and tourist flow. All
six hotels in the study area were selected, and the remaining seven are the ones closest to
the survey locations. The research members at the chosen locations asked the participants
to only fill out the questionnaire if they finished visiting the city at one of the surveys
locations. A total of 221 out of 488 distributed questionnaires were returned, representing a
response rate of 45.3%; some filled-out questionnaires were mostly incomplete or contained
insufficient data, and these copies were excluded. We included 207 questionnaires in the
study for analysis.

A questionnaire was composed of two sections of multiple-choice and Likert scale
questions. The first section was a set of open- and closed-ended questions related to the
tourist profile to investigate their role in shaping tourists’ spatial behavior. The second
section included closed questions related to the spatial variables. Two measurement scales
were used for the survey in this study. The nominal scale was used to investigate the tourist
profile, such as age, familiarity, and motivation. The 5-Point Likert scale (ordinal) was
used to evaluate the tourists’ perspective and satisfaction. The Statistical Package for Social
Sciences software was used to code the survey data (SPSS). Descriptive statistics were used
to analyze the data. Unstructured interviews were conducted with the tourists after they
completed the questionnaire to shed light on the points that needed further discussion.
The tourist spatial behavioral patterns and the frequency of the places and routes were
investigated through trip diaries and observations. Tourists were asked to sketch their trips
and record the visited places and activities along with the distributed questionnaire. Four
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main attraction points were placed as a reference to help tourists draw their own trips. The
trip diaries provided the needed data for the spatial behavior analysis, which included the
movement of tourists, their paths, route choices, and the most frequented attraction points,
which shaped their spatial patterns. A total of 87 trip diaries were returned, and 83 of them
were analyzed, with the rest being excluded due to the inefficiency of their contents. The
83 trips were separately redrawn in AutoCAD software by using color-coded layers, and
they were individually analyzed. The movement patterns were then identified through
simplified sketches.

Assessing the impact of Spatial
configuration on tourist movement pattern
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Figure 3. Flow chart of the research method.

An unstructured observation of the spatial behavior of tourists while they were navi-
gating the study context was also one of the methods used in this research. Various points
were randomly chosen to observe at different times depending on both tourists” existence
and the opening hours of the attraction points. The observation was carried out in the study
to investigate the actual tourist behavior during their visit. Space Syntax was one of the
spatial analysis tools that was used to measure the level of connectivity and integration of
the study area. The axial map for syntactical analysis was prepared from the layout of the
study context using AutoCAD software. DepthmapX software was used in this research to
measure integration, connectivity, and step depth. The correlation between the local and
global integration measurements was investigated using the scatter diagram to measure
syntactic intelligibility.

The procedure for analyzing the spatial patterns consisted of four main steps: first, the
investigation of the trip diaries; second, the extraction of tourist movement patterns; third,
the simplification of patterns into spatial styles; and fourth, the statistical analysis of the
spatial movement pattern, routes, and attraction points. After analyzing the spatial move-
ment pattern, spatial configurations were assessed to study the impact of their variables on
forming tourist spatial movement and behavior.
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4. Results
4.1. Tourist Characteristics

Tourists who visited the historical core of Madaba came from all over the world,
mostly from the West (72%). The majority of them were originally from France (15.5%),
Italy (14.5%), the USA (8.7%), and the UK (7.2%). Over half of the respondents (51.2%) were
between the ages of 20 and 30 years. Additionally, 36.2% of the total sample were between
the ages of 40 and 59 years. Meanwhile, only 7.7% of respondents were above the age of
60 years, and 4.8% were under the age of 20 years (Table 1). Studying the familiarity of
tourists with the destination showed that 88.4% of them were at Madaba for the first time,
and 75.9% of participants stressed that they were culturally and socially motivated to visit
the city, which has significant cultural and social characteristics (Table 1).

Table 1. Tourist characteristics.

Tourists” Characteristics Frequency Cumulative

0,
Choices N =207 Percent % Percent %

Familiarity: I have been at Madaba for the time

First time 183 88.4 88.4
Second time 13 6.3 94.7
Valid Third time 8 3.9 98.6
Fourth time 3 14 100
More 0 0 0
Age
Under 20 10 4.8 4.8
. 20-39 106 51.2 56.0
Valid 40-59 75 36.2 923
60 or above 16 7.7 100
I spent most of my time at
City’s attraction points
(such as archeological sites 66 50.5 50.5
and museums)
Valid Walking through the city 56 42.7 93.2
Shopping and restaurants 3 2.3 95.5
Hotels 6 45 100
Others 0 0 100

Motivation ?: My motivation for visiting Madaba was

Visiting relatives

and friends 7 29 34
Cultural and social 183 75.9 88.4
Religious 32 13.3 15.5

Business 7 29 3.4
Total 241° 100 116.3

2 Dichotomy group tabulated at value 1;® Multiple answer question.

As shown in Table 1, Approximately 42.7% of the 131 respondents indicated that they
spent most of their time walking throughout the city. Moreover, 50.5% of participants
mentioned that archeological sites, old churches, and museums were their main destination
(Figure 4).
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Walking throughout the city

Shopping and restaurants
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60 50 40 30 20 10 0
Hotel Shopping and Walking . Attraction points
restaurants throughout the city
Seriesl 4.5 2.3 42.7 50.5

Figure 4. The percentage of respondents’ time spent at the historical core of Madaba.

The mean tourist’s duration of stay in Madaba was 1.8 days and ranged from a

maximum stay of four days to a minimum stay of just half a day, as shown in Table 1.
(Table 2).

Table 2. The mean, median, standard deviation, and range of tourists’ length of stay using the
SPSS tool.

Tourist Length of Stay N Valid 196
Missing 11

Mean 1.8

Median 2.0

St. Deviation 0.8

Minimum 0.50

Maximum 4.0

4.2. Tourist Spatial Movement Patterns
4.2.1. Classification of Spatial Movement Patterns

In total, 26 spatial styles of tourists were found in the study area. These styles,
which were derived from tourist diaries and observations, were simplified into symbolic
illustrations, as shown in Figure 5. The attraction points were presented as points, and the
connecting routes between these points were symbolized as straight lines. Accordingly,
the illustrations were grouped again based on specific movement characteristics into four
spatial patterns (P): axial routes (A), radial routes (R), partial loop (PL), and full loop (FL)
(Figure 5).

The spatial movement behavior within the context of the study ranges from axial
movement to a full circuitous trip (Figure 6). Tourists in the first group, “Axial routes”
(A1-Ab5), take a direct route from their starting point to their primary attraction points
without deviation from their path of movement. Subsequently, tourists return to their
hotels or the main street, taking the same route without exploring the city. Tourists in
the second category of “Radial Routes” (R1-R7), move radially between the attraction
points in various ways. Although this pattern of movement is similar to the first, where
tourists move in direct paths to reach their destinations, some routes within the trip are
repeated back and forth by tourists to reach the next point. In this group, tourists move
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back to hotels or to other tourist attractions outside the city by taking the shortest and most
direct routes. Tourists in the first and second categories do not visit all attraction points in
the historical core. The third category of spatial patterns is the “partial loop” (PL1-PL10).
Tourists in this group move partially over the axial route to reach their destinations, then
start a circuitous path to visit the other attraction points. The last category is the “full loop”
(FL1-FL3), where tourists move in a closed loop to reach most of the attraction points of the
city without any repetition of the routes. In the third and fourth categories, tourists tend to
freely move within the city. Most of the time, they want to live the spatial experience of the
new destination, interact with the local community, and show a strong desire to explore.

A
B
C
Axial Routes (A-B-C) Radial Routes (A-B-C-D-E-F)
A
A
B L
Cc
C
E F
E D
D
Partial Loop Routes (A-B-C-D-E-B-A) Loop Routes (A-B-C-D-E-F)

Figure 5. The four main spatial patterns found in the study area. Starting point: Pentagonal; attraction
points: Circle; ending point: Square.

4.2.2. Spatial Movement Patterns and Tourist Routes

The most frequent styles of spatial movement were (P1-R1) 14.6%, (P8-PL1) 12.2%,
(P14-A1) 11%, (P13-A5) 7.3%, and (P4-R2) 6.1%, respectively (Figure 6). The total frequency
of the five most used patterns reached only 51.5% of all 26 patterns that were presented by
the visiting respondents.

The routes used by tourists to move between the attraction points and the activities
are coded from R1 to R12 (Figure 7). These routes were arranged from having the highest
to the lowest tourist frequency. The total frequency of the four most used routes reached
57.2% out of all 384 routes visited by respondents.

The tourists visited 19 attraction points. These points varied from the cultural heritage
sites to social activities, craft shops, restaurants, and café shops. Cultural attraction points
alone were visited a total of 426 times (Table 3). Over half of the visits occurred in only three
places out of the nine main cultural attraction points in the city, as illustrated in Figure 8.



Sustainability 2023, 15, 1710

11 0f 25

Axial Routes (A)
f
®

.':o

(P13-A5)

Radial Routes (R)

. r}‘\?

i
“hde

Partial Loop

VS

(P22-PL7)

e

(P23-PL8)

Figure 6. Cont.

(P24-PL9)

io

e P ’
ATA

_,-" o

(P20-PL5)

:_: ®

(P26-PL10)

(P10-R4)

Y

i = 4
i e

(P5-FL1)



Sustainability 2023, 15, 1710

12 of 25

Full Loop (FL)

1
I

W 4
e

E“‘w-‘ e

W

(P6-FL2) (P17-FL3)

Circles: visited attraction point. Lines: transit route

Figure 6. The spatial styles of tourists that were found in the study area.
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Figure 7. The frequency of the visited routes in the study area.
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Table 3. Most visited cultural heritage attraction points using SPSS.

Most. Visite‘d Frequency Percent Valid Cumulative
Attraction Points Percent Percent
St George’s Church 102 23.9 23.9 23.9
Archaeological Park 54 12.7 12.7 36.6
John the Baptist Church 86 20.2 20.2 56.8
Madaba Museum 52 12.2 12.2 69.0
Madaba Visitor Center 58 13.6 13.6 82.6
Tell Madaba 16 3.8 3.8 86.4
Al Saraya Building 13 31 3.1 89.4
Church of Apostles 27 6.3 6.3 95.8
Madaba Institute for Mosaic 18 42 42 100.0
Total 426 100.0 100.0

102 [ st George’s Church
& Musaic Map

86 M John the Baptist Catholic Church

58 - Madaba Tourist Center

54 Archacological Park

52 Madaba Museum

27 [ Church of Apostles

18 [ Madaba Institute For Mosaic Art & Restoration

16 N el Madaba
13 - Al Saraya Building

Most Visited Attrations

Figure 8. The frequency of visited cultural attractions in the study area.
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4.3. The Impact of Spatial Configuration on Tourist Spatial Movement Patterns and Behavior
4.3.1. Accessibility and Attractiveness

The two routes with the highest tourist spatial concentration in Madaba'’s historical
core were King Talal Street (R1) and Al Hussain Bin Ali Street (R2). (Figure 7). These
two routes were the main parts of revitalization projects by the Ministry of Tourism and
Antiquities (MOTA) [53]. Apart from the fact that it is considered the most accessible route
to hotels and connects the most visited places (St. George’s Church and John the Baptist
Catholic Church), as illustrated in Figure 8, it is recognized as the main commercial spine
of the historic center, where a lot of tourist services and handicraft shops are located along
the street as part of the MOTA's revitalization projects [53]. Thus, most of the rehabilitative
actions and maintenance are concentrated there.

Although King Talal Street is considered a relatively narrow route and one of the main
arteries for vehicle traffic in the city, a paved sidewalk was allocated along it (Figure 9).
Conversely, Al Hussain Bin Ali Street is the only well-designed artisan pedestrian route in
the study context (Figure 10). It contains the largest number of handicraft shops. Tourists
can stop and inspect the crafts freely without fear of vehicular traffic. Princess Basma Street
(R3) and Abu Baker Al Seddeeq Street (R4) were the third and fourth most frequented
routes, respectively. R3 recorded a higher movement density than R4, despite the fact
that R3 does not have a decent sidewalk for pedestrians like R4 does (Figure 11), where
tourists can walk on a relatively wide and well-designed paved sidewalk. In this case, the
movement density in R3 can be related to another spatial factor, which is the connectivity
of this route with the most visited route, King Talal Street.

Figure 10. Al Hussain Bin Ali Street, the historical core of Madaba.
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The fifth most frequented route was Prince Hassan Street (R5) (Figure 11). The route
is considered one of the main commercial axes, and it connects many attraction points in
the study context. Despite this importance, which would be comparable with the King
Talal route, the revitalization project of Madaba gave more attention to the King Talal and
Al Hussain Bin Ali routes. This may reflect in the tourist spatial density in Prince Hassan
Street, where an additional improvement has been created in King Talal and Al Hussain
routes, such as well-designed stone-tiled road pavement, which was not the case for Prince
Hassan Street. The Al Balqa and Al Hashimi routes were ranked sixth and seventh most
used by tourists. Although the two routes have sidewalks for tourists and locals alike, it
was observed that there are some clear physical obstacles such as cars and garbage on both
routes. Furthermore, the sidewalks and vehicle lanes were designed with less aesthetic
quality materials than the other routes mentioned.

Figure 11. (Top) Princess Basma Street; (Left) Prince Hassan Street; and (Right) Abu Baker Al
Seddeeq Street. The historical core of Madaba.

Furthermore, the lanes for vehicles are narrow in some areas, so sometimes vehicles
stop and wait for the passing of pedestrians or another vehicle to avoid a collision. In
contrast, King Abdullah Street (R8) has a wide sidewalk and a two-way lane for vehicles.
However, the tourist movement density on R8 was lower than on the other routes. This
route is relatively far from the city’s attraction points, and it was mostly used by tourists
only to return to their hotels. The rest of the routes that were used by some tourists to reach
their destinations, such as Al Sa’adeh St. (R9), Al Shuhada St. (R10), Al Uzayzy St. (R11),
and Al James St. (R12), witnessed the lowest tourist movement density among all of the
routes. These routes are less connected with the other routes, and they are relatively far
from the main attraction points. Many tourists stressed that it was not easy to reach the
individual attraction points due to the absence of decent and clear signs in adequate places.
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In this research, tourists were asked about the clarity of signage on routes. In this regard,
42.5% of the respondents disagreed that all routes were clearly signposted, 25.6% of them
were neutral, and 31.4% agreed that the routes were clear. Many tourists were observed to
have asked locals for directions. Some of them stopped in the middle of the sidewalk and
used their maps for a couple of minutes to figure out their next route.

Almost half of the tourists (46.1%) were satisfied with the general arrangement of the
layout of the routes, 21.4% disagreed or strongly disagreed, and 32.5% were neutral about
this (Table 4). This result was expected because of the effect of the various spatial factors
under this variable on the overall tourists’ perception of the study context (Figure 12). The
tourists were also satisfied with the arrangement of attraction points (70%), and 87% agreed
to strongly agreed that the overall experience at the destination was satisfactory (Table 4).

Table 4. Tourist satisfaction with the destination.

Tourist Satisfaction with Destination

Choices

Frequency

Valid Percent %

Cumulative
Percent %

Statement: the routes were well-arranged and pleasant.

Valid itll;‘;gi}e’ 2 1.0 1.0
Disagree 42 20.4 214
Neutral 67 32.5 53.9
Agree 81 39.3 93.2
Strongly agree 14 6.8 100

Total 206 100

Missing 99.0 1
Total
Statement: I am satisfied with the arrangement of attraction points.

itl’;‘;giz 4 1.9 19
Disagree 12 5.8 7.8
Neutral 46 22.3 30.1
Agree 122 59.2 89.3
Strongly agree 22 10.7 100

Total 206 100

Missing 99.0 1
Statement: I am overall satisfied with the experience.
o ; 0 0

Disagree 4 1.9 1.9
Neutral 23 11.1 13.0
Agree 107 51.7 64.7
Strongly agree 73 35.3 100
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The routes were well-arranged and pleasant

Strongly agree

Agree

Neutral

Disagree

Strongly disagree

45 40 35 30 25 20 15 10 5 O

Figure 12. The percentage of tourists’ satisfaction with the arrangement of routes.

4.3.2. Activities

Urban studies proved that people tend to move along routes where certain activities
and spatial elements are concentrated, such as commercial activities, landmarks, attraction
points, or cultural and social events. In this study, the density of tourist movement was
concentrated more on the routes where most of the tourist activities and products are
gathered. For example, it has been observed on several occasions that tourists who passed
through King Talal and Al Hussain bin Ali to reach their destination returned to the same
route to spend more time compared with the first time spent shopping at the various
handcraft shops. Tourists enjoyed walking on the routes that had a high concentration
of locals” commercial activities. They illustrated in both the survey and interviews that
meeting with the locals and identifying with their lifestyle was part of their experience in
the city (Table 5). Thus, many tourists expressed special admiration for Prince Hassan Street
as it showed the daily life of the locals of Madaba and their products. In fact, the direct
interaction between the tourists and the locals in these popular “Souks” was convenient
and pleasant from the standpoint of tourists. This is confirmed by the results of the survey,
where the majority of respondents (82%) agreed or strongly agreed that the locals were
very friendly and hospitable, whereas 17% of them were neutral, and only 1% disagreed
with this (Figure 13).

Table 5. Tourist satisfaction with the hospitality of and interactions with locals.

Frequency Percent % Cumulative Percent %

Statement: The local community of Madaba was friendly and hospitable.

Strongly disagree 0 0 0

Disagree 2 1 1
Neutral 35 17 18
Agree 108 52 70
Strongly agree 62 30 100

Total 207
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Statement : Local community of Madaba was friendly and
hospitable

1

= Strongly Agree = Agree  m Neutral Disagree = Strongly disagree

Figure 13. The percentage of tourist satisfaction with the hospitality of and interactions with locals.

In the study, 86% of 207 participants expressed their satisfaction with the variety of
cultural and attraction activities in Madaba; a number of them requested the provision of
several possible activities, such as mosaic crafts for tourists, spa and massage centers, and
open spaces with special night events that can enhance their next visit and encourage them
to extend their length of stay in the city and experience the city broadly (Figure 14).

60

50

40
= 30
=
8 20
=
&

10

0.0 — —

:g:;felz Disagree Neutral Agree Strongly agree

Bl Seriesl 1.4 34 9.2 57.0 29.0
[ Series2 0.5 5.3 26.2 50.0 18.0
L] Series3 14 6.3 333 444 14.5
L} Series4 0 6.3 239 42.4 27.3

Figure 14. The percentage of tourist satisfaction with series 1: the provision of various cultural and
historical attractions; series 2: the provision of a good variety of experiences; series 3: the provision of
good souvenirs and crafts; and series 4: the provision of good cuisine.

4.3.3. Connectivity and Intelligibility

After studying the actual spatial patterns of tourists, the integration, connectivity, and
step depth analyses were investigated, relying on the space syntax approach to study their
relationship with the current situation of tourist spatial behavior. Connectivity in the space
syntax method is recognized as the number of intersections that connect a specific route
with other routes [54]. Integration indicates how accessible a route is from other routes in
the urban context, and depth is defined as the number of steps taken from the specific point
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to any other points (ibid.). The measurements from the syntactical studies were analyzed
by the DepthmapX tool after preparing the axial map of the historical core of Madaba on
AutoCAD software. Figure 15 illustrates the diagram of integration analysis as one of the
space syntax measurements of the study area with a computation radius = 3, which is
known as the local integration, and radius = n, which is known as the global integration.
The term “global integration” in a space syntax analysis refers to how a route relates to
all other routes in the given spatial system [54]. The degree of accessibility a route has in
comparison to other routes can be estimated by considering the total number of direction
changes in the urban system, while local integration is the average mean depth value of all
routes within a provided syntactic radius (for example, R = 3). In this analysis, the color of
the routes, which indicates the level of integration, ranged from red to blue. The routes
with the red color indicate the routes with the highest integration values, while the blue
ones indicate the values with the lowest integration values. After calculating the values of
integration of the 101 indicated lines of the axial map and the mean value for the global
and local integration of the total lines, it was found that the lines that recorded the highest
rates of integration, whether at the global or local level, were mostly the routes that tourists
chose to reach their destinations.

>=2.40 >=148

0.34-0.89 3 L 0.50- 1.00

Figure 15. (Left): Local integration analysis map (R = 3) and (Right) global integration analysis map
(R =n) of the study area using DepthmapX.

Thus, the integration analysis denoted a relatively close result to the movement
frequency analysis that was explained earlier. The analysis also demonstrated that the
connectivity values of most investigated tourist routes are higher than the mean value of
connectivity for a total of 101 lines (Table 6). It can be inferred that the level of connectivity of
the routes also had a clear impact on the actual spatial patterns of tourists. Thus, the routes
with a high connectivity level mostly recorded a higher density of movement. By comparing
the mean values of connectivity and integration with the syntactical measurements of each
tourist route, it can be concluded that the tourists of the historical core of Madaba tended to
visit the attraction points that were situated on more connected and integrated routes than
the ones that existed near disconnected and isolated routes. Furthermore, tourists were
able to remember the destinations that were located on accessible and connected routes in
the 83 sketch maps and descriptions, which also illustrated the linkage between the spatial
configuration of the context area and the spatial cognition of tourists.
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Table 6. The calculated values of connectivity and integration for the tourist routes.
Tourist Routes (R) Connectivity Integration [HH] Integration [HH] R3

R1 5 1.25 2.14

R2 4 1.30 1.98

R3 5 1.14 1.84

R4 2 1.11 1.54

R5 8 1.48 2.34

R6 5 1.14 1.84

R7 4 1.27 1.88

R8 3 1.16 1.83

R9 4 1.021 1.67

R10 5 0.95 1.74

R11 4 1.11 1.83

R12 3 111 1.61
Minimum 2 0.95 1.54

Mean 4.34 1.17 1.89
Maximum 8 1.48 2.34

The level of intelligibility of the historical core of Madaba has also been investigated.
Urban intelligibility is very essential in explaining how several types of spatial relations
affect spatial behavior due to the fact that the level of predictability of how users move is
connected to the level of intelligibility [22,54]. Syntactic intelligibility can be examined by
studying the correlation between the local and global integration measurements using a
scatter diagram. If the group of dots that represent the global and local integration values
in the scatter diagram is tight enough and shapes a linear scatter around the regression
line, then it can be said that the local context is intelligible in the global urban environment.
In this case, Figure 16 shows this correlation using a scatter diagram analysis. Each line
represents a dot regarding its level of global and local integration on the X- and Y-axes,
respectively. The correlation (R? = 0.875) between the two levels of integration, as shown in
the scatter diagram, indicates that the spatial configuration of the study context is relatively
intelligible. This intelligibility is reflected in the spatial cognition of tourists that have been
represented by their sketch maps.

Figure 16. The correlation between the local and global integration (ranged from red to blue)
measurments in the study area using Depthmapx.

Another important syntactical analysis that shows the clear linkage between the spatial
configuration and the user’s spatial behavior is the step depth analysis. The step depth is
defined as the number of steps that should be taken by users to reach one point from any
destination within the study context. Tourists mostly started their trip from St. George’s
Church and not from the Madaba Visitor Center. The step depth may play a significant role
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in this fact. By calculating the mean of the step depth for both starting points, it turns out
that the value of the step depth mean at St. George’s Church (Msd = 4.26) was less than the
one for the visitor center (Msd = 5.15). These values indicate that tourists who began their
trip from St. George’s church required fewer steps to reach the other attractions than those
who began at the visitor center. This makes St. George’s church more accessible than the
Madaba Visitor Center. From the tourists” perspective, 88.4% agreed or strongly agreed that
the destination was connected and integrated and that they did not face spatial obstacles
while exploring the city (Table 7).

Table 7. The tourists’ satisfaction with the destination’s connectivity.

Statement: The Routes and Attraction
Points Were Well-Connected and

Integrated Together. Frequency Percent % C;;?i?tt 10263
Choice
Strongly disagree 0 0 0

Disagree 3 14 14

valid Neutral 21 10.2 11.6

Agree 57 27.5 39.1

Strongly agree 126 60.9 100

Total 207 100

5. Discussion
5.1. Tourist Characteristics and Movement Patterns

Tourist characteristics results, such as familiarity and motivation, support the exis-
tence of different spatial movement patterns in the historical core of the city of Madaba.
The cultural and social motivations behind tourists’ visits demonstrate the high tourist
concentration at cultural and heritage attraction points along social and commercial routes.
The familiarity rate plays an important role in the tourist’s desire to discover the city. Most
of the participants of this study were in the city for the first time. first-time tourists move
between the attraction points quite differently [48], with no certain direction or trail for
their movement. This may explain the time spent on walkability and attraction points
which resulted in supporting the existence of various movement patterns in the city.

5.2. The Effect of Spatial Configuration

Spatial configurations such as accessibility, attractiveness, activities, and connectivity
in this study strongly impact tourist flow and frequency rates at the attraction points and
routes of the study area. The three routes that had the highest tourist concentration (R1, R2,
and R3) are the ones that connect the main attractions in the city and are accessible from the
majority of hotels, which confirms what Shoval et al. [29] and Sugimoto et al. [16] concluded
on the effect of hotel location on tourist spatial behavior. Moreover, the concentration of
the development and revitalization projects conducted by MOTA, from the beautification
of streetscapes and facades to the creation of urban tourist attractions, was mostly concen-
trated on these routes. Because of the high tourist traffic along the mentioned routes, the
frequency of the movement styles that used these routes (P1-R1, P8-PL1, P14-A1, P13-A5,
and P4-R2) was impacted.

The tourists” spatial behavior is also affected by the arrangement of activities and
commercial accumulation. The five most frequented routes (R1, R2, R3, R4, and R5) all have
the highest density of social and commercial activities in the study area, which may also
explain why the three cultural and heritage attractions located along these routes are most
frequented by tourists. Although MOTA gave more attention in its revitalization project
to the R1 and R2 routes and injected various tourist activities such as handicraft shops,
restaurants, cafés, and souvenirs, it was observed that tourists tended to explore more in
local commercial areas and socialize with the locals, such as on R3, R5, and R5, which are
considered to have a limited number of tourist activities compared with R1 and R2. This
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finding was confirmed by the tourists themselves, who said that meeting with the locals
and being introduced to their lifestyle was part of their spatial experience, and the direct
interaction with the community in the local markets, the souks, was very pleasant.
Syntactical analysis proves that the routes with the highest rates of integration and
connectivity are the ones that tourists prefer to use to reach their destinations. The study
area’s syntactic intelligibility explains tourists” high level of spatial cognition, as evidenced
by their trip diaries and their level of satisfaction with the connectivity of routes and
attraction points. The step depth analysis shows the link between the location of the
starting point and other attraction areas and its impact on tourists’ spatial behavior.

5.3. The Implications

The implications of the research findings could be classified into practical and method-
ological aspects. In terms of practice, the findings of this study can contribute to the
development of tourism policies, management strategies, and preservation plans to en-
hance the tourist experience, increase satisfaction, and achieve economic sustainability.
One of the goals of tourist managers is to encourage tourists to more broadly navigate
the destination in order to achieve the ultimate goal of sustainable tourism in terms of
the economic aspect and the preservation of cultural and heritage sites, which may be
impacted by unintended tourist frequency. This can be managed by studying the spatial
configuration and how it affects the formation of tourist movement and, as a result, creating
a development plan to redistribute tourist flow. In terms of the methodological aspects, this
study showed that using the following multidisciplinary methods are compatible tools for
better understanding the spatial behavior and configuration of destinations: questionnaires
to understand motivation and familiarity, which have a great impact on the formation of
movement patterns; trip diaries to investigate tourist movement patterns, which in this
study proved to be useful sources of spatial data collection, especially when innovative
technologies are not available or affordable; site exploration and observation to explore
spatial configurations; and space syntax to examine connectivity and integration. Moreover,
observing the actual tourists’ behavior and the way that they interact with the context
could be a good tool for enhancing the quality of spatial configurations and arrangements
and, at the same time, for comprehending the actual needs of the tourists.

This study indicated the demand for further research to measure the real impact
of tourist flow on cultural and heritage sites due to their intensive uses to expand the
understanding of tourists’ satisfaction related to the spatial variable that may impact their
movement in the city; the study also indicated the need further research investigating
tourist spatial behavior using new tracking technologies such as GIS and GPS applications,
which were one of the limitations of this study regarding the difficulties of implementing
this technology in the city of Madaba.

6. Conclusions

This study investigated the relationship between spatial configuration and tourist
spatial patterns and behavior. Several data collection methods and analysis techniques
were used to examine the tourists” movement patterns, tourist behavior in the study
context, and spatial configuration analysis. The results of the study showed that there
were various spatial movement patterns in the historical core of Madaba, and some routes
and attractions were more frequented by tourists than others. The most connected and
well-organized routes had a higher movement density within the study context, where the
majority of tourist activities and investments were concentrated. As a result, the pressure
on cultural and heritage sites along these routes increased as well. The descriptive analysis
showed that the spatial configurations (attractiveness, accessibility, activities, connectivity,
and integration) of the historical core of Madaba impacted tourists’ spatial patterns and
behavior. Syntactical measures proved that the historical core of Madaba is a relatively
intelligible destination that recorded a high level of connectivity and integration. To
achieve the principles of sustainable tourism, a set of recommendations regarding the
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spatial issues found in Madaba can be implemented, such as creating new tourist trails
that encourage tourists to navigate the city more broadly, improving the attractiveness and
activity accumulation throughout the city, and redistributing tourist flows, particularly
in routes with the least spatial frequency. This can prevent the wear and tear of the city’s
most frequented cultural and heritage attractions and, at the same time, ensure long-term
economic viability throughout the city.

This study shows that examining tourist behavioral movements could be regarded as
an important component of cultural and heritage tourism destination sustainability and
management, and the impact of spatial configuration, especially in forming spatial patterns,
tourist flow, and frequency, should not be underestimated. Our research contributes to
the current literature in a number of ways. First, this study extends the investigation of
tourist movement as a tool for tourism management by attempting to link spatial behavior,
configuration, and human factors. Much of the literature has tended to only examine
the tourist patterns or the impact of spatial configuration from the perspective of spatial
obstacles and limitations without studying the actual routes, stops, and activities, or the
human factors such as visitor experience and satisfaction [10,16,17,35,38,39]. Secondly,
this research proposed a multidisciplinary approach to data collection and analysis, both
descriptive and syntactical to explain the actual tourist spatial behavior and patterns in
urban cultural heritage destinations. The findings of such studies may aid in a better
understanding of the spatial configurations and arrangements of the city. As a result,
developing a comprehensive management plan for what tourists, the city, and its cultural
and heritage sites need may facilitate future policies to promote sustainable tourism in
the future.
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