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Abstract 
 
Millions of Muslims visit Makkah Al-Mukarramah every year for Hajj 
and Umrah. It is a mandatory part of both Hajj and Umrah rituals to 
visit Al Masjid Al Haram for various activities. Huge crowds and lack 
of prominent wayfinding signs make Hajis spend more time inside 
Haram trying to find their way that too in a tense and panicky state of 
mind. This paper aims at assessing the gravity of wayfinding 
associated challenges faced by Hajis by applying the well-known 
Customer Satisfaction Model and proposing possible solutions to 
minimize potential adverse effects. Convenience sampling was used 
to collect the data from the proposed sample size of 2000 from 
various nationalities and regions. A total of 618 responses were 
received. The structural equation modeling (SEM) method was used 
for path analysis using AMOS 21 analytical tool and results revealed a 
reasonable fit between data collected and the model used: chi2 
(485.95), chi2 / DF (3.77), RMSEA (0.07), CFI (0.92), and all values of 
Cronbach's alpha are greater than 0.78. The results substantiated 
that Hajis face problems in wayfinding inside Haram, which leads to 
Hajis finding it challenging to navigate in the Haram area. When the 
respondents were presented with alternative solutions to improve 
their wayfinding inside Haram, the results showed a statistically 
significant improvement in the satisfaction level.  
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1. INTRODUCTION 
In recent years, Al Masjid Al Haram has seen many new developments 

and constructions covering 356,000 square meters after the last expansion of 
2017 [1]. Al Masjid Al Haram is known as the second-largest building in the 
world after Boeing Everett Factory, the world's largest mosque, and the most 
expensive building in the world as well [2] and [3]. The Saudi government 
supported all expansion projects of Al Masjid Al Haram by equally persistent 
efforts to improve the wayfinding inside Haram [4]. Although these efforts 
are helping Hajis there still exists room for further improvement in the 
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overall experience of Hajis, to meet their expectations. One of those areas for 
improvement is derived from the combination of huge crowds (i.e., Hajj and 
Umrah), large and complex constructions and buildings (i.e., Al Masjid Al 
Haram), wayfinding signage, and the use of augmented reality for wayfinding.  

The challenge here is how a visitor to the holy places can find his/her 
way accurately and shares the address with others to meet or to address an 
emergency situation. More specifically, in Al Masjid Al Haram, we all noticed 
and experienced that it is not easy to follow/understand the wayfinding signs 
whether to meet family members or to reach a specific place inside Haram or 
simply to find your way out of Al Masjid Al Haram without seeking the help of 
people, policemen, and some other references such as tall buildings 
surrounding the Haram or so. Such issues associated with wayfinding, may 
cause unpleasant consequences for Hajis such as getting panicked or 
distressed, losing friends and family members, or spend more time and 
distance to find the missing relative, or find a specific gate to exit Haram. 
Such hassles may spoil the Haram memories for Hajis.  

Further, the Saudi 2030 Vision emphasizes both providing easy access 
to Haram and increasing the number of visitors to Saudi Arabia in general 
and specifically for Hajj and Umrah, alongside enhancing diversification and 
sustainability of the economy [5]. Thus, concerned parties need to further 
investigate issues related to Hajis’ experience in general and specifically to 
improve the wayfinding signs to better address its intended benefits. Finding 
solutions to minimize Haram visitors’ hassles and challenges will increase 
their satisfaction which will motivate them to visit Haram again in the future.  
This research is among the earlier steps to scientifically examine Haram's 
visitors’ satisfaction level on wayfinding signs and propose practical 
solutions to enhance Hajis navigation experience in Haram. 
 
2. RELATED WORKS 

There is a continuous dialogue in the literature about the importance 
of assessing visitors satisfaction level to improve current business services, 
minimize challenges faced by people while visiting or navigating through 
large and complex buildings, especially from the perspective of following and 
understanding wayfinding signs in Al Masjid Al Haram, and the value-added 
by augmented reality in helping visitors find their ways. The current research 
joins this dialogue by assessing the usefulness of Haram's wayfinding signs 
from visitors’ perception and whether augmented reality and other 
simplified options would help in enhancing Haram visitors’ wayfinding 
experience . 

 
2.1 Visitor Satisfaction 

Customer Satisfaction has always been a central focus of any business 
operation. It is a leading indicator of performance and a key point for future 
development in the business. Different administrators, governance, and 
service providers must pay even greater attention to visitors satisfaction in 
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the modern-day environment to assure that they receive proper services [6]–
[9]. Other researchers further associated the improvement in the services 
provided to visitors by a specific economic sector with an increase in the 
visitors satisfaction level and consequently a better economic growth [10], 
[11].  

Simply put, satisfied visitors will maintain continuity, loyalty and 
share a favorable word of mouth to others which are the essential mix for any 
business owner or decision-maker to maintain successful business operation. 
For example, a visit to a popular tourist destination, especially an 
international destination, is quite a complex experience. Visitors may 
experience satisfaction and dissatisfaction during various phases of their visit 
and a visitor’s overall experience is the sum of the individual experiences that 
occur during the visitor’s trip. These experiences may include interactions 
with diverse natural, cultural, religious, and constructional attributes and are 
affected by the visitors’ perceptions of service quality, pricing, use of 
augmented reality (AR) applications, usefulness and intangible self-utility 
fulfillment [12]–[16]. Similarly, a trip to Al Masjid Al Haram is a very fulfilling 
and complex experience to explain at the same time. Undertaking such a trip 
with religious and spiritual motivation makes it even more complex to assess 
the resultant satisfaction from the visit.      
 
2.2 Wayfinding Signage 

Wayfinding is a procedure that we go through in our daily life. This 
procedure can be as easy as shifting from one room to another or as difficult 
as trying to evacuate a building on fire. In either case, difficulties in 
wayfinding may aggravate the situation such as lack of time, decreased 
safety, stress, or discomfort [17]. To reduce those wayfinding troubles that 
visitors may face, it is critical to recognize how visitors observe elements 
inside a building.  

With the emergence of huge constructions that are above the 
dimensions of human perception, the need for wayfinding designs and useful 
signs have significantly increased. Information may be received from various 
wayfinding support tools such as information booths, signs, and maps, as well 
as from the architectural and spatial traits of a building [18]. The most 
common means by which people navigate unfamiliar areas being Static 
Signage [19]. The static signage in Makkah and Haram also face the issue of 
having to support a large number of different languages, resulting in 
increased complexity[20]. It is noticed that pilgrims in Haram always seek 
help because of this unfamiliar environment and not so useful signs for them 
[21].  

Further,  wayfinding signs in Haram appear to be not sufficient in 
number, not clear, not attractive to visitors, not colored/designed based on 
zones, and not followed by Haram’s visitors [4], [22]. According to the same 
studies, the design of these signs should attract the attention of visitors to 
interact naturally with the environment and its sanctity and help the visitors 
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to find their way accordingly. It is also suggested that those signs should be 
categorized in zones and those zones should be directing visitors from one 
zone to another alongside following the international conventional way of 
designing such signs, zones, categories.  

Although it is universally stated that placing wayfinding signs is an 
acceptable attempt to prevent people from getting misplaced, it does not 
always guarantee the desired end result. Visitors can frequently be as lost 
with the wayfinding signs as they are without them. Typical visitors make 
fewer incorrect turns in settings with signage than in the ones without [23]–
[25].  

Research results recommend that graphic and textual signage may be 
applied to optimize unique factors of wayfinding. As buildings get larger and 
more complicated, it turns out to be more difficult to offer simple wayfinding 
signs and cues if the placed signs and cues ignore the approaches people use 
and understand the configuration of their surroundings [17].  

There is also the effect of other Spatial variables, such as the type of 
static signage, the distance between different signs, and the overall building 
structure. These variables have a direct effect on a person's ability to find his 
way within that structure [24], [26]. In complex surroundings, people find 
their way by trying to understand what the environment is like and how it is 
structured. Spatial hints must be found in order to form a mental map of the 
area. Spatial structures are among the fundamental building blocks of 
cognitive visualization. Such space structures can be identified by people only 
if these are distinct, i.e., separated from surrounding areas [19].  

Distinguishability may be accomplished by the shape and volume of 
the building, by using finishes, lighting and colors and graphs, which identify 
architectural and decorative elements [19].  

Moreover, the idea of legibility [27] has had a major impact on 
architectural planning. Although the architecture itself can include the 
information to provide wayfinding hints, the spatial design of a structure can 
provide some areas more suitable for extracting and interpreting 
information. This capability is known as legibility. The legibility factor is high 
for a place that makes it easier to obtain and understand environmental 
information. Added or removed architecture, such as signage, can manipulate 
a place's legibility.  

Even the graphics of signage systems- lettering selection; the contrast 
produced by the elements of black, white, and color, scale, location and 
lighting- aid in understanding and, therefore in the understanding of space 
[18]. 

 
2.3 Augmented reality and large buildings 

Augmented reality (AR) is a technique that overlays some form of 
spatially registered augmentation onto the physical world. The user can see 
in real-time the world around him/her, with virtual objects in it. These 
virtual objects are embedded in the user's world with the help of additional 
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features in smart devices. Today the necessary hardware for AR is mostly 
packaged into one device, such as a high-resolution camera, HD display, GPS, 
motion sensor, compass and accelerometer. This technology has changed the 
way people can experience a place of destination by increasing the awareness 
of one’s immediate unknown surroundings [28] and by providing a large 
amount of easily digestible information to the user [29] all of which cannot 
possibly be obtained by using only our five senses. Such technologies not only 
reduce the mental effort required to navigate and discover unknown 
environments but also provide travelers with complimentary multimedia 
information about their surroundings. 

AR interaction techniques can be further classified into two types [30]. 
First is the device-centric interactions in which the user interacts with the 
device and its movement and touches the screen. Second is the natural 
gesture interactions as in the marker, hand, face, or voice gestures 
recognition. Based on the potential that AR offers, many large corporations 
like Google, IBM, Sony and HP are working with many universities to develop 
it further. Augmented Reality is suitable for applications in almost every 
subject, especially physics, chemistry, biology, mathematics, history, 
astronomy, medicine, flight training, project management, and even tourism 
[31]–[35]. Hence the use of AR can be beneficial in the settings of religious 
tourism, including pilgrims' visits to Haram. Just like finding points of 
interest (POI), navigation and receiving information about POIs are the most 
widely used features in mobile tourism applications [25], [36].  

Using AR technologies in wayfinding and navigation applications is 
not a silver bullet in itself [37]. Despite the fact that the potential of AR has 
been proven in many previous studies, the effective and usable AR 
applications are still in their early stages [38]. There are issues related to 
designing AR applications and adapting this technology in mobile 
applications. One important issue is AR tracking, which fundamentally affects 
how users interact with the application. We refer to AR tracking as the 
method of identifying a user’s location and orientation to properly align 
virtual objects to the real world environment on his smart device. The 
accuracy of AR applications is critically dependent on the process of locating 
a user in his/ her environment. The large scale adoption of such technologies 
by people [39] is another important issue, as some people still use traditional 
forms of information (i.e., traditional wayfinding signs and land/building 
marks) to navigate, perhaps due to personal preference for such signs or 
because of their technophobia  . 

The literature is short in topics addressing the opportunities of AR in 
navigating/ wayfinding inside large buildings (i.e., such as Al Masjid Al 
Haram) to increase visitors’ satisfaction and to make their visit to the 
destination as pleasant as possible. Also, there is a need to assess and develop 
solutions as of when the technology can’t help (i.e., dead mobile phone 
battery, no Internet, no mobile application). To fill the gap, this study could 
be valuable to potential readers. So the objective of this study is to find out 
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the effectiveness and application opportunities of AR and non-technology 
based solutions to facilitate the navigation experience for Haram’s visitors 
and consequently increase their satisfaction. 
 
3. ORIGINALITY 

There have been many attempts to use visitors’ satisfaction 
measurements to enhance tourist services provided by both the public and 
private sectors [9], [10]. In addition, discussions about the challenges 
associated with wayfinding signs in large buildings in general [19] and 
specifically in Al Masjid Al Haram [4], [22] and the benefits of using 
augmented reality to enhance visitor experience [25], [40] have already been 
addressed in the literature. However, no attempts have been made to 
introduce a combination of augmented reality and wayfinding concepts in 
large buildings, especially in Al Masjid Al Haram of Makkah Al-Mukarramah, 
to gauge visitors’ experiences from the perspective of assessing visitors’ 
satisfaction. Thus, this paper aims to assess Haram’s visitors satisfaction 
about the current traditional signage system and then propose two solutions 
to be used when the technology is supported (the use of augmented reality to 
help Haram visitors navigating inside Haram) and when the technology is not 
supported (in cases when mobile phone battery is dead, no Internet 
connection, no mobile application available, lack of technological 
awareness/skills... etc).   

 
4. SYSTEM DESIGN 

The research model adopts the well-known customer satisfaction 
model (CSM) originally developed by Fornell et al.  [41] which consists of 15 
survey questions to operationalize six constructs. The model causally links 
the overall customer satisfaction to its preceding constructs, namely 
perceived quality, customer expectations and perceived value. Customer 
satisfaction construct also has two proceeding constructs which are customer 
loyalty and customer complaints, to assure system sustainability by 
accommodating customer voice for further business development. While all 
the relationships are positively correlated, the link between the overall 
customer satisfaction construct and customer complaints/challenges is 
negatively correlated. CSM was gradually recognized by governments and 
companies worldwide as a good instrument to measure the responses of a 
vast amount of people regarding products or service quality. Each country 
and company modified the original version of the CSM to fulfill their specific 
requirements and the uniqueness of the measured product or service. 

Based on the same model and a step further in the same direction, a 
new signage system is also hereby proposed to further improve the 
wayfinding ability of Haram wayfinding signage. This system relies on colors 
and numbers to let the visitor know his current location with high accuracy. 
Used in conjunction with an AR-technology-based mobile phone app, this 
system can provide offline navigation to Hajis. As a first step, it is proposed 
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that the pillars of Haram area be used for installing readable signs for an 
average person, which will help him identify his position inside Haram from 
where he can take the shortest possible route to his desired destination. To 
accomplish this, the pillars will be marked with a colored band/ band(s) and 
numbers. The colors will signify distance from Kaaba and numbers will 
denote the direction. This will also be helpful for Hajis regardless of the 
language they speak, see Figure 1 for illustrations. 
 

 

 
Figure 1. Top and lateral view of deployment pattern 

 
The following aspects must be taken into consideration when 

deploying these proposed marking: 
Numbers:  The top of pillars will bear a colored band, followed by a 
number written on all sides. The number will be in Arabic Numerals 
(1,2,3,4,….) and if needed Eastern Arabic numerals can also be used (٣،٢،١)، .  

The colored band and the number should be large enough to be visible 
from a distance of about 50-70 meters, so a person can find out which way 
the numbers are increasing or decreasing.  Pillars in one direction will 
have the same numbers all the way from Kaabah to the entrance gate of 
Haram. 

Colors: Colors will be a set of basic colors, with no ambiguity among 
them, like Black, White, Green, Red, Orange, Gold, Purple, Blue, Brown, 
Yellow, and any other (preferably a set of 10 colors). The base color of the 
pillar wall will be a decisive factor in choosing the colors.  

Level Indicators: As Haram currently has four levels, arrows (or any 
other appropriate symbol) can be used to indicate level or floor. Basement , 
Ground Floor , First Floor , and Second Floor   
The benefits of the proposed solution can be viewed as reducing unnecessary 
foot-traffic in and around Haram area making it a safer place to visit and 
worship. This will reduce the number of lost and upset Hajis, making it a 
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pleasant Hajj and Umrah experience and a better planned and navigable Hajj  
and Umrah experience for Hajis. 

Then, this solution can be further improved with a mobile phone AR 
app on the same concept as Google-Lens. This app can make use of a Phone's 
Camera, GPS, Accelerometer and Compass coupled with Google-Maps. The 
app could work in an offline mode, thereby not needing internet access which 
many hajis can not afford. When a Haji will open the app and point his phone 
towards the static signage (mentioned above), the app will identify the sign 
and from there it can provide navigation assistance to any desired location, 
say, Haji’s hotel, other places of worship, closest exit, etc. See Figure 2 for App 
demonstration. 

Figure 2. Proposed Static Signage with Mobile Phone 

 
4.1 Augmented Reality (AR) App 

The remaining of this section will introduce the research constructs as 
they relate to the research objective to assess Haram's visitors satisfaction 
for the current signage system based on [41] model. The research hypotheses 
will follow each completed set of constructs. 
 
4.2 Visitors Expectations (VE) 

This construct is developed to measure Haram's visitors prediction 
about the usefulness of Haram's wayfinding signage. This is to capture 
visitors' prior experience by developing their learning process to expect a 
future level of performance for a service they will receive, in this case the 
expected visitor performance in Haram while guided by Haram's wayfinding 
signs. It is expected that these expectations are cognitive anchors positively 
correlated with the following perceived performance, perceived quality and 
visitor satisfaction constructs about Haram wayfinding signs. 
 
4.3 Perceived Performance (PP) 

The perceived performance meant to assess Haram visitors 
performance while using Haram's wayfinding signs to navigate within 
Haram, to tell others to navigate to their current place, or to simply exit the 
Haram. The basic prediction is that as perceived visitors performance while 
guided by Haram's wayfinding signs increases, satisfaction as well as 
perceived quality increases. While perceived performance captures more 
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recent experience about wayfinding signs, visitors expectations capture a 
visitor's prior expectations about the wayfinding signs derived from past 
experience or based on the word-of-mouth information shared by other 
visitors. 
H1: There is a positive correlation between VE and PP among Haram 
visitors regarding wayfinding signs.   
 
4.4 Perceived Quality (PQ) 

This construct assesses Haram wayfinding signs' perceived quality 
and benefits by visitors. It addresses issues about wayfinding signs 
characteristics, intended uses and whether following these signs actually 
helped in finding people and reach places inside haram quickly. It is expected 
that this construct is positively correlated with visitors satisfaction construct.  
H2: There is a positive correlation between VE and PQ among Haram 
visitors regarding wayfinding signs.   
H3: There is a positive correlation between PP and PQ among Haram 
visitors regarding wayfinding signs.   
 
4.4 Visitors Satisfaction (VS) 

Visitors satisfaction is the expected result of the visitors expectations, 
perceived performance and quality [42] of Haram wayfinding signs. Visitor 
satisfaction is a useful target that can be used by decision-makers to improve 
services in the future after considering visitors concerns and challenges [43]. 
The more the visitor's requirements and comments are addressed the more 
he/she is willing to return in the future (i.e., future behavior intention). 
Further, the more satisfied the visitors the fewer complaints are generated. 
H4: There is a positive correlation between PP and VS among Haram 
visitors regarding wayfinding signs. 
H5: There is a positive correlation between VE and VS among Haram 
visitors regarding wayfinding signs. 
H6: There is a positive correlation between PQ and VS among Haram 
visitors regarding wayfinding signs. 
 
4.5 Visitors Signing Challenges (VSC) 

Challenges are negative things about wayfinding signs that made 
Haram's visitors to be dissatisfied. It is argued that, in general, tourists' 
overall satisfaction is significantly conditional upon the destination's positive 
and negative aspects and are important in evaluating the overall visit 
experiences [44]. While this construct is negatively correlated with the 
visitors satisfaction construct, it positively impacts the visitors' future 
intention to return back. Accordingly, an increase in visitors satisfaction 
should decrease the field challenges and complaints . 
H7: There is a negative correlation between VS and VSC among Haram 
visitors regarding wayfinding signs. 
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4.6 Future Behaviour Intention (FBI) 
Visitor’s behavior intention is the behavior of Haram visitors caused 

future reuse and promotion to use wayfinding signs to others. This construct 
is the ultimate dependent variable of the research model (i.e., satisfied 
visitors about wayfinding signs will use and share positive recommendations 
about his/her experience with the wayfinding signs). That is, satisfied 
visitors with wayfinding signs will actually use the wayfinding signs in the 
future and also promote their use to friends, relatives or other potential 
visitors by acting as free word of mouth advertising agents . 
H8: There is a positive correlation between VS and FBI among Haram 
visitors regarding wayfinding signs. 
H9: There is a positive correlation between VSC and FBI among Haram 
visitors regarding wayfinding signs. 
 
4.7 Proposed Signing Challenges (PSC) 

This construct is similar to VSC yet it will measure visitors challenges 
if the proposed signing system is used. It is argued that visitors will have less 
challenges if proposed solutions are implemented . 
H10: There is a negative correlation between VS and PSC among Haram 
visitors regarding wayfinding signs. 
 
4.8 New Future Behaviour Intention (NFBI) 

This construct is also similar to the FBI but after exposing the 
responders to the proposed signing system.  It is argued that visitors will be 
more satisfied to use the proposed solutions and will promote the use of 
these new proposed signing systems to friends, relatives or other potential 
visitors. It is also argued that there significant differences among the 
hypotheses associated with assessing current wayfinding signs challenges 
and intention to use them (i.e., H7, H8, and H9) against the challenges and 
intention to use after exposing the responders/visitors to the new proposed 
signing system (i.e., H10, H11, and H12). 
H11: There is a positive correlation between VS and NFBI among Haram 
visitors regarding wayfinding signs. 
H12:  There is a positive correlation between PSC and NFBI among Haram 
visitors regarding wayfinding signs. 
H13: There are significant differences between H7-9 and H10-12 to reflect 
visitors' differences in responses before and after being exposed to the 
new proposed signing systems.    
 
5. EXPERIMENT AND ANALYSIS 

Data were collected by questionnaire in the form of numbers and 
statistics in both Arabic and English languages and based on the developed 
items by[41]. Most questions were set as statements on a four-point Likert 
scale, ranging from 1 is “strongly disagreed” to 4 is “strongly agreed”. The 
Survey was delivered directly to Haram visitors using social media 
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(WhatsApp, Instagram, Telegram, Facebook, LinkedIn, Researchgate, emails, 
...etc.)  and then collected from them using google forms. The effective sample 
of delivered surveys estimated to be 2000 visitors with a response rate of 
about 30% (618 returned surveys). Wave analysis tests assess whether and 
how early responders diverge from late responders. The authors incorporate 
a wave analysis for the two groups (309 early responders and 309 late 
responders) the statistical results reveal no significant differences between 
the two samples. 

According to Cronbach's alpha test, all values were greater than 0.78. 
Furthermore, all constructs have an average variance explained (AVE) 
greater than 70% and all item loadings were at least 0.6– a high level of 
reliability across the model items. All corrected item-total correlation (CITC) 
values were above 0.4 – a high level of validity of the theoretical constructs 
explained by the scale items. After conducting SEM analysis, not all paths 
were found to be significant, see Figure 3 and Table 1. The GOF analysis was 
also conducted and revealed chi2 (485.95), DF (129), p-value < 0.05, normal 
chi-square (3.77), the model CFI (0.92), and RMSEA (0.07). Based on the 
reported results, the study concluded that the model showed a good overall 
fit.  

 

 
Figure 3. Haram's wayfinding signage visitors satisfaction research model with path 

coefficients. 

 
The study conducted on Haram’s visitors to test their satisfaction levels 

on the current signage system and the proposed ones. The literature 
identified that visitors satisfaction is the key to guarantee visitors return and 
to further develop the services associated with their visiting experience. One 
of the major challenges that visitors may face is large and complex buildings 
in which navigation would be an issue of concern. Further, the literature 
shows that enhanced wayfinding signs and AR may provide solutions for an 
easier navigation experience for visitors. However, there is a shortage in the 
literature in addressing challenges that Hajis face during their navigation 
inside Haram and whether an improvement in the wayfinding signs and the 
adoption of AR would enhance the level of visitor satisfaction and 
consequently improving the services provided to Haram’s Visitors. 
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Table 1. Results of Path Coefficient Analyses and Hypotheses Testing 

 
 

 
The current study reveals all the paths originally theorized were 

accepted except the ones linking VE with PQ and VS as they were not 
statistically significant (i.e., H2 and H5). The relationships between VE and 
both PQ and VS still is significant indirectly through PP and PQ  (i.e., H1, H3, 
and H4) and thus mediating the direct relationships (i.e., H2 and H5). The 
model also shows that there are significant improvements in visitors 
experiences when implementing the proposed solutions with a reduction in 
complaints from 10% with the current signage system to 46% reduction in 
challenges with the proposed solutions. Also, there are significant 
improvements in the visitors future intention to return back from 68% to 
93% after comparing visitors responses on the current signage and proposed 
solutions, confirming H13, see Figure 4. These results are favoring the 
suggested solutions of using more effective signage in the standalone mode 
and the AR in the technology-based mode over the currently used signage 
system. Indeed, Haram visitors are just like any other traveler today, they use 
modern information software without even noticing that including the use of 
AR and navigation applications to better understand the surrounding 
environment.  

As such, using handheld devices with embedded AR and navigation 
systems, visitors can see virtual objects from Haram on top of the real world 
view of Haram on the screen and consequently understand where they are 
located and may share their location with others. Such a combination of AR 
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with navigation technology would be very beneficial for visitors while 
exploring unfamiliar places or during their holidays [45]. Also, the use of 
more efficient signage like the one we are proposing may help in situations of 
mobile phone’s dead battery, Internet connection loss, or no mobile 
application available or in the case of hajis with limited technological skills. 

 

 
Figure 4. Representation of the increase in satisfaction levels before and after the 

implementation of the new signing systems. 

 
6. CONCLUSION 

From a theoretical perspective, this research generally confirms the 
Customer Satisfaction Model developed by Fornell  et al. [41]. This research 
also contributes to the literature requesting further investigation into the 
importance of assessing visitors satisfaction to enhance their experience and 
the development of the services for those visitors. The study also contributes 
to the literature of wayfinding and AR and how such technology can help in 
enhancing the wayfinding process and, consequently, the increase in visitors 
level of satisfaction  . 

There are a couple of basic lessons learned as a result of this research 
study. First, Any study of wayfinding in complex buildings and crowded 
places is naturally complicated and the exact results are difficult to measure. 
Second, considering a large number of demographic factors ( Gender, Age, 
Ethnicity, Education, Experience..etc) influencing the wayfinding experience, 
a much larger sample population is required to make an accurate assessment 
of the effect of existing wayfinding signs for the hajis in Masjid Al-Haram.  

Keeping these facts open, the results show that hajis face challenges in 
specifying their own location and navigating within the masjid, pointing to 
scope for improvement in the wayfinding system. The study also reveals that 
having a better wayfinding system will ensure a smooth and steady flow 
inside Haram and thereby improve the satisfaction of hajis to a great extent 
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so as to make their spiritual experience a memorable one and to motivate 
them to undertake more visits in the future. 

This research is proposing a solution that could address the points 
mentioned above. Considering the great diversity of people visiting the 
masjid al-haram, usage of universal language such as color & numbers as 
wayfinding signs and making them available in most of the places will go a 
long way in addressing the current wayfinding challenges for hajis in Masjid 
Al-Haram. The best part of this solution is that it can be used by anyone 
without any language/educational/cultural/technology barrier which is an 
ideal solution considering the great diversity of people visiting Masjid Al-
Haram. Moreover, this solution can complement the technology solutions as 
well by acting as an input or landmark for the mobile navigation apps using 
AR technology. In this way, the proposed solution can complete the 
wayfinding puzzle by being handy in all situations, whether hajis prefer to 
use technology or not. 

In spite of these contributions, however, this research has some 
limitations. First, the data was collected using electronic social media and 
electronic surveys. This would be biased to responders with technology skills 
and may limit the generalizability of the findings. Thus, it is suggested that 
researchers should target Haram visitors by paper-and-pencil surveys and 
via interviews for further comparisons as well as assuring validity and 
reliability. Second, this work is based on single informant responses, so bias 
in terms of common variance could be significant. Future researchers are 
advised to split the scale into two scales, of which one represents Haram 
visitors and the other represents Visitors' agents. This will help in reducing 
common variance bias as well as increasing our understanding of visitors and 
agent experience with wayfinding signs. Further, it would be advisable to 
conduct this study again as a longitudinal study in order to confirm if the 
results derived from this research model can be extrapolated to other 
contexts. The future direction may continue in multi-group analysis for these 
visitors based on gender, age group, and nationality to assess differences and 
their impacts. 
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