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Abstract - Investigating and studying the individual moral values is an important issue in order to determine the cultural 
behavior and understanding societies, their progress and development. In this paper, we present the result of data collected in 
different areas in Saudi Arabia. The paper shows the engineering aspect of a tool that we designed particularly for the 
purpose of data collection using GPS. The actual implementation of the tool went through different software engineering 
stages including analysis and design till the implementation of the system. The tool was built to work as a smartphone 
application and it was distributed among more than 150 users in Saudi Arabia. The objective was to monitor cultural 
behavior and study 6 specific moral values. These values are: 1. honesty, 2. respect traffic systems without having cameras 
installed 3. market rights 4. prayers 5. providing food as charity, and 6. honoring parents. The experiment went extremely 
well, and the result opened a new horizon in the field of GPS data collection in relation to behavior. Once the data was 
collected, the tool was also able to visualize the result, helping anyone to understand the distribution of those 6 individual 
moral values on the map. The result was projected on the map in a self-explanatory colored map. 
 
Index Terms - Moral values, GPS measurement, Data collection, Data visualization, Smartphone apps, individual behavior, 
cultural behavior.  
 
I. INTRODUCTION 
 
In order to understand the cultural behavior in a 
society, we need to study the behavior of individuals 
and groups. Understanding the former helps the 
governments and decision makers to take actions 
based on facts and real and precise data. This paper 
presents the result of a research project that focuses 
on collecting data related to the cultural behaviors 
and moral values using GPS technology to associate 
the collected samples with their geographical 
locations. The project aims to build, test and evaluate 
the performance of a tool. This tool must measure the 
individual behavior in a society and project them on 
the world map. Thus, the cultural behavior can be 
clearly observed. The tool must utilize the GPS 
functionality of smartphones. The tool will be an app 
that can be used on both Android and iOS devices. 
Anyone may use the app if is interested to participate 
in the experiment. The result of collected data will be 
shown as a visualized result, and can be read easily. 
This new device is called GPS-Data Collection 
Device (GPS-DCD). 
 
II. LITERATURE REVIEW 
 
In his paper (Vauclair, 2009) measured the cultural 
values at the individual level and emphasized on the 
tangible contributions of individuals' behavior on 
cultural values. The author based his assumption on 
(Early, 2006) who related the concept of values to 
culture. (Bond et. al, 2004) and (Hofstede, 1980) 
considered the values as the building blocks of the 
society culture. In order to manage cultural values, 
we must monitor individual values (Smith; Schwartz, 
1997), (Rokeach, 1973), (Schwartz and Bilsky, 1987 

and 1990). Therefore, if we can measure the 
individual values, we can determine the cultural 
behavior. This is the reason that this paper shows how 
we measure the individuals' behavior. GPS is being 
used in smartphones for a long time, and it became 
very popular. People use GPS in smartphones in an 
enormous number of applications including maps, 
navigation, locating destinations, and others. GPS 
was already used in prior experiments for data 
collection and this was clearly shown in literature. 
(Whipple et. al, 2009) shows an example of using 
GPS in a public safety application. (Lara et al., 2013) 
studied the behavior of people who are driving from 
the same departure points to the same destination 
points, and selecting different routes. The study was 
investigating whether the selections of a particular 
route was due to some psychological impact or not. 
The authors use GPS for data collection along with 
156 copies of the survey. This technique is called 
person-based GPS. (Murakami and Wagner, 1999) 
and (Wolf et. al, 2001) used the same person-based 
GPS technique prior to (Lara et al., 2013). (Bricka, et. 
al, 2009) tested and reported a high accuracy of the 
person-based GPS system. Many articles such as 
(Auld et. al, 2009) and scientific report such as the 
USA GPS report support the claim of (Bricka, et. al, 
2009). The USA GPS report added that the GPS data 
collection has an advantage of high quality data at a 
low data collection cost. Those reports and literature 
encouraged scientists and researchers to use GPS for 
data collection. (Gibson and McKenzie, 2007) and 
(Yuanhang Hu et. al, 2015) used the GPS along with 
human behavior in their research, the authors showed 
that they investigated the possibility of designing a 
system to select specific products based on the data 
collected using the GPS. There are many papers, 
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projects and studies that rely on GPS in their 
investigations.  
 
III. METHODOLOGY 
 
The project aims to design and build a smartphone 
app. The purpose of the app is to work as a tool for 
data collection and to measure the individuals' moral 
values. The tool can be used by anyone who has a 
smartphone that works with the iOS or Android 
operating system. The experiment setup was based on 
the hypothesis that some of the moral values in 
society may contribute to the cultural behavior. In 
order to collect the individual behavior, we need to 
use this tool. Therefore, we want to design a mobile 
information system that accomplishes the collection 
of moral values in society. Individual behavior might 
be good or bad, positive or negative. In the current 
study we are proposing a system that may log those 
values anonymously in the database.The experiment 
aims to use the smartphone app that we designed 
particularly for this project. The app works as a 
platform for the data collection. The app can be 
distributed in the society, people can use it anywhere 
in the world. The overview of the result, as it may 
appear in the app after the data is collected, is shown 
in Fig. 1.  
Figure 2 shows the options the user can select. One of 
the options is my location, where any user can see all 
the locations. The admin can only see the second 
option, and choose to add items.  
In this experiment we added the following items: 
1. Honesty.  
2. Respect traffic systems without camera.  
3. Market rights.  
4. Prayers. 
5. Providing food as charity. 
6. Honoring parents 

 
Fig 1: The overview of the Application 

 
Fig.2. Application Side bar 

The user can choose any item from the list shown in 
Figure (3), the selected item will be added to the 
database along with the user ID and the GPS location. 
The user can view his data along with all other users 
on the map as shown in Figure (4). 

 
 

 
Fig 3. The items' list 

Figure (4) shows the distribution of the moral values 
throughout the world. Most of the values are in Saudi 
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Arabia because the study was focused on Saudi 
Arabia. In this experiment we asked 15 people to 
distribute the app randomly among 10 users each. So 
the expected total number of users is 150. We also 
asked the assistants to ask each user to do 10 entries 
at least. So the total entries must be 1500.  

 
Fig 4. The data on the map 

 
RESULTS 
 
Figure (4) shows the six moral values under study 
and the distribution in Saudi Arabia. In this Figure, 
we can see each item location based on its color. 
Figure (5) shows the amount of data we have 
collected in the experiment. It shows that 161 users 
used the app to add 398 locations for item # 1. For the 
second item "Providing food as charity" 150 users did 
the data entry for 365 locations for this item. As we 
can see in Figure (5) honesty was the item that has 
the maximum entries.  

 
Fig 5. Data per item 

Figure (6) is a closer look with a focus on Saudi map 
and we can see the distribution is in the west coast 

and the Riyadh area. Figure (7) shows a closer look in 
the west coast showing that most of the reading and 
data entries were in Jeddah, Makkah and Albaha 
areas. Figure (8) shows the result related to Jeddah 
and Makkah area. Figure (9) shows the distribution of 
the moral values in the Riyadh area. Figure (10) is 
also for the Riyadh area but with a zoom out, so the 
view in Figure (10) included Alqasim as well. Figure 
(11) shows the moral values distribution in Almadina 
area. Here we can see more entries about honesty.  

 
Fig 6. The data on the map for the country 

 

 
Fig 7. The data on the map for the west coast 
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Fig 8. The data on the map for the Jeddah and 

Makkah areas 

 
Fig 9. The data on the map for the Riyadh area 

 
Fig 10. The data on the map for the Riyadh and Qasim 

areas 
 

 
Fig 11. The data on the map for the Almdina area 
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CONCLUSIONS 
 
The paper shows a new technology used in data 
collection using GPS and smartphones. In this paper, 
we tested the device in collecting data related to 
moral values. This device can be utilized to do all the 
possible data collection, and it can be of a great 
contribution to the scientific society in the data 
collection field. According to this preliminary study, 
we showed the effectiveness of the tool, as well as the 
visualization of the collected data. The app can be 
customized to be used for any organization to realize 
a customized data collection. For instance, it can be 
used by any health organization to study some 
symptoms distribution throughout a nation, or it can 
be used with a traffic system to show the distribution 
of the accidents in the country. It can also be used to 
study the distribution of special needs people and this 
may contribute to the decision of the organization to 
build care centers for providing some special needs 
services. 
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