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 Circuit tourism allows for inclusive growth of tourism since it allows for multi-

site visits. Normally three or more tourist attractions are linked together in a 

tour of the tourist’s choosing. The main objective of this study is to develop an 

android-based application for searching tourist spots in Los Baños, Laguna, 

Philippines that is also capable of recommending succeeding places to visit 

using A* algorithm. Upon development of the application, this paper proves 

that A* algorithm can be used to recommend another tourist spot by analyzing 

the distance of the tourist spots near the user, and the most convenient routes 

through which they can be reached. Based on backward and forward 

compatibility testing, the application is operating system friendly, since it can 

be used in lower versions of android. Further, it is shown in the users’ 

evaluation that the application is acceptable to the locals of Los Baños, Laguna, 

Philippines. The application also contributes to advertising other tourist spots in 

the said municipality, specially those who were not so popular to the tourists. 
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1. INTRODUCTION  

The tourism industry significantly contributes to the economic growth of a country and is a vital source of 

large-scale employment and a contributor of a large chunk of a country’s gross domestic product (GDP) and gross 

national product (GNP) [1], [2]. Tourism is also recognized as an epitome of social mobility due to its culture 

interaction from different parts of the world [3]. In the Philippines, the tourism industry continuously contributes to 

economic growth and is a powerful equity engine of the country [4]. It is a potent economic driver, accounting for 

1 in every 10 jobs in the local and international employment arenas. It also translates to 11-12% of the country’s 

GDP and GNP over the last years and has continued to bolster some of the nation’s provinces’ rapid economic 

growth. The most substantial assets of Philippine tourism are its rich and diverse indigenous cultural heritage, its 

natural resources and environment. However, many factors contribute to the decline of foreign tourist arrivals 

which includes the peace and order situation and economic crises of the country, ultimately leading to the decrease 

in tourist arrivals [5].  

COVID-19 has affected the economic growth of countries around the world. In the January-March 

2020 report of world tourism organization (UNWTO), tourism industry is the most affected of the 

unprecedented global health among various economic sectors. The UNWTO stressed that due to this 

problem, a hundred to one-twenty million direct tourism jobs are at risk because of the decline in tourist 

arrivals and border closure [6]. The closure of borders and the implementation of enhanced community 
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quarantine in the Philippines, resulted to major loss of gross value added of 77.5 to 156.9 billion pesos or 

0.8%. Similarly, the sudden shutdown of many tourism business reduced 33,800 to 56,600 employment in the 

country [7]. Currently, there are parts of the Philippines that are already open for its local and neighboring 

provinces. Tourism circuit is the concept of travelling in three or more different major tourist destination that 

are not separated by long distances [8]. Tourism circuit is promoted in the tourism industry to ensure that all 

the destinations spread across the region are harnessed with quality, consistency and integrity [9], [10]. 

Hence, tourism circuit focuses in creating jobs for the locals and ensures environmental, socio cultural and 

economic outcomes for sustainability [3], [11]. The circuit approach shows an impressive result and strategic 

in the tourism industry. It forges a strong partnership between the government and the private sector to 

further enhance the tourism in the region [12]. Due to the widespread effects of the COVID-19 pandemic, it 

is assumed that a continuous decline of tourism arrivals is in motion. Because of this, more unconventional 

approaches in revitalizing the industry is encouraged.  

Information technology is a well-known aide in different industry including tourism industry. It is 

largely used for managing destination resources, sites and attractions, tourist statistics, identifying suitable 

location for tourist and in inventory of tourism resources [13]. Information technology affects the tourism 

sector significantly. It helps the hospitality and tourism businesses to expand their market and promote 

efficiency among their employees [14]. In particular, geographical information systems (GIS) are used in 

tourism to provide digital maps, mobile mapping and digital multimedia [15]-[17].  

Shortest path algorithm is widely used to solve the problem in path finding, specially when it is 

being applied in GIS [18], [19]. A* algorithm is well-known best-first search algorithm that is used for the 

recent years to solve the problem in GIS. It is famous for being the best shortest path finding algorithm 

because it reduces the time complexity of search and minimized the usage of physical memory and other 

resources [20], [21]. A* algorithm is powerful in computing the shortest path of a node to another node. Its 

heuristic approach makes it better than other shortest path algorithm [22]-[24]. With this, a* algorithm is a 

good choice to used in a mobile application that uses GIS. Assuming all the studies and literatures discussed, 

this paper is intended to developed an android-based application that applies the basic concept of circuit 

tourism to save the slowly declining growth of the industry. 
 

 

2. RESEARCH METHOD 

Different software and techniques are adapted and used in this paper to ensure the delivery of a 

working and significant mobile application. The study is developed adapting the linear software development 

method which is composed of three major phases namely of software development life cycle; data gathering 

and planning, design and implementation, and evaluation [25]. 
 

2.1.   Data gathering and planning 

The information on tourist spots and other leisure places in the municipality of Los Baños, Laguna 

in the Philippines were gathered from the Department of Tourism of Los Baños. This will be the data that 

will be used in the application for disseminating relevant information about the tourist spots. Further, the 

distance, grids and position of each tourist spots in Los Baños will be provided using MapBox application 

programming interface (API). Figure 1 represents the top-view of the mobile application.  

The project is developed in a mobile platform since mobile devices made a major impact in the 

world which made it the most common device for consumer [26]. It shows that the user needs to login to the 

application before searching a place to go in Los Baños. Moreover, A* algorithm is used in the application to 

find the best path in finding places. Likewise, the algorithm is used for recommending nearest tourist spots or 

leisure places to visit. A* algorithm was chosen to be the algorithm to use in this project since it shows an 

impressive result in terms of finding the best path while travelling [19]. 
 

2.2.   Design and implementation 

LakbayLB is an online mobile application for finding tourist spots and other leisure places in Los 

Baños, Laguna. Internet is required to access the application for real-time routing and recommendations [27]. 

As shown in Figure 2, it is composed of four different modules namely; suggestion, dashboard, information 

and videos module. Suggestion module contains the recommendation process of next spots for the user to 

visit. Dashboard is landing page of the application where users will login into their accounts and view the 

information and ratings of particular tourists’ spots. Information module is where the user can view 

information about Los Baños, Laguna. The videos module contains some advertisements of the municipality 

and other agencies. 

The application was developed using different technologies such as Android Studio, Java SDK, 

Android SDK, Firebase and Mapbox SDK. Android Studio is the main platform that was used to developed 

the application. Different software development kits or libraries such as Java SDK, Android SDK and 
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Mapbox SDK were used to complete the features of the application. Firebase was used for the database of the 

mobile application. This kind of database is capable of temporary storing data while the user is in offline 

mode and later sync the data once connected to the internet or online. It made the best database for this 

project since there are some tourist spots that have poor internet signal. With the help of Firebase, the 

application’s modules are expected to still work with poor connection and the tourists travel will not be 

compromised. The application was developed in android version 5.1.1 or Lollipop. Furthermore, in this 

phase, backward and forward testing was done for compatibility testing. 

 

 

 
 

Figure 1. Concept of the LakbayLB mobile application 
 

 

 
 

Figure 2. System architecture of LakbayLB 
 
 

2.3.   Evaluation 

Since there are only a few employees in the Tourism department of Los Baños, convenience 

sampling method was applied in this study for evaluating the application. The respondents were five 

information technology experts and ten employees of days of therapy los (DOT-Los) Baños. A questionnaire 

containing eight categories was developed based on the eight characteristics of ISO 25010 which intended to 

determine the quality of the application [28]. Moreover, percentage method is used in this study to interpret 

the results of the evaluation. 
 

% = 
 

 
 x 100 (1) 

 

where:  f = Frequency; N = Total Number of Respondents 
 

 (2) 
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where: 

X = Weight Mean 

TNR = Total Number of Respondents 

SA = Strongly Agree 

A = Agree 

D = Disagree 

SD = Strongly Disagree 

Table 1 shows the scale range of every rating given by the respondents in evaluating the application. 

The 4-point rating was adopted in this study to avoid the neural biased in evaluating the project. Moreover, 

3.51 to 4 will be interpreted strongly agree, 2.51 to 3.51 is agree while 1.51 to 2.50 is disagree and 1.50 

below is strongly disagree. 
 

 

Table 1. Likert scale 
Rating Scale Range Interpretation 

4 3.51 – 4.00 Strongly Agree 

3 2.51 – 3.50 Agree 

2 1.51 – 2.50 Disagree 
1 1.00 – 1.50 Strongly Disagree 

 

 

3. RESULTS AND DISCUSSION 

3.1.   LakbayLB interface 

The first thing that the user will see upon accessing the application is the Figure 3 or Login page. 

The user needs to login his her account first before searching particular place in Los  a ños. LakbayL ’s 

dashboard page contains a photo of searched tourist spots in Los Baños as shown in Figure 4. The user will 

also see the current rating of the featured spot as well as an option of giving a star to the place once visited. A 

short fact about the tourist spot is also provided in this page. Aside from information, the dashboard page also 

contains the geographical information system of the application where the route of the searched data can be 

viewed in real-time represented in Figure 5. The geographical information system of the application will not 

only show the path to follow but the approximate time of arrival as well.  

With the help of Firebase database, the application will still give recommendation to the user when a 

signal issue occurred. Figure 6 shows how the application will show the most visited and top-rated near 

tourist spots to the users. This was integrated for some of the tourist spots in the municipality of Los Baños, 

is inside the famous mountain in the Philippines called Mt. Makiling where there are some deadspot and 

signal receptions are impossible. 

 

 

 
 

Figure 3. LakbayLB login page 

 
 

Figure 4. Dashboard of the LakbayLB 
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Figure 5. Suggestion module of LakbayLB 

 
 

Figure 6. Suggestion module of LakbayLB 
 

 

3.2.   Backward and forward compatibility testing 

The application was tested in three different lower versions of an android operating system. Since 

the application was developed in android Lollipop, the backward testing will be done in android KitKat, 

Jellybean and Ice Cream Sandwich operating system. The application successfully installed in android 

Jellybean and KitKat while fails in Ice Cream Sandwich were observed, as shown in Table 2. 

For forward compatibility testing, the application was tested in Marshmallow, Nougat and Oreo. It 

was not necessary to test the application in Lollipop android version since it was developed in the said 

operating system. Furthermore, in Table 3, it is shown that the application can be installed and used in 

android operating system that is higher than Lollipop or version 5.0. 
 

 

Table 2 Results of backward compatibility testing of LakbayLB 
Android Version Process Expected Result Actual Result Remarks 

v.4.0 – 4.0.4 (Ice Cream Sandwich) Install Successfully installed Compatibility error Failed 

v.4.1 – 4.3.1 (Jellybean) Install Successfully installed Installed Success 
v.4.4 – 4.4.4 (KitKat) Install Successfully installed Installed Success 

 

 

Table 3. Results of forward compatibility testing of LakbayLB 
Android Version Process Expected Result Actual Result Remarks 

6.0 - 6.0.1 (Marshmallow) Install Successfully installed Installed Success 

v.7.0 – 7.1.2 (Nougat) Install Successfully installed Installed Success 
v.8.1 – 8.1 (Oreo) Install Successfully installed Installed Success 

 

 

3.3.   Evaluation of the game 

The user’s evaluation is divided into eight characteristics of international organization for 

standardization (ISO) 25010 namely: functional suitability, performance efficiency, compatibility, usability, 

reliability, security, maintainability and portability. With a total numerical rating of 3.52, Table 4 shows that all 

the respondents strongly agreed that LakbayLB passed the ISO 25010 and is acceptable for all kind of users. 
 

 

Table 4. Summary of result of LakbayLB user’s evaluation 
Factor Ratings Interpretation 

Functional Suitability 3.44 Agree 
Performance Efficiency 3.49 Agree 

Compatibility 3.48 Agree 

Usability 3.49 Agree 

Reliability 3.41 Agree 

Security 3.49 Agree 

Maintainability 3.46 Agree 
Portability 3.86 Strongly Agree 

Overall weighted mean 3.52 Strongly Agree 

Rating 4 3 2 1 
Strongly Agree Agree Disagree Strongly Disagree 
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4. CONCLUSION 

Tourism circuit is the concept of tourism to give fair promotion in local tourist spots that is not long 

in distance with other spots. It can be a good basis for creating strategic plans to save the declining growth of 

tourism because of the COVID-19 pandemic. A* algorithm is a famous algorithm for finding the best path. It 

is proven in this paper that A* algorithm can be used for tourist spot recommendation through distance 

analysis. Further, LakbayLB is operating system friendly for it can also be used in lower version of android. 

After the evaluation process of the application, respondents strongly agreed that the application passed the 

ISO standards in software development. 

In this paper, it is shown that Firebase database plays a crucial role in maintaining the accessibility 

of the application to its user. The database features give the application the capability to run and give 

suggestions to the tourist despite of having problem with internet connection. Usage of local cache as 

alternative storage whenever the internet connection lost makes it possible to the application to search 

another and nearest tourist spot. Based on the findings and conclusion of this study, the usage of A* 

algorithm in different software that uses path finding is recommended. Another study must be conducted in 

another geographical setting to further strengthen the findings of this paper. The application must be 

implemented by the Department of Tourism-Los Baños, to promote and strengthen its tourism industry. 

Lastly, the application can be used as alternative platform to advertised the not so popular tourist spots in the 

municipality which can saved the industry in the latter. 
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