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Abstract 
In recent years, as there has been a major change in the necessity and impor-
tance of sightseeing information, a platform to provide real-time sightseeing 
information according to the ever-changing circumstances is necessary. Ad-
ditionally, it is effective to adopt gamification to increase users’ motivation to 
continuously utilize the system in order to provide them with more informa-
tion. In the present study, in order to support users’ enjoyment in creating ef-
ficient and pleasant sightseeing plans, the system that incorporates gamifica-
tion to increase motivation was developed combining with web-geographic 
information systems (Web-GIS) and sightseeing planning and sharing sys-
tem. The system was operated over a period of 2 weeks in Chofu City, Tokyo 
Metropolis, Japan. Based on the results of a questionnaire survey for 51 users, 
though the operability of the 3 main functions incorporated with motivation 
by gamification was rated lower than those of the 2 basic functions, their 
usefulness was highly rated. Based on the results of the access log analysis, it 
was effective to design the system so that the same functions can be used re-
gardless of the type of information terminal. Additionally, it was evident that 
the continuous utilization of the system could increase the number of sightsee-
ing plans created by the users. 
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1. Introduction 

In the advanced information society of recent years, anyone can easily obtain 
necessary information, as there is an abundance of a wide variety of information 
on the internet. Additionally, with the spread of social networking services 
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(SNS) in recent times, anyone can not only receive information but also send out 
information which in turn has accelerated the overflowing of information on the 
internet. The above can also be said about sightseeing information. In order to 
efficiently obtain sightseeing information, methods that use the internet are in-
creasing in addition to the traditional way of using magazines and guidebooks. 
Blogs and review sites cannot be ignored as information sources besides SNS, 
and these are important methods to obtain sightseeing information. However, as 
there is a significant amount of information submitted on SNS, tourists must 
sort through information unrelated to tourism or their preferences by them-
selves, and that makes it difficult for them to obtain sightseeing spot information 
that suits their individual preferences. To solve such issues, a system that orga-
nizes the information provided according to each purpose is necessary. 

Further, due to the impact given by the spread of COVID-19, there has been 
a major change in the necessity and importance of sightseeing information. 
Though information mainly associated with the appeal of sightseeing spots was 
valued in the past, the importance of information on infection control measures 
and congestion situations has also increased. Therefore, a platform to provide 
real-time sightseeing information according to the ever-changing circumstances 
is necessary. 

Additionally, it is effective to adopt gamification to increase users’ motivation 
to continuously utilize the system in order to provide them with more informa-
tion. According to Basten [1] and Stieglitz et al. [2], games can help to motivate 
people in otherwise nongame scenarios and engage users in high interaction. 
According to Werbach et al. [3], good results may be easier to achieve by incor-
porating game elements and design technology into non-game contexts, as 
people are more likely to want to be involved, and experiments can be promoted 
without the fear of failure. Stieglitz et al. [2], Dreimane [4] and Kim et al. [5] 
pointed out that gamification was adopted especially into the academic fields re-
lated to education and learning. Additionally, Turan et al. [6], Van Roy et al., 
[7], Ozcinar et al. [8], Yamakawa et al. [9], Aoe et al. [10] showed the usefulness 
and significance of gamification utilized in school education. As introduced in 
Section 2, though recent studies developed sightseeing support systems incorpo-
rating gamification, there are not yet a lot of preceding studies that adopt gami-
fication in sightseeing sector. 

Based on the social and academic background shown above, the present study 
aims to design, develop, operate and evaluate a system that supports efficient 
and pleasant sightseeing planning while enjoying its process by adopting gami-
fication to improve users’ motivation. Specifically, a system that incorporates 
gamification to increase motivation combined with web-geographic information 
systems (Web-GIS) and sightseeing planning and sharing system is developed. 
Web-GIS enables the visualization of sightseeing spots on the digital map, while 
the sightseeing planning and sharing system enables users to share sightseeing 
information between other users that can be used in advance when planning 
sightseeing.  
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In the present study, the original structure is comprised in accordance with 
the aim. Specifically, Section 2 introduces the major preceding studies of recent 
years in all parts of world in the related academic fields, and demonstrates the 
originality in the present study in comparison with the others. Sections 3 and 4 
respectively designs and develops the unique system in the present study. Addi-
tionally, Sections 5 and 6 respectively operates and evaluates the developed sys-
tem. Finally, Section 7 concludes the results of the present study and mentions 
the future research subjects. 

2. Related Work 

The present study is related to other three academic fields, namely: 1) studies re-
lated to the sightseeing planning support system; 2) studies related to the infor-
mation sharing system between users; 3) studies related to the sightseeing system 
incorporating gamification. This present study is intended to introduce the ma-
jor preceding studies of recent years in all parts of world in these three fields, 
and demonstrate its originality in comparison with others. 

Regarding (1), Kurata et al. [11], Brilhante et al. [12] and Cenamor et al. [13] 
developed systems that interactively creates detailed sightseeing plans by sug-
gesting sightseeing spots and routes according to their preferences. Yamamoto 
[14] and Abe et al. [15] developed sightseeing support systems using non-verbal 
information to provide users with necessary information and navigations. Ravi 
et al. [16] and Ikizawa-Naitou et al. [17] developed sightseeing support systems 
that integrated the route recommendation systems and referred transportation 
networks. Ravi et al. [18] and Chen et al. [19] proposed frameworks of the route 
recommendation systems using location based social networks (LBSNs). 

Regarding (2), Yanagisawa et al. [20] and Nakahara et al. [21] developed in-
formation-sharing GIS that integrates Web-GIS, Wiki, and SNS to accumulate 
local knowledge in the local community. Okazaki et al. [22] and Usuda et al. [23] 
developed disaster information sharing systems for disaster response. Okuma et 
al. [24] and Murakoshi et al. [25] developed Social Media GIS to accumulate and 
utilize disaster information from normal times to disaster outbreak times. Platt 
et al. [26], Kochana et al. [27] and Chen et al. [28] proposed information sharing 
systems in healthcare sectors. 

Regarding (3), as mentioned in Section 1, Ishikawa et al. [29], kawanaka et al. 
[30], Hidaka et al. [31] and Egger et al. [32] developed sightseeing support sys-
tems incorporating gamification. In addition to these studies, Mesáro et al. [33], 
Bujari et al. [34], Panou et al. [35] and Kotsopoulos et al. [36] targeted cultural, 
historical and natural heritages, and provided users with the information con-
cerning these places and supported their excursion behaviors.  

Regarding (1), a function that enables users to share sightseeing information 
generated in the system with other users has not been developed. Additionally, 
the above preceding studies only provide sightseeing spot information saved in 
the database, and cannot create sightseeing plans that include the visits to hid-
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den gems. In the study conducted by Kurata et al. [11], though a function to 
submit the plans created using various SNS has been developed, a function to 
view information of other users on the system is not implemented, and hence 
reviews by experienced tourists as prior information cannot be obtained. Re-
garding (2), a cold start is a possibility, as the supply amount of information is 
dependent on the number of system users. Regarding (3), while a system that 
adopts gamification to improve users’ motivation has already been suggested 
and developed, a system that corresponds to the purpose of the present study has 
not been developed. 

In comparison with the preceding studies mentioned above, the first original-
ity in the present study is where the system integrates sightseeing planning and 
sharing system to Web-GIS, and that enables the visualization and sharing of 
sightseeing plans created by each user on the digital maps. The second originali-
ty is the promotion of the effective utilization of the system that supports 
sightseeing planning by users adopting gamification. 

3. System Design 
3.1. System Features 

The system is made up of Web-GIS and sightseeing planning and sharing sys-
tem. Figure 1 shows the features of each system. It is assumed that the system 
will be used on PCs and mobile information terminals. Since there is no differ-
ence in functions depending on the information terminal used, the same func-
tions can be used from both PCs and m-bile information terminals. 

When using the system for the first time, users will create an account for the 
system and register their information in the database. The purpose of the system 
is to accumulate sightseeing plans created by tourists so that users can obtain 
those information as prior information when making new sightseeing plans, and  
 

 
Figure 1. System design. 
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the system is operated as a platform that can create and share sightseeing plans. 
Additionally, gamification is incorporated in the functions of sightseeing plan 
creation and sharing, and mission achievement as introduced later in Section 
4.1. When registering new sightseeing spots, users can select those locations on 
the digital map of Web-GIS and submit its names, introductions and images. A 
sightseeing plan can be created by entering information concerning several 
sightseeing spots. Furthermore, the sightseeing plans that are individually created 
by users can be shared among all of them. 

3.2. System Usability 

1) Obtaining of prior sightseeing information 
For people who are less informed concerning sightseeing spots or lack locality, 

gathering necessary information from the significant amount of various sightseeing 
information online can be difficult. Therefore, in order to efficiently support us-
ers, the function to share and provide them with sightseeing information and the 
function to purchase and save sightseeing plans created by others using virtual 
money can be used. With the function to share created sightseeing plans, prior 
information can be more easily obtained, as popular sightseeing plans are made 
visible to many users.  

2) Obtaining of real-time information 
Users can obtain the latest information, as the registration date are added to 

the names, introductions and images of the sightseeing spots. 
3) Grasp of the locations sightseeing spots  
Users can easily grasp the location of each sightseeing spot, as they are dis-

played on the digital map of Web-GIS. Additionally, when several sightseeing 
spots are selected, the positional relationship between each spot can be grasped 
on the digital maps, and that enables users especially who lack a sense of locality 
to imagine the distance and route in detail. 

4) Continuous utilization of the system 
Gamification is incorporated, as it is necessary to promote the continuous uti-

lization of the system to provide users with more information. 

3.3. System Operation Environment 

The system is operated using the Web server, database server and the GIS server. 
The system operating environment is as shown in Figure 2. Heroku, which is a 
PaaS provided by the Salesforce company, was used for both the Web server and 
the database server. ArcGIS Online, which is provided by the Environmental 
Systems Research Institute, Inc. (ESRI), was used for the GIS server. Additional-
ly, the web application developed with the system was implemented using PHP, 
JavaScript and HTML. 

3.4. Design of Each System 
3.4.1. Sightseeing Planning and Sharing System 
In sightseeing planning and sharing system, sightseeing plans are created and  
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Figure 2. System operating environment. 

 
submitted in order to share the information as prior information before sightsee-
ing, and those plans created by other users are viewed and evaluated. Addi-
tionally, sightseeing plans are created and shared adopting gamification to ef-
fectively promote users’ involvement in the system. The design details are 
shown below.  

1) Sightseeing plan creation system  
Users who are experienced tourists can register their sightseeing records as 

past in-formation so that users with no experience can use this as a reference to 
create sightseeing plans. By selecting a sightseeing spot displayed on the digital 
map of Web-GIS, its name, introduction, image and creation date can be regis-
tered. Additionally, the title and introduction for the entire sightseeing plan can 
also be registered. The registered contents will be saved in a CSV file within the 
database server.  

2) Sightseeing plan sharing system 
Plans created by other users can be viewed as prior information when creating 

sightseeing plans. The contents of each sightseeing plan saved to the database are 
listed in the order of the date they were created. This list contains the title, in-
troduction, user ID of the creator, creation date as well as the “Details” button of 
the sightseeing plan. When users press the “Details” button, information of the 
sightseeing plan is displayed on the digital map of Web-GIS along with its loca-
tion information, and the registered information of each sightseeing spot can be 
viewed.  

3) Gamification-related system  
Various motivations of gamification are adopted to promote the voluntary 

participation of users in the system. Kurata [37] summarized the motivations by 
gamification into the following 9 items: “provision of a worldview and story”, 
“onboarding”, “score and ranking visualization”, “presenting of a mission and 
goal”, “badge and level”, “competition”, “social”, “speedrun elements” and 
“comeback elements”. Table 1 shows the relevance between functions and mo-
tivations by gamification incorporated in the system. 

3.4.2. Web-GIS 
There are various types of Web-GIS, and the appropriate type must be selected  
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Table 1. Relevance between functions and motivations by gamification incorporated in 
the system.  

Functions Motivations by gamification 

Score visualization 

Users can increase their virtual money when others purchase their 
sightseeing plans that they created. This increases the users’ motivation  
to create plans and at the same time promotes their active involvement in 
the system. 

Mission presentation 
Users are induced to create sightseeing plans through missions prepared 
related to the sightseeing planning. 

Social 
Users can evaluate sightseeing plans created by other users with the 
“like” button that is implemented on the sightseeing planning and  
sharing system. 

 
according to the purpose of use. As the system is expected to be used by a wide 
range of age groups, a system that can be used by simply connecting to the in-
ternet via a browser without having to install specific software is desirable for 
convenience. In the present study, a Web-GIS is developed adopting ArcGIS for 
JavaScript provided by the ESRI. Design details are shown below.  

1) Display of sightseeing spots saved to the database  
By displaying sightseeing spot information on the digital map of Web-GIS, 

users can easily grasp the location of each sightseeing spot. Additionally, by dis-
playing sightseeing spots by color according to their category, it is easy to con-
firm the categories and locations of sightseeing spots, when looking down at the 
digital map.  

2) Display of sightseeing plan routes  
When creating a sightseeing plan, users can visually confirm their sightseeing 

route, as the directions of the sightseeing spots in the order they were selected 
are displayed by a line on the digital map of Web-GIS. Therefore, users who may 
lack a sense of locality can also imagine the distance and route in detail.  

4. System Development 
4.1. The Frontend of the System 

In the present study, the original functions for users as described in detail below 
are implemented. The frontend of the system is made up of 2 basic functions 
(function of user registration and login, and function of my page) and 3 main 
functions (function of sightseeing plan creation, function of sightseeing plan 
sharing, and function of mission achievement). 

4.1.1. Function of User Registration and Login  
In order to utilize the system, users will transit from the page for the function of 
login to the page for the function of user registration to register with the system. 
On this page, users will register their IDs and passwords as their information. 
Once the information is submitted, users will log in with the registered informa-
tion and go to the page for the function of sightseeing plan sharing page. Figure 
3 shows the process of user registration and login. 
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Figure 3. Process of user registration and login. 

4.1.2. Function of Sightseeing Plan Creation 
After logging into the system, users can click on the menu button at the up-
per-right corner of the page to pull down the menu, and select “Create a sightsee-
ing plan” to create a sightseeing plan. By clicking on the round icon on the digi-
tal map of Web-GIS, a popup with information concerning a sightseeing spot 
will be displayed. Sightseeing plans can be created by registering the information 
displayed in the popups. Once the selecting of sightseeing spots is completed and 
the “Spot selection complete” button is pressed, users will transit to a page where 
they can enter the title and introduction of their sightseeing plan. After entering 
the necessary information and clicking on the “Plan complete” button, the 
sightseeing plan is completed. Figure 4 shows the process of sightseeing plan 
creation after pressing the “Spot selection complete” button. 

In this function, a subfunction to register new sightseeing spots is also imple-
mented. Figure 5 shows the page for the subfunction of sightseeing spot regis-
tration. A list of sightseeing spots which is saved to the database is displayed in 
the page for the function of sightseeing plan creation, and users can utilize this 
function to add new sightseeing spots and save them to the database. When  
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Figure 4. Process of sightseeing plan creation. 

 

 
Figure 5. Page for the subfunction of sightseeing spot registration. 
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“name of sightseeing spot” can be entered and a “category” can be selected. The 
category can be selected from “famous and historical site”, “park and botanical 
garden”, “public facility”, “eating and drinking establishment”, “temple and 
shrine”, “art museum and museum”, “hot spring (onsen)”, “flower-viewing (ha-
nami)”, “festival and event”, “theme park”, and “others”. 

4.1.3. Function of Sightseeing Plan Sharing  
Figure 6 shows the page for the function of sightseeing plan sharing. Users will 
transit to this page by selecting the “View sightseeing plans” in the menu. On 
this page, the “Title”, “Introduction”, “User ID”, “Creation date”, and “Number 
of the users who purchase sightseeing plan” are displayed. By clicking on the 
“Details” button and either the “Title” and “Introduction”, users will transit to 
the page where details of a sightseeing plan can be viewed. Figure 7 shows the 
page of the details of a sightseeing plan. 

On the page for the details of sightseeing plan, users can view the sightseeing 
plan on the digital map of Web-GIS. Users can give a sightseeing plan a high 
rating by clicking on the heart icon (“like” button) at the lower left of the page. 
Users can also save favorite sightseeing plans to their “My Page” using their vir-
tual money by clicking on the “Purchases” button at the lower right of this page. 
The currency unit used in the system is “Kitaro” that is the name of the main 
character in Japanese famous cartoon. When a user purchases a sightseeing plan, 
the buyer spends 100 Kitaro while the creator gains 100 Kitaro. Figure 8 shows 
the process of purchasing a sightseeing plan. 

4.1.4. Function of Mission Achievement 
Figure 9 shows the page for the function of mission achievement. Users will 
transit to this page by selecting the “Mission” from the menu. On this page, the 
mission items and their progress are displayed as a list. When a mission is achieved,  
 

 
Figure 6. Page for the function of sightseeing plan sharing. 
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Figure 7. Page for the details of a sightseeing plan. 
 

 
Figure 8. Process of purchasing sightseeing plan. 
 
the item that was shown as “Unachieved” will change to “Achieved” and the 
“Reward” button will appear. By clicking on the “Reward” button, users can in-
crease their virtual money. 

No. Description
1 Menu
2 Reload
3 Details of each sightseeing spot (Name, category and image)
4 Title, category and introduction of sightseeing plans
5 Purchases
6 Return

6

3

4

1
2

5

Page for the details 
of sightseeing plan 

Page for the function 
of my page (Total of 
virtual money)

Purchases

Return

Return

Page where users can 
view sightseeing 
plans purchased by 
them

List of 
sightseeing plans 

purchased by 
users

Title and 
introduction of 

sightseeing plan

Menu

Reload

https://doi.org/10.4236/jgis.2021.134027


Y. Koga, K. Yamamoto 
 

 

DOI: 10.4236/jgis.2021.134027 496 Journal of Geographic Information System 
 

 
Figure 9. Page for the function of mission achievement. 

4.1.5. Function of My Page 
Figure 10 shows the page of the function of my page. Users will transit to this 
page by clicking on “My Page” in the menu or their User IDs. On this page, us-
ers can view their User IDs, accumulated virtual money, purchased sightseeing 
plans, and the history of sightseeing plans created by themselves. 

4.2. The Backend of the System 
4.2.1. Process of the Registration of User Information and Login  
The registered user information is saved in a CSV file in the Heroku database. At 
this point, the password is hashed using a hash function of PHP and saved to the 
database. When logging in, the password is hashed in the same way to confirm 
that the ID and password in the database match, before the login process is 
conducted. If they do not match, an error message is displayed and users must 
enter their information again. 

4.2.2. Process of the Function of Sightseeing Plan Creating  
The process of adding and saving the information entered in the function of 
sight-seeing plan creating to the 2 CSV files is conducted at the backend. Re-
garding the 2 CSV files, one is used to save the titles and introductions of 
sightseeing plans and the central coordinates and enlargement ratio on the digi-
tal maps of Web-GIS, and the other is used to save the name, category, introduc-
tion and image of each sightseeing spot within sight-seeing plans. 

4.2.3. Process of the Function of Sightseeing Plan Sharing  
For the viewing of sightseeing plans in the function of sightseeing plan sharing, 
the process of outputting the sightseeing plans saved in the database to the page 
of this function, and the process of rating using the “like” button are performed. 
Additionally, in terms of purchasing sightseeing plans, the process of updating 
the number of purchased sightseeing plans and saving the purchased sightseeing 
plan as well as the process of de-creasing the virtual money of the buyer and in-
creasing the creator’s virtual money are performed. 

No. Description
1 Menu
2 List of mission items and users’ progress
3 Details of missions, Achieved or unachieved

2

1
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Figure 10. Page for the function of my page. 

4.2.4. Process of the Function of Mission Achievement 
In the function of mission achievement, the process of checking the mission list 
in the database and determining whether the mission has been achieved or not, 
the process of updating the mission list if a mission has been achieved, and the 
process of increasing the virtual money as a reward for completing a mission are 
performed.  

4.3. System Interface  

The interface of the system has two types: the screens of PCs and mobile infor-
mation terminals for users, and the screen of PCs for administrator. Regarding 
the screens for users, a responsive design was selected and two types of interfaces 
were prepared according to the screen size of the information terminals used. 
The interface for mobile information terminals is mostly the same as the inter-
face for PCs. On the screens for administrator, users, sightseeing spot informa-
tion, and submitted information can be managed. 

5. Operation 
5.1. Selection of the Operation Target Area  

The area around Chofu City, Tokyo Metropolis was selected as the target area 
for the system operation. The reason for this is that there are various sightseeing 
spots scattered about in different places throughout the city, and many sightsee-
ing spots can be visited on foot as the whole city is mostly flat.  

The system was assumed to be utilized by both people who are familiar with 
the operation target area and can create sightseeing plans, and people who are 
not so familiar with the area but desire to sightsee and share as well as purchase 
sightseeing plans created by other users. The former will create sightseeing records 
using the function of sightseeing plan creating, and gather new sightseeing in-
formation using the function of sightseeing plan sharing. On the other hand, the 

No. Description
1 Menu
2 Users’ IDs and total of virtual money
3 List of sightseeing plans created by users
4 Details of sightseeing plans

1

2

34
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latter will use the function of sightseeing plan sharing to share and purchase 
sightseeing plans from other experienced travelers which can reduce the burden 
of creating sightseeing plans. 

5.2. Data Gathering of Sightseeing Spots  

In order to utilize the system functions immediately after the start of the opera-
tion, the data concerning sightseeing spots must be gathered beforehand. Re-
garding the data concerning sightseeing spots for the system, information of a 
total of 87 sightseeing spots within Chofu City that were listed and evaluated in 
the tourism category of the travel review site of 4travel.jp [38], was gathered.  

5.3. Operation Results  

The system operation was conducted for a period of 2 weeks with people inside 
and outside the operation target area as subjects. The authors promoted the uti-
lization of the system through the website, Twitter, Instagram and Facebook of 
their lab. 

Table 2 shows the system users. There were a total of 51 users with many in 
their 20s. 49% were in their 20s, 18% were in their 30s, 16% were in their 60s and 
over, 10% were in their 40s, 7% were in their 50s. This shows that the system was 
utilized by a wide range of age groups. Additionally, only 27% lived in Chofu 
City, while 41% lived in Tokyo Metropolis, and 32% lived in the Tokyo Metro-
politan Area. Therefore, it can be said that over 70% of system users had no 
sense of locality concerning Chofu City and were not familiar with the sightsee-
ing spots. 

There were 17 sightseeing plans created during the operation period. Figure 4 
and Figure 8 show examples of the sightseeing plans created by users. Addition-
ally, there were 30 new sightseeing spots registered during the operation period. 
Table 3 shows the breakdown of registered sightseeing spots according to cate-
gory. Table 3 suggests that the creation of new sightseeing plans and the regis-
tration of new sightseeing spots by users can be anticipated by operating the sys-
tem for an extended period.  

6. Evaluation  

After the end of the operation, a questionnaire survey for users and an access log 
analysis were conducted to evaluate the system.  

6.1. Evaluation Based on the Questionnaire Survey  
6.1.1. Overview of the Questionnaire Survey  
According to the purpose of the present study, a questionnaire survey was con-
ducted to 1) evaluate the system utilization, 2) evaluate the operability of each 
function, and 3) evaluate the usefulness of the main functions and the overall 
system. The survey was conducted on the website 1 week after the start of the 
operation. Table 2 also shows the overview of the questionnaire survey. As in-
dicated in Table 2, all 51 users responded making the valid response rate 100%.  
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Table 2. Breakdown of system users and questionnaire survey respondents.  

Age groups of users 10 - 19 20 - 29 30 - 39 40 - 49 50 - 59 60+ Total 

Number of users (people) 0 25 9 5 4 8 51 

 
Table 3. Breakdown of the number of registered sightseeing spots according to category. 

Category Number of registered sightseeing spots 

Famous and historical site 1 

Park and botanical garden 6 

Public facility 4 

Eating and drinking establishment 11 

Temple and shrine 2 

Art museum and museum 1 

Hot spring (Onsen) 0 

Flower viewing (Hanami) 1 

Festival and event 0 

Theme park 0 

Others 4 

Total 30 

6.1.2. Evaluation of the System Utilization  
All users of the system use the internet every day. Additionally, regarding the 
methods to obtain sightseeing information (multiple answers allowed), 92% 
were smartphones, 80% were PCs, and 43% were guidebooks. Social media was 
not used as much, as the use of Twitter, Instagram and Facebook were 17%, 12% 
and 12% respectively. 4% of users used review sites. From this, while informa-
tion was gathered using printed media such as guidebooks as well as review sites, 
many users gathered sightseeing information using the internet from their PCs 
and smartphones. Additionally, it cannot be ignored that various kinds of social 
media were used as methods to gather sightseeing information. From the above, 
it was evident that the system is effective in supporting sightseeing, as sight-seeing 
information can be gathered online using PCs and mobile information termin-
als.  

6.1.3. Evaluation of the Operability of Each Function  
Figure 11 shows the evaluation results of the operability of each function. Re-
garding the operability of the function of user registration and login as the most 
basic function of the system, 84% responded with “I think so” or “I somewhat 
think so” which indicates that this function was easy to operate. 

Regarding the operability of the function of sightseeing plan creating, while 
51% responded with “I think so” or “I somewhat think so”, 27% responded with 
“I don’t think so” or “I don’t think so at all”. Accordingly, this function has a 
higher percentage of negative feedback comparing to other functions. The reason  

https://doi.org/10.4236/jgis.2021.134027


Y. Koga, K. Yamamoto 
 

 

DOI: 10.4236/jgis.2021.134027 500 Journal of Geographic Information System 
 

 
Figure 11. Evaluation results of the operability of each function. 

 
for this is that it took a bit of a while for some users to display digital maps and 
the size of the popups on the digital map was small. Therefore, it can be said that 
the digital map of Web-GIS should be further examined. As introduced in Sec-
tion 4.1.2, the subfunction of sightseeing spot registration is implemented in the 
function of sightseeing plan creation. Regarding the operability of this subfunc-
tion, 61% responded with “I think so” or “I somewhat think so”, while 9% re-
sponded with “I don’t think so” or “I don’t think so at all”. Additionally, 8% re-
sponded with “I didn’t use it”, because some users may lack a sense of locality in 
the operation target area. 

Regarding the operability of the function of sightseeing plan sharing, 74% re-
sponded with “I think so” or “I somewhat think so”. Several users who respond-
ed with “Others” commented that “it would be better if the travel time, distance 
and method of each sight-seeing plan are listed”. This suggested that there is 
room to examine the information input when creating sightseeing plans.  

Regarding the operability of the function of mission achievement, 67% re-
sponded with “I think so” or “I somewhat think so”, while 31% responded with 
“Neither”. The reasons for this are that the feedback when achieving missions 
was not sufficient and the methods to achieve each item were difficult to under-
stand. However, this function can be improved by changing the design and pro-
viding users with a detailed introduction of how to achieve the mission items.  

Regarding the operability of the function of my page as the basic function of 
the sys-tem, 76% responded with “I think so” or “I somewhat think so”, while 
20% responded with “Neither”. As the reason for this it that the history of 
sightseeing plans created by users was difficult to view, it is necessary to improve 
the design of this function. 

6.1.4. Evaluation of the Usefulness of the Main Functions and the Overall  
System  

Figure 12 shows the evaluation results of the usefulness of the 3 main functions  
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Figure 12. Evaluation results of the usefulness of the main functions and the overall system. 

 
and the overall system. As clearly shown in Figure 12, though the 3 main func-
tions were highly evaluated by users, the rate of high evaluation related to the 
function of mission achievement was slightly lower than those related to other 2 
functions. 

Regarding the usefulness of the function of sightseeing plan creating, 83% re-
sponded with “I think so” or “I somewhat think so”. Therefore, this function was 
useful in recording the sightseeing activities of users and generating past infor-
mation. Regarding the usefulness of the function of sightseeing plan sharing, 
82% responded with “I think so” or “I somewhat think so”. Therefore, it can be 
said that the sharing of sightseeing plans created by other users contributes to 
sightseeing support. Regarding the usefulness of the function of mission achieve-
ment, 76% responded with “I think so” or “I somewhat think so”. Therefore, it is 
effective in increasing the users’ motivation for sightseeing. As evident in Figure 
11, the operability of these main functions was not as high as the basic functions 
but was highly evaluated for their usefulness. Therefore, it can be anticipated 
that users can familiarize themselves with the operation of the main functions by 
the continuous utilization of the system, and that will enable them to easily use 
those functions.   

Regarding the usefulness of the overall system, 92% responded with “I think 
so” or “I somewhat think so” indicating that the system is useful in supporting 
sightseeing. Regarding the wish to continue utilizing the system, 59% responded 
with “I think so” or “I somewhat think so”, while 24% responded with “Neither” 
and 17% responded with “I don’t think so”. The reason for this may be that only 
27% of the system users lived within Chofu City.  

6.2. Evaluation Based on the Access Analysis  

An access analysis was conducted in the present study using the log data of users 
during the operation period. The present study used the Google Analytics of 
Google. The access log can be obtained by invoking the PHP program, which is 
described with analysis code created by Google Analytics, from the HTML file 
loaded on each page within the website that is subject to access analysis. 
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The total number of sessions in the system was 116. For the information ter-
minals used to access the system, 35% used PCs, 60% used smartphones and 5% 
used tablets. The reason for this is that smartphones are commonly used as a 
convenient method to obtain necessary information in recent years. Additional-
ly, though small in number, there were a few users who accessed the system from 
tablet PCs. Therefore, it was effective to design the system so that it could be 
used in the same way regardless of the type of information terminal as men-
tioned in Sections 3.1 and 4.3.  

Table 4 shows the top 9 visited pages. Based on Table 4, it is evident that the 
“Page for the function of sightseeing plan creation” and the “Page for the func-
tion of sightseeing plan sharing” have the most visits in the system. Therefore, 
the utilization of the system was in harmony with the purpose of the present 
study which was to have users create their own sightseeing plans and share them 
with other users. However, as the number of visits to the “Page for sightseeing 
plan complete” was low comparing to other pages, users transited to the “Page 
for the function of sightseeing plan creation”, and only a few of them could 
complete creating those plans. These issues may be solved by having users be-
come familiar with the function of sightseeing plan creating through the conti-
nuous utilization of the system. 

6.3. Identification of Improvement Plans 

The issues of the system identified based on the results of the questionnaire sur-
vey and access log analysis are summarized below.  

1) Web page designs  
It is desirable to implement a subfunction to change the font, color and size of 

character by users. This can improve the readability and visibility of texts, users 
in a wide range of age groups will be able to easily utilize the system. Addition-
ally, regarding the page for the function of sightseeing plan creating, it is hopeful  
 
Table 4. Number of visits per page (Top 9). 

Rank Page name 
Number of  

visits by page 
Percentage (%) 

1 Page for the function of sightseeing plan creation 710 35.1 

2 Page for the function of sightseeing plan sharing 431 24.2 

3 Login page 283 14.0 

4 Page for the subfunction of sightseeing spot registration 188 9.3 

5 
Page for the function of my page (A list of purchased 
sightseeing plans) 

115 5.7 

6 Page for the function of mission achievement 90 3.4 

7 Page for the function of my page 88 3.3 

8 Page for the function of user registration and login 82 3.3 

9 Page for the details of sightseeing plan 37 1.7 
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to display the popup when entering each information on the entire page. This 
can also improve the readability and visibility of texts, and raise the operability 
of users. Regarding the page for the function of sightseeing plan sharing, it is al-
so hopeful to display the image of each sightseeing spot, and that will enable us-
ers to easily picture the sightseeing plans.  

2) Function of sightseeing plan creating and sharing  
Regarding this function, it is desirable to increase entry items, and implement 

a sub-function to automatically obtain users’ actual sightseeing routes by means 
of global positioning system (GPS) installed into their mobile information ter-
minals. These will save users the trouble when creating sightseeing plans, and 
they can efficiently create sightseeing plans and enhance sightseeing information 
based on their actual experiences. 

3) Effective introduction of increasing motivation by gamification  
As mentioned in Section 3.4.1, 3 motivations by gamification were adopted. 

These are incorporated in the 3 main functions which should be modified for the 
improvement in operability. Additionally, by incorporating motivations by ga-
mification including the “provision of a worldview and story” and “onboarding” 
introduced in Section 3.4.1, more high-quality sightseeing plan can be gathered 
and accumulated, and that will enable the system to effectively support the 
sightseeing of users. The continuous utilization of the system can be promoted 
to users by effectively adopting motivations by gamification. 

7. Conclusions  

The present study consisted of the design and development of the system (Sec-
tions 3 and 4), followed by its operation (Section 5), evaluation and identifica-
tion of improvement plans (Section 6), which can be summarized into the fol-
lowing 3 points.   

1) In the present study, in order to support users’ enjoyment in creating effi-
cient and pleasant sightseeing plans, the system that incorporates gamification to in-
crease their motivation was developed combining with Web-GIS and sightseeing 
planning and sharing system. Regarding the usefulness of the system, there are 4 
points related to obtaining prior sightseeing information and real-time informa-
tion as well as grasp of the locations sightseeing spots and continuous utilization 
of the system. 

2) The operation target area of the system was Chofu City, Tokyo Metropolis. 
The system was operated over a 2-week period with people inside and outside 
Chofu City. The total number of system users was 51 with many in their 20s, and 
only 27% lived within Chofu City. There were 17 sightseeing plans created and 
30 new sightseeing spots registered by the users during the operation period. 
Therefore, by operating the system for an extended period, it can be anticipated 
that there will be an increase in the creation of new sightseeing plans and the 
registration of new sightseeing spots. 

3) A questionnaire survey and access log analysis for users were conducted in 
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order to evaluate the system. According to the results of the questionnaire sur-
vey, though the operability of the 3 main functions incorporated with motiva-
tions by gamification was rated lower than the 2 basic functions, their usefulness 
was highly rated. Therefore, by the continuous utilization of the system, it can be 
anticipated that users will become familiarized with the operation of the main 
functions and be able to easily utilize them. The results of the access log analysis 
indicated that it was effective to design the system so that the same functions can 
be used regardless of the type of information terminal. Additionally, it was evi-
dent that the continuous utilization of the system could increase the number of 
sightseeing plans created by the users.   

Additionally, the present study has the limitations concerning the issues of the 
system identified based on the results of the questionnaire survey and access log 
analysis and summarized in Section 6.3. Therefore, as future research subjects, 
firstly, it is necessary to improve the system according to the improvement plan 
identified in Section 6.3, which is related to web page designs, function of 
sightseeing plan creating and sharing, and Effective introduction of increasing 
motivation by gamification. Next, it is hopeful to operate the improved system 
in other urban areas in order to enhance the significance of utilization. 
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