
2 

© The 42nd Congress on Science and Technology of Thailand (STT 42) 

A1_091_OF: TO STUDY: THE SIGNIFICANT FACTORS OF TOURISM PROMOTION WITH 
CLUSTERING METHODS 

Wongpanya Nuankaew,1,* Pratya Nuankaew,2 Thapanapong Sararat3 
1Faculty of Information Technology, Rajabhat Mahasarakham University, Maha Sarakham 
2School of Information and Communication Technology, University of Phayao, Phayao 
3Faculty of Science and Technology, Santapol College, Udon Thani 
*e-mail: wongpanya.nu@rmu.ac.th 

 
Abstract: According to the sentence, “Thailand is the definition of Leisure Fantastic”. This paper aims 
to study significant factors of tourism promotion with clustering methods. Three main processes will 
be adopted in this study to find out critical factors, including developing tools, collecting data, and 
analyzing data. The samples were collected from 301 datasets obtained from online and offline 
questionnaires. The methods used to study the factors are statistical methods and k-mean algorithms. 
Based on the results, the methods point out 14 significant factors including 7 factors of tourist 
attractions, 4 factors of government policies, and 3 factors of individual behavior. In addition, the 
results composed of three groups of cluster, which show the relationship between tourism and the 
behavior of individuals in the promotion of tourism. 
 
Introduction: Tourism is one of the largest industries in the world. The World Travel and Tourism  
Council (WTTC) forecasts that tourism generates approximately 12% of the world total Gross 
National Product (GNP). With studies predicting continued growth, tourism is an increasingly 
significant factor in the planning and management at UNESCO World Heritage sites. While there is 
no official information, there is an increasing awareness that tourism can generate more income with 
lower costs. Thus, this study will be analyzed and planned in the way that allows necessary 
information being discussed. Therefore, this paper presents a concept for sustainable tourism 
management by exploring factors that are involved in tourism as shown in Fig. 1. 
 

 
Figure 1. The Conceptual Idea 

 
Figure 1. demonstrates an overview of the factors that are important to tourism satisfaction. It 

is important to understand the concepts and elements of tourism factors, which consist of four key 
areas including tourist satisfaction, tourist characteristics, tourist attractions, and government policies. 
All details about the elements are shown in the Fig. 2. 
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Figure 2. The Tourism Factors and Relationship 

 
Figure 2 shows details of all the factors involved and relationship of the factors in the 

horizontal and vertical area. The contents are presented in the following sections. 
Elements of the Tourism Factor: It is generally accepted that tourism is an ultimate relaxation, but poor 
management will affect tourism negatively. Therefore, it is necessary to understand all related factors 
which include tourist satisfaction, tourist characteristics, tourist attractions, and government policies. 
The details are as follow. 
Tourist Satisfaction: Tourist satisfaction is a key factor, which is used to analyze the behavior of 
tourists. At the same time, it can be used to determine target destinations and predict the possibility of 
returned tourists. An example is Lin’s work (Lin, 2010), which is presented a method for the evaluation 
of tourist satisfactions. Other example is Li’s work (Li, 2010), which reveals how waiting time can 
have an impact on tourist satisfaction. 
Tourist Characteristics: The characteristics of tourists are the most important factors when analyzing 
tourist satisfactions. Research has shown importance of tourist characteristics, including Beerli’s work 
(Beerli and Martın, 2004) that described the relationship between the perceived image of tourist 
destinations and the tourists’ motivations, while Juvan’s work (Juvan and Dolnicar, 2016) reveals a 
factor in the visitor’s proportion who are environmentally friendly. However, the article shows that 
there is correlation between individual behavior and tourism. 
Tourist Attractions: Tourist attractions are a destination of  tourists. It  is widely accepted that tourism 
quality is indeed the need of tourists. As shown in Wang’s research (Wang et al, 2010), the authors 
describe the information pattern of tourist attractions on the internet. It is consistent with Jia’s study (Jia 
et al, 2015) that developed a tourist attraction recommender system. Both studies are interesting. 
Government Policies: According to Chen (Chen, 2011) “Border Tourism is an important way to 
promote economic and social development in border areas”. This shows that government policies also 
focus on tourism. Similarly, Chen’s team (Chen et al, 2009) studied the opportunities and benefits of 
tourism industry in China after “The Open Door Policy”. Both 
 Relationship Factors and Tourism: The importance of the relationship factors and tourism are strongly 
connected. Therefore, it is crucial to investigate the relationship between the factors and tourist 
satisfactions in order to gain understanding of tourist attitudes after visited. This section summarizes 
recommendations of the relationship between all the factors as shown in Table 1. 
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Table 1. The summary of the significant factors related to literature 

 
 

Table 1 illustrates the factors that are important and selected from behavior of Thai culture. 
There are 14 factors, including 7 tourist attraction factors, 4 government policy factors, and 3 
individuals’ behavior factors. 

 
Methodology: The research methodology composed of three processes to find out the relationship 
between tourist attractions and individual behaviors. 
 

 
Figure 3. Research Methodology 

 
As can be seen from Fig.3, the component of material and methods, comprises of three 

processes including developing tools, collecting data, and analyzing data. In addition, each process has 
a sub-process which is presented in the following section. 
Developing Tools: The purpose of this section is to develop tools for data collection through a survey.  
Sub-process involves three steps, including constructing tools, conducting questionnaires, and 
questionnaires validation. 

Constructing Tools: The purpose of constructing tools is to extract and select the factors that 
affect and relate to target destinations. The meaning of target destinations is the local culture and  
eco-tourism. In this paper, the conducting of target destinations is focused on online and offline survey 
questionnaires. 
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Conducting Questionnaires: After identifying factors, this step is to illustrate how 
questionnaires can be approved. The construction of questionnaire includes 5 steps as follow;  

Step 1 Study Target Characteristics: This target is characterized by dividing 
into two groups, tourists who have been to real tourist attractions and random population on the 
internet.  

Step 2 Determine Questions  Types:  The  questionnaire consists  of three 
parts; Part I contains general information, Part II shows satisfaction level towards the factors, and Part 
III reveals participant feedback. The rating scale is used in this questionnaire in order to be able to 
collect opinions and attitudes. 

Step 3 Create Draft: After identifying characteristics and questions types, 
the author created a form to cover all the features and issues to be measured. 

Step 4 Update the Questionnaire: The questionnaires were reviewed again to 
detect error and mistake by the experts. 

Step 5 Analytical Quality: The questionnaires were updated and the 
researchers run a trial survey with a small sample to check the quality of the survey results. The 
analysis and validation of the questionnaires is used two ways to measure the accuracy and confidence 
included validity and reliability methods. 

Questionnaires Validated: The inspection of questionnaires consists of two phases: 
Phase I is to test the validity by a group of experts to, Phase II is to determine the reliability of 
statistical data. 

Collecting data: The purpose of this section is to gather information through survey 
questionnaires. Two group of respondents were targeted through online and offline survey. 
 
Table 2. The summary of data collection 

Group Targets Number of Respondents Group Targets Number of Respondents 
ท Online Survey 183 ท Offline Survey 118 

   Total: 301 

 

Table 2 shows the summary of how data is collected from respondents. There are two 
groups of target sample with 301 respondents including 183 online respondents, and 118 offline 
respondents. 

Analyzing Data: The objective of this section is to perform and analyze the data collected 
to identify significant factors. The sub-processes of analyzing data compose of three steps, 
including performing data analysis, comparing results, and summarizing the factors. All details are 
shown in the next topic. 

Performing Data Analysis: This  step  is  to  find  out  attitude  results  from  data  collected  
through  two techniques including statistical technique, and data mining technique. 

Statistical Technique: This technique is used to find a common norm and provides a 
summary and general information. Additionally, this process involves analyzing of data including mean 
and standard deviation (S.D.). 

Data Mining Technique: This technique is used to identify the factors that have a significant 

impact on tourism promotion by using machine learning methods to discover patterns and relationships. 

k-means clustering: This method is a tool that uses data mining to group or cluster 

similar characteristics together [9]. The advantages of k-means are simple, easy to understand, fast 

and effective. It also produces the best results when data sets are distinct or well separated from 

each other. 

Summarizing Important Factors: Once  the  results  are  concluded  using  both  techniques  

mentioned  in  the previous section, this step  aims to discover correlation between the  factors 

that link  to tourism promotion. 
 

Results: This section shows the results by dividing into two perspectives, including the results of 
statistical technique and data mining technique. 
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Results of Statistical Technique: The statistical technique generates general norms of the data. This 
section provides a summary and general information as shown in Table 3. In addition, this technique is 
used to identify opinions on the factors including mean and S.D. as shown in Table 4. 
 
Table 3. Summary of data collection 

 
 

Table 3 shows that majority of respondents are female (201) aged between 16-22 (196) from 
northeastern Thailand (160) and are student (175). 
 
Table 4. Satisfaction value towards the factors 

 
 

Table 4 shows results towards the factors from respondent’s viewpoints. It shows that the 
respondents do accept that tourist attractions are reasonable to be a significant factor in the “agreed” 
level as equal to 4.169. Meanwhile, the government policies are a critical factor in the “agreed” level as 
equal to 4.081. The results are in line with individual behaviors which is appropriate to be a critical 
factor in the “agreed” level as equal to 4.037. Lastly, the respondents do agree that the overall data is 
right to be a critical factor in the “agreed” level as equal to 4.115. 
Factors Ranking with Satisfaction: This step reveals the factors that are important from the 
respondents’ perspectives. The results are shown in the Table 5. 
 
 
 
 



7 

© The 42nd Congress on Science and Technology of Thailand (STT 42) 

Table 5. Factors ranking with satisfaction 

 
 

Table 5 shows the summary of the factors ranking with satisfaction. It shows that the first 
priority factor is culture and identity of attractions with satisfaction equal to 4.276. While the last 
priority factor is health conditions of traveler with satisfaction equal to 3.914. 

Data Mining Technique Results: This section shows the results from using data mining 
technique. There are three sub-processes including grouping cluster, cluster model, and model of 
attitude. The results are presented in the following sections. 

Grouping Cluster: Normally, k-means is useful for focusing on organized 
groups with similar characteristics (Nuankaew, 2015). It’s a technique widely accepted in term of 
effectiveness and reliability (Huang, 2016). More specifically, k-Means aims to partition n items 
into k clusters (groups). From literature, k-Means is generally used for basic groupings in different 
applications such as recruitment system, decentralized observe, online social networking, etc. This 
shows the clustering of data and the analysis is calculated as shown in Figure 4. 
 

 
Figure 4. Line graph within each group, the centroid 

 
Figure 4 illustrates the nature of the data that characterize each line of each group. For 

example, the blue line represents the group's opinion on a series (a set of variables) in research. It 
means that the data sets are interested in high-level variables. The average in each group of data is 
analyzed and calculated to determine the centroid. The results are shown in Table 6 and Table 7, 
respectively. 
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Table 6. Centroid results 

 
 
Table 7. Member each centroid 

 
 
Discussion: Once  the  results  are  concluded, this  section  aims  to  discuss  the  results in   
two-dimensions: how to apply significant factors and how to predict patterns of tourists and tourism. 
For Application: Significant Factors: As can be seen from Table 4: the satisfaction value towards the 
factors and Table 6: the centroid results, it is clear that all the factors are important to tourism, 
especially the attitude of tourists which remain at a high level. It has been confirmed that all the factors 
can be used in other applications. Moreover, the authors are planning to improve predictions model in 
the future. 
For Prediction: Patterns of Tourists and Tourism: From the investigation of this study, it shows that 
there are 14 important factors. The most critical factor is “Culture and Identity of attractions” that 
equals to 4.276. Meanwhile, all other factors are accepted through the satisfaction which equal to 4.115. 
Therefore, it can be concluded that all the factors are critical to tourism. 
 
Conclusion: The  objective  of  this  paper  is  to  investigate  significant  factors  with  clustering 
methods, which is used as the statistical techniques and k-mean algorithms. The samples were collected 
from 301 respondents: through online and offline survey. The results indicate that the factors are 
consistent with the model adopted with a high level of satisfaction of 4.115. Finally, the results show 
that the factors play a significant role in their relationship. From this study, it clearly shows that there is 
a correlation between tourism, individual behaviors and tourism promotion. However, future works will 
be designed to study the patterns of tourists and tourism, which can be appropriately used to forecast 
behavior and lifestyle of the visitors. 
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