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            Abstract

            
               
Purpose of the study: This study aims to examine the gamification design process for aging people in Thailand with to encourage memorable experiences
                  and to yield behavioral outcomes. The research reported in this paper addresses the important question about the role of gamification-driven
                  technology  how acceptable is it to the elderly user in Thailand?
               

               Methodology: This study aims to examine the gamification design process for aging people by encouraging memorable experiences to bring
                  about behavioral outcomes. The survey has been used to find the process of sustainable aging design starting with the sustainable
                  living factors in Thailand. The gamification issue is addressed to change peoples behavior by combining living factors and
                  gamification elements literatures. 
               

               Main Findings: The conceptual framework showes the key issues of the behavioral change capabilities of gamification combined with the individual,
                  cultural and social aspects of a Thai context. The finding can be divided into 3 factors: a sustainable aging society, changing
                  behavior and gamification mechanics. 
               

               Applications of this study: The workflow will be tested in different environments such as hotels, classrooms and marketing. The designed gamification
                  should provide tasks that will help people trust the activities. This study examines gamification strategy by establishing
                  a technology-driven trust relationship with players, and then determining the best way to motivate the players to encourage
                  the players to change their behavior. 
               

               Novelty/Originality of this study: Knowledge and skills can be improved by using gamification-driven. The gamification activities could be designed. The conceptual
                  framework designes to overcome the changing behavior in Thailand. 
               

            
         

         

      

      
         
               
               INTRODUCTION
               
            

            This research aims to design motivation strategies in gamification and game-based learning for Thai people. With an increasingly
               aging population in Thailand, how to prepare, and how to live in society are challenges. The conception of the game is in
               enhancing elderly experiences in terms of well-being. New technology may help people to learn about how to service the aging
               society in Thailand. The technology will change the life style and behavior. How they accept as an assistant tool. This study
               focuses on the technology with which elderly people can enjoy learning experiences online and through devices in an integrated
               and dynamic system.  
            

            Trends in Thailand indicate that technology can play an important role in enhancing quality of life. The trend may impact
               the independence of elderly in terms of efficiency, potentially reducing individual and societal costs for care. The research
               reported in this paper addresses the important question about the role of gamification-driven technology  how acceptable is
               it to the elderly user in Thailand? To accomplish the study goal, the following objectives are pursued:
            

            
                  
                  	
                     To investigate the factors that influence the mechanisms for sustainable aging design, communication, and feedback 

                  

                  	
                     To design a workflow to drive behavior;

                  

                  	
                     To develop sustainable gamification mechanisms that support robust elderly interaction scenarios, tailored to the aging population
                        project. 
                     

                  

               

            

         

         
               
               GAMIFICATION
               
            

            Gamification is defined as the use of game elements and mechanics in non-game contexts1  . Gaming, as a highly pervasive activity, can be seen as the intense training of several skills.  Digital games are a medium
               of entertainment.  The essential aspects of gamification, which make the game (flu)  experiences, are that they are engaging
               and fun 1 .Video game training could be used to counteract known risk factors for mental disease such as a smaller hippocampus and
               prefrontal cortex volume 2 .In terms of health, a game that supports arm-hand training for stroke survivors, aiming to render rehabilitation training,
               can be enjoyable and sustainable. The games are based on a combination of well-known game-design principles and principles
               of task-oriented training and involve the manipulation of everyday physical objects as such tasks can influence the patient’s
               performance 3 .Knowledge and skills can be improved by using game-based learning.  A learning game is a self-contained unit with start,
               game play and ending activities.  Games can provide different types of learning content in different settings.  
            

            The gamification framework focuses on game design elements that include how to inspire, and make people proud and scared in
               a non-game environment as a game-based learning concept. The new technology services may encourage aging people to care more
               about their lifestyle in the new era through daily life activities. For instance, gamification-driven technology will be designed
               using the newest technology to indicate health status, health care and well-being 4.
            

            Gamification can be persuasive in changing people’s mindsets, behavior and culture sustainably.  The common techniques are
               rewards, leaderboards, like and dislikes, transparency and measurement 5 .Gamification design effectively engages participants with meaningful and programmable visualization and interaction 6, which can lead to changes in terms of mindset, behavior and culture.  This research may improve design communication for
               sustainable aging projects with gamification.  Gamification-driven technology is characterized in this paper by the following:
               7.:
            

            
                  
                  	
                     Positive feedback;

                  

                  	
                     Capable of mastering tasks;

                  

                  	
                     Free choices for autonomy; 

                  

                  	
                     Good communication. 

                  

               

            

            Some researchers foundthat behavioral design and gamification in Thailand are still in their infancy, and are also slowly
               emerging in the business sector 8. The international market focuses on gamification in energy conservation and recycling programs, to promote cycling and other
               sustainable transport modes, for cancer patient recovery, for fitness activities, weight loss programs and other digital solutions.
               Gamification may encourage people to change their behavior by simply providing information that encourages the desired behavior.
               Gamification is designed to make the required action as easy as possible 8.
            

            Gamification is applied as a tool to encourage behavioral change and promote desired attitudes in many fields 9. 10, revealed how gamification significantly and positively changed behavior in terms of energy saving 10,by changing people’s behavior. This is perhaps surprising in Thailand where video games are widely-played and the sense of
               playfulness is embedded in society8 .4, also illustrated the role of game-based learning in therapeutic strategies. 
            

            The results of this study may influence Thai elderly people to care more about their healthy by using gamification 4.This study aims to influence the way gamification is best implemented in a Thai context.  There are many different factors
               that have various impacts when using gamification.  The key issue of the behavioral change is the capability of gamification
               combined with an understanding of behavioral change9.The individual, cultural and social aspects of the Thai context are then discussed.  
            

         

         
               
               ENGAGEMENT
               
            

            An engagement is an arrangement that is made to do something at a particular time.  In terms of education, engagement may be considered
               as the ‘behavioral intensity and emotional quality of a person’s active involvement during a task’7. 11 stated that engagement depends on users’characteristics such as motives, expectations, abilities, and skills and on the form,
               content, and context of the activity 11.  The ‘Flow State’is the mental state of engagement in a game activity 12, in which the user becomes intrinsically motivated and immersed in the activity.  Gamification is defined as the use of game
               elements and mechanics in non-game contexts 1,which may drive an assistive technology that has the potential to narrow the gap between an individual’s capacity and elderly
               environment through the following;
            

            
                  
                  	
                     Living arrangements and family support;

                  

                  	
                     Personal motivations and preferences;

                  

                  	
                     Factors related to housing type, design, location and facilities; 

                  

                  	
                     Access to assistive technology. 

                  

               

            

         

         
               
               ACTIVE AGING
               
            

            In Europe and the USA active aging is regarded as successful aging 13.  The concept of active aging is successful in maintaining activities and providing life satisfaction.  The main factors
               in active aging are employment, pensions, retirement, health and citizenship..  Aging is not only an immediate personal issue
               but also a salient factor in crucial public policiesin Japan, such as pensions, health, and long-term care 14.
            

            With limited research about the aging society in Thailand, this study aims to examine active aging.  Thailand has dramatically
               increasing numbers of elderly people.  To encourage active aging, the key factors which affect the elderly environment are
               reviewed.  The question is how elderly can employ the tools as technology services in their daily lives.  The concept of technology
               assistance is a concern of government.  Assistive technology (AT)  is defined as any device or system that allows an individual
               to perform a task that they would otherwise be unable to do, or increases the ease and safety with which the task can be performed’15.  This paper focuses on use by the elderly use in a user-friendly and safe environment. Technology can be applied in various
               aspects of their lives 16, through the following:
            

            
                  
                  	
                     Technology functions: Monitoring/ measurement of people and their environment, diagnosis, screening, treatment, intervention,
                        compensation, prevention, and enhancement;
                     

                  

                  	
                     Life domains: physical and mental health, mobility, social connectedness, safety, everyday activities and leisure. 

                  

               

            

            The literature reviews aging environment issues and behavioral change. The research addresses the crucial factors that influence
               sustainable aging design in Thailand.
            

         

         
               
               METHODOLOGY
               
            

            This study aims to examine the gamification design process for aging people by encouraging memorable experiences to bring
               about behavioral outcomes.
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                  Figure 1

                  
                     The process of sustainable aging design
                     
                  

               

            

            

            Figure 1  illustrates the process of sustainable aging design starting with the sustainable living factors.  The gamification issue
               is addressed to change people’s behavior by combining living factors and gamification elements.  The findings allow the researcher
               to design the workflow and gamification mechanics for aging people in Thailand. 
            

         

         
               
               THE CONCEPTUAL FRAMEWORK 
               
            

            The research background presents the gamification factors that influence the elderly in Thailand and. The finding can be divided
               into 3 factors: a sustainable aging society, changing behavior and gamification mechanics.
            

            

            
                  
                  Table 1

                  
                     The design process of gamification
                     
                  

               

               
                     
                        
                           
                     
                           
                     
                           
                  
                  
                        
                           	
                              Factor
                        
                        	
                              Literature
                        
                        	
                              Research
                        
                     

                  
                  
                        
                           	
                              - HealthSustainable Aging Society                      
                        
                        	
                              WHO stated that by 2050, the world’s population of people over the age of 60 will double. Ageism includes stereotypes, prejudice
                           and discrimination against older people on the basis of their chronological or perceived age andcreates barriers in the development
                           of good policies, both on health and broader development. - Make cities and human settlements inclusive, safe, resilient and
                           sustainable
                        
                        	
                              WHO
                        
                     

                     
                           	
                              
                        	
                              Sustainable healthcare system for an ageing population:  Technology toomay have a part to play in supporting healthcare.
                        
                        	
                              17.
                        
                     

                     
                           	
                              
                        	
                              Preparing for an ageing population is vital to the achievement of the integrated 2030 Agenda, with ageing cutting across the
                           goals on poverty eradication, good health, gender equality, economic growth and decent work, reduced inequalities and sustainable
                           cities. 
                        
                        	
                              UN.org:  Ageing, Older Persons and the 2030 Agenda for Sustainable Development
                        
                     

                     
                           	
                               
                        
                        	
                              Well-designed games and gamified financial tools can improve engagement and motivation, reduce stress, build confidence, and
                           promote real-world action taking. SavingsQuest game At Commonwealth 
                        
                        	
                              18.
                        
                     

                     
                           	
                              - Social
                        
                        	
                              Loss of extended family support isolates the aged, leads to a loss of decision-making power in the workplace, retirement,
                           and life expectancies were found to be shorter.
                        
                        	
                              19.
                        
                     

                     
                           	
                              
                        	
                              Habits play an important role in culture, and habits can be immersed in social contexts such as social habits.
                        
                        	
                              9.
                        
                     

                     
                           	
                              
                        	
                              Social factors are strong predictors of attitudes towards gamification, and, further, continued use intentions, and the intention
                           to recommend the related service. 
                        
                        	
                               20 .
                        
                     

                     
                           	
                              
                        	
                              The aging society in Thailand can be motivated by the following:- Home-based Care
                        
                        	
                              21.
                        
                     

                     
                           	
                              - PersuasiveChanging Behavior    
                        
                        	
                              Narratives can function to expand readers’scope of experience and, thereby, change beliefs and behaviors. 
                        
                        	
                              22.
                        
                     

                     
                           	
                              
                        	
                              The goal of gamification is to influence  user behavior, similar to persuasive technology that is designed to influence a
                           user’s behavior without forcing the change 
                        
                        	
                              23.
                        
                     

                     
                           	
                              - Usability
                        
                        	
                              The last stage of life could be the most emotionally meaningful stage in life. 
                        
                        	
                              19.
                        
                     

                     
                           	
                              - Motivation
                        
                        	
                              Gamification can influence consumer behavior by changing behavior in healthcare situations and learning. Motivation is used
                           to start an activity. Individuals feel motivated to exercise and look for positive outcomes, but they may lose the desire
                           for these outcomes over the course of time. 
                        
                        	
                               9.
                        
                     

                     
                           	
                              - GoalsGamification Mechanics                             
                        
                        	
                              The process of using game thinking and game mechanics to solve problems and engage users , or integrating game dynamics into
                           your site, service, community, content or campaign, in order to drive participation”.
                        
                        	
                              24.
                        
                     

                     
                           	
                              
                        	
                              Levels of goal-setting;- impossible goals
                        
                        	
                               25.
                        
                     

                     
                           	
                              - Rules
                        
                        	
                              Gamification Rule Engine, the Learner Tracking Tool, and the Learning Modeling Tool.  The Challenge Tool delivers, checks,
                           and grades challenges.  The Learner Tracking Tool collects and processes student transaction logs, which are used by the Game
                           Rules Engine and for learning analytics.  The Challenge and Learner Tracking Tools and the Gamification Rule Engine feed student
                           performance data to the Learning 
                        
                        	
                              26.
                        
                     

                     
                           	
                              - Conflict, Competition, Cooperation
                        
                        	
                              Some components of the relationship between people enhanced by gamified applications/services, such as competition, information
                           sharing, normative activities, interdependence and sense of community. 
                        
                        	
                              27.
                        
                     

                     
                           	
                              - Time
                        
                        	
                              Users feel motivated to exercise and look for positive outcomes, but they may lose the desire for these outcomes over the
                           course of time. 
                        
                        	
                              9.
                        
                     

                     
                           	
                              - Reward 
                        
                        	
                              1. Points –  points are allocated for specific high value behaviors and achievements.  
                        
                        	
                              28.
                        
                     

                     
                           	
                              - Feedback
                        
                        	
                              Self-  representation with avatars; three-dimensional environments; narrative context; feedback; reputations, ranks, and levels;
                           marketplaces and economies; competition under rules that are explicit and enforced; teams; parallel communication systems
                           that can be easily configured; time pressure. 
                        
                        	
                              29.
                        
                     

                     
                           	
                              - Level
                        
                        	
                              Signify levels of engagement and act as gateways to new challenges.  
                        
                        	
                              28.
                        
                     

                  
               

            

            

            The conceptual framework combines the process of sustainable aging with sustainable living factors.  The gamification issue
               is addressed to encourage changes in people’s behavior.  The relationship combines the living factors and gamification elements.
               The findings permit the design of the workflow and implement the gamification mechanics for the aging population in Thailand
               (Figure 2). 
            

            The workflow starts with the Thai sustainable living factor, which includes people, poverty, nutrition andthe healthcare costs.
               It provides life-long learning, supports resilient infrastructure, addresses the issue of gender equality, and provides technological
               support.  In terms of the gamification issues, the research background indicates that gamification can help the aging to change
               their behavior by the use of persuasive technology, its usability and the motivation for engagement. 
            

            Gamification will encourage changed behavior through positive feedback, the capability to master tasks, and the provision
               of free choices and good communication.  The gamification-driven factors include the activity goal design, activity rulessuch
               as for competition or cooperation between groups, the activity time consumed, the activity rewardd and positive feedback for
               all levels. 
            

            The design goals may vary for each media campaign. The gamification activities could be designed by using new technology to
               offer free choices for autonomy, rewards and feedback, and the outcomes can be measured during the activities
            

            
                  
                  Figure 2

                  
                     The design process of gamification for sustainable aging society
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               DISCUSSION/CONCLUSION
               
            

            The key issues of the behavioral change capabilities of gamification combined with the individual, cultural and social aspects
               of a Thai context are assessed. The design workflow will be implemented in different contexts. The workflow will be tested
               in different environments such as hotels, classrooms and marketing. The findings will be implemented in the form of an updated
               workflow in the future work. 
            

            The designed gamification should provide tasks that will help people trust the activities. This study examines gamification
               strategy by establishing a technology-driven trust relationship with players, and then determining the best way to motivate
               the players to encourage the players to set goals. The results of this findings may encourage Thai elderly people to change
               their behaviors.30 
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