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摘要 

 

大多數的已開發國家都逐漸成為高齡化社會；同時，可以幫助高齡族群的科

技發明變得越來越流行和重要。本研究提出一個以穿戴式裝置為基礎的服務系統，

不只專注在健康，也重視正向情緒、投入程度、人際關係、人生意義和成就感

（PERMA，幸福模型）。本系統的目標是透過以活動為基礎的介入，促進幸福

價值；亦即透過整合服務系統內的所有資源以提供個人化的活動介入給戰後嬰兒

潮族群，並整合子系統的最佳化機制以得到整體的價值最大化。 

因為幸福被定義為一種多維度的觀念，為了衡量並評價幸福，我們使用一個

以影子價格為基礎的計算矩陣來比較各個活動介入的價值。透過幸福價值最大化，

本研究試著幫助戰後嬰兒潮族群成功的在地老化。本研究初探性的結果指出，此

系統被證實是有效的，且活動介入有能力增加使用者感受的幸福價值，介入品質

和高齡幸福評價被發現有高度關聯性。 

 

關鍵字：幸福、價值最大化、多維度評價、穿戴式裝置、戰後嬰兒潮 
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Abstract 

 

Most of the societies of developed countries are becoming “aging population society”. 

Technologies that help baby boomers stay healthy become more popular and essential. 

We propose a wearable-device-based service system that focused not only on vitality 

but also positive emotion, engagement, relationship, meaning and accomplishment 

(PERMA as well-being model). Since the system aims at improving well-being value 

through activity-based interventions, it is necessary to integrate all the resources 

within the service system and provide the most appropriate personalized interventions 

with most expected value to the baby boomers. The system generates those 

interventions through greedy approach, which means they are generated by local 

mechanism first and combine them to get the global optimality.  

In order to measure well-being, which is definitely a multi-dimensional concept, 

we use an evaluation matrix based on shadow price to compare the value between 

each intervention, i.e. activities. By the well-being valuation and maximization, we try 

to make the baby boomers live a successful aging. Our exploratory evaluations show 

that the system is justified to be effective and activity-based interventions are able to 

increase baby boomers’ perceived value. The correlation between intervention quality 

and senior well-being valuation is found along with other findings. 

 

Keywords: Well-being, Value maximization, Multi-dimension evaluation, Wearable 

devices, Baby boomers 

  



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i Univ

ers
i t

y

iv 

Table of Content 

Chapter 1 INTRODUCTION.................................................................................... 1 

1.1 Background and Motivation ............................................................................ 1 

1.2 Research Question ........................................................................................... 4 

1.3 Research Method ............................................................................................. 5 

1.4 Purpose and Contribution ................................................................................ 6 

1.5 Content Organization ....................................................................................... 8 

Chapter 2 LITERATURE REVIEW ........................................................................ 9 

2.1 Wellbeing ......................................................................................................... 9 

2.1.1 The Components of Wellbeing ............................................................ 10 

2.1.2 PERMA Model ................................................................................... 12 

2.2 Measuring Wellbeing ..................................................................................... 13 

2.2.1 Multi-Dimensional Evaluation ............................................................ 15 

2.3 Intervention .................................................................................................... 16 

Chapter 3 IENJORANGE PLATFROM ............................................................... 18 

Chapter 4 METHODOLOGY ................................................................................ 27 

4.1 Conceptual Framework .................................................................................. 27 

4.2 System Architecture ....................................................................................... 31 

4.3 Resource Integration Module ......................................................................... 33 

4.4 Evaluation Module ......................................................................................... 35 

4.4.1 User Perception Identification Submodule ......................................... 39 

4.4.2 PERMA Evaluation Matrix Submodule ............................................. 42 

4.5 Intervention Module....................................................................................... 43 

4.5.1 Tag-based Intervention Configuration Submodule ............................. 45 

4.5.2 Intervention Instance Filtering Submodule ......................................... 47 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i Univ

ers
i t

y

v 

4.5.3 Activity-based Intervention Submodule ............................................. 48 

Chapter 5 APPLICATION SCENARIO ................................................................ 51 

Chapter 6 EVALUATION ....................................................................................... 62 

6.1 Propositions.................................................................................................... 62 

6.2 Assumptions ................................................................................................... 63 

6.3 Controlled Experiments ................................................................................. 63 

6.3.1 Design and Objective of Experiments ................................................ 64 

6.3.2 Subjects of Experiments ..................................................................... 68 

6.3.3 Results of Experiments ....................................................................... 69 

6.4 Findings and Discussion ................................................................................ 89 

Chapter 7 CONCLUSION ...................................................................................... 94 

7.1 Contributions.................................................................................................. 94 

7.2 Managerial Implications ................................................................................ 96 

7.3 Limitations and Future Works ........................................................................ 97 

REFERENCES ........................................................................................................... 99 

 

  



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i Univ

ers
i t

y

vi 

List of Tables 

Table 2.1 Components of Subjective Well-Being ........................................................ 11 

Table 2.2 Existing Wellbeing Measurements from Literatures .................................... 14 

Table 4.1 Examples of Stakeholders and the Provided Resources .............................. 34 

Table 4.2 PERMA Evaluation Matrix .......................................................................... 37 

Table 4.3 Inputs of Evaluation Module ........................................................................ 41 

Table 4.4 An Example of PERMA Evaluation Matrix ................................................. 43 

Table 4.5 Three Levels of Interventions ...................................................................... 45 

Table 4.6 Examples of Local Optimal Tags ................................................................. 46 

Table 6.1 Personal Profiles of Four Subjects ............................................................... 69 

Table 6.2 Results of PERMA Value Score ................................................................... 71 

Table 6.3 Correlation between Perceived Value and Week Time ................................ 72 

Table 6.4 Correlation between Each Subject’s Perceived Value and Week Time ........ 73 

Table 6.5 Results of Intervention Accepted ................................................................. 74 

Table 6.6 Feedback of Perceived Benefit and Perceived Cost ..................................... 78 

Table 6.7 Results of Senior Well-being Valuation Survey ........................................... 79 

Table 6.8 Correlation between Perceived Value and Senior Well-being Valuation ..... 81 

Table 6.9 Results of Intervention Quality Survey ........................................................ 81 

Table 6.10 Correlation between Intervention Quality and Well-being Valuation ........ 82 

Table 6.11 Results of Interventions .............................................................................. 83 

Table 6.12 Correlation between User Engagement and Perceived Value .................... 85 

Table 6.13 Correlation between User Engagement and Intervention Quality ............. 86 

Table 6.14 Correlation between User Engagement and Well-being Valuation ............ 87 

Table 6.15 Correlation between Perceived Value and Intervention Quality ................ 89 

  



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i Univ

ers
i t

y

vii 

List of Figures 

Figure 1.1 Population pyramid of the world in 1950 ..................................................... 2 

Figure 1.2 Population pyramid of the world in 2015 ..................................................... 2 

Figure 3.1 Conceptual Building Block ........................................................................ 19 

Figure 3.2 The iEnjOrange Ecosystem ........................................................................ 22 

Figure 3.3 The iEnjOrange System Architecture ......................................................... 25 

Figure 4.1 Conceptual Framework .............................................................................. 27 

Figure 4.2 System Architecture .................................................................................... 31 

Figure 4.3 The Concept of Well-being Value Formula ................................................ 36 

Figure 4.4 User Perception Identification Submodule ................................................. 39 

Figure 4.5 Intervention Module ................................................................................... 45 

Figure 4.6 Interaction between iEnjOrange Module and Intervention Module ........... 50 

Figure 4.7 Interaction between iEnjOrange Module and Intervention Module ........... 50 

Figure 5.1 Example of Login Page .............................................................................. 51 

Figure 5.2 Example of User Hobby ............................................................................. 52 

Figure 5.3 Example of Value Preference ..................................................................... 52 

Figure 5.4 Example of Index Page ............................................................................... 53 

Figure 5.5 Example of Social Page .............................................................................. 54 

Figure 5.6 Example of Recommended Context Tags .................................................. 55 

Figure 5.7 Example of the Mapping between Context Tags and Activity Tags ........... 56 

Figure 5.8 Example of the Mapping between Activity Tags and Activities ................ 56 

Figure 5.9 Example of Intervention Candidates with Expected PERMA Value .......... 58 

Figure 5.10 Example of Interventions on Index Page .................................................. 59 

Figure 5.11 Example of Details of Activities ............................................................... 60 

Figure 5.12 Example of Provider Page ........................................................................ 60 

file:///E:/Google%20雲端硬碟/Maido%20Thesis%20Paper/%5bMaido%5d%20Thesis%20Paper_final_revised.docx%23_Toc456911068
file:///E:/Google%20雲端硬碟/Maido%20Thesis%20Paper/%5bMaido%5d%20Thesis%20Paper_final_revised.docx%23_Toc456911069
file:///E:/Google%20雲端硬碟/Maido%20Thesis%20Paper/%5bMaido%5d%20Thesis%20Paper_final_revised.docx%23_Toc456911073
file:///E:/Google%20雲端硬碟/Maido%20Thesis%20Paper/%5bMaido%5d%20Thesis%20Paper_final_revised.docx%23_Toc456911075
file:///E:/Google%20雲端硬碟/Maido%20Thesis%20Paper/%5bMaido%5d%20Thesis%20Paper_final_revised.docx%23_Toc456911077
file:///E:/Google%20雲端硬碟/Maido%20Thesis%20Paper/%5bMaido%5d%20Thesis%20Paper_final_revised.docx%23_Toc456911078
file:///E:/Google%20雲端硬碟/Maido%20Thesis%20Paper/%5bMaido%5d%20Thesis%20Paper_final_revised.docx%23_Toc456911079


‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i Univ

ers
i t

y

viii 

Figure 6.1 Perceived Value Change Trend over Time ................................................. 72 

Figure 6.2 Subject A's PERMA Value Compared with Intervention Accepted ........... 75 

Figure 6.3 Subject B's PERMA Value Compared with Intervention Accepted ........... 75 

Figure 6.4 Subject C's PERMA Value Compared with Intervention Accepted ........... 76 

Figure 6.5 Subject D's PERMA Value Compared with Intervention Accepted ........... 76 

Figure 6.6 Association between Perceived Value and Senior Well-being Valuation ... 80 

Figure 6.7 Association between Intervention Quality and Well-being Valuation ........ 82 

Figure 6.8 Association between User Engagement and Perceived Value .................... 84 

Figure 6.9 Association between User Engagement and Intervention Quality ............. 86 

Figure 6.10 Association between User Engagement and Well-being Valuation .......... 87 

Figure 6.11 Association between Perceived Value and Intervention Quality .............. 88 

Figure 6.12 Result of Propositions............................................................................... 93 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i Univ

ers
i t

y

1 

Chapter 1  INTRODUCTION 

 

1.1 Background and Motivation 

 

Most of the societies of developed countries are becoming “aging population society”. 

With the growth of medical knowledge and the improvement of modern technologies, 

we are moving from the society in which the majority of population is relatively 

young to the one in which the aging people are significantly in a certain amount (See 

Figure1 and Figure2). When it comes to the “old” or “senior” population, the 

definition and characteristics of them vary from different point of views. Baby 

boomers, which our research mainly focuses on, refer to people who were born 

between 1946 and 1964, which means they are aged between 51 and 69 now (AARP, 

2004). They were born in birth “boom” after World War 2 because of better public 

health, immunization, nutrition, and medical advances (Moschis, 2003). 

While many baby boomers will remain healthy or functionally independent, the 

segment of this population tends to get health problems, especially chronic diseases, 

more easily than younger people. For example, self-reported prevalence increased 

significantly among 40- to 59-year-olds from 1997 to 2006 for four conditions: 

cardiovascular disease, obesity, lung problems, and diabetes (Martin et al., 2009).  

As Figure1 and Figure2 shows, not only the absolute number of elder people 

grows, so do the proportion of them, which indicates, on the other hand, the 

proportion of younger people who could take care of them shrinks. While human 

caregiving cannot and will not be replaced, assistive technologies that can help human 

caregiving have the potential to improve the quality of life. Technology that can help 

seniors live at home longer provides a “win-win” effect, both improving quality of life 

and potentially saving enormous amounts of money (Pollack, 2005). 
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(Source: United Nations, Department of Economic and Social Affairs, Population Division) 

Figure 1.1 Population pyramid of the world in 1950 

Figure 1.2 Population pyramid of the world in 2015 
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Since there has been a need to monitor a senior’s health status while he is out of 

the hospital in his personal environment, Pantelopoulos and Bourbakis (2010) pointed 

out that wearable health-monitoring systems (WHMS) have drawn a lot of attention, 

which aim at providing real-time feedback information about one’s health condition, 

either to the user himself or to a medical center or straight to a supervising 

professional physician, while being able to alert the individual in case of possible 

imminent health threatening conditions. However, they also stated that there are still 

several shortcomings of WHMS. Besides the limitations of hardware itself, current 

WHMSs are lack of validation of professional physicians and require the 

standardization and cooperation between various types of devices, sensors, actuators, 

health providers, etc.  

In addition, there should be much more to do by wearable devices. Ghosh et al. (2013) 

depicted a framework presenting the landscape of technologies for connected aging, 

which comprises not only caregiving but body, home environment and community. 

We believe that wearable devices, on one hand, is an appropriate tool to monitor the 

baby boomers health conditions and, on the other hand, can benefits them in many 

other ways, including improving the quality of their later lives, their wellbeing. 

Seligman et al. (2011) proposed Wellbeing Theory, which decomposes the wellbeing 

construct into five domains: Positive emotion, Engagement, Relationships, Meaning, 

and Accomplishment (PERMA). In order to overcome the shortcomings we 

mentioned earlier and to expand the use of wearable devices, we expect to establish 

an ecosystem based on wearable devices to build a co-creation relationship and 

deliver maximized value to baby boomers, not only health but wellbeing.  
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1.2 Research Question 

 

In this research, we aim at helping baby boomers optimize the value of their 

wellbeing, and then it is crucial to clarify what is “wellbeing”. We expand the 

definition of Wellbeing Theory proposed by Seligman et al. (2011) to a broader 

concept, which add “vitality” to the original PERMA model, since maintaining in a 

healthy condition is a big deal for baby boomers in their latter lives. To achieve this 

goal, technologies play an inevitably important role to increase effectiveness and 

lower cost. We assume that wearable device is a proper tool to benefit the process of 

value maximization of wellbeing and an integrated ecosystem is needed as well. 

In the discipline of service design, there is a valuable concept called Product 

Service-System (PSS). PSS is an integrated combination of products and services, 

which emphasizes on the “sale of use” rather than the “sale of product”. This western 

concept embraces a service-led competitive strategy, environmental sustainability, 

and the basis to differentiate from competitors who simply offer lower priced products 

(Baines et al., 2007).  

From this point of view, we believed it is essential to establish an business 

ecosystem of service so that a wearable device does not operate as just a product but 

can provide integrated services through the assistance of the business stakeholders in 

the ecosystem and deliver co-created value to the users.  

Furthermore, PSS can be classified into three types: product-oriented, 

use-oriented, and result-oriented. Since trying to overcome the shortcomings of 

wearable devices, we believe it is necessary to position our proposed ecosystem as a 

result-oriented PSS, in which provider agrees to provide the customer with a certain 

result or outcome rather than a specific product or service (Tukker, 2004). The 
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emphasis on results supports the idea of keeping the focus on value maximization, not 

the product or tool itself. 

Therefore, we conclude our focus on the issues about value maximization in 

wellbeing as our research question below: 

 

How to maximize senior wellbeing value of baby boomers through wearable-based 

service system? 

 

In order to answer this question, we need to know the following issues: 

 What are the components of wellbeing value? Why are them? 

 How to evaluate and measure values that are fundamentally 

multi-dimensional concepts? How to identify maximized value? 

 How to deliver values through interventions of wearable-based service 

system? What kind of interventions are going to provide? 

 How to integrate the resources from every stakeholders and users within the 

ecosystem?  

 

1.3 Research Method 

 

As we can see the gap under pursuing well-being of baby boomer, there is lack of real 

application to react on well-being theory. To design the innovated application, we 

decide to develop a wearable-device-based system associated with several 

stakeholders in our ecosystem, which aims at achieving successful aging. The goal 

will be realized in building an ecosystem called iEnjOrange and developing a 

well-being valuation and maximization system. 
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This system includes three major modules: Evaluation Module, Intervention 

Module, and Resource Integration Module. Evaluation Module observes the user’s 

behaviors by wearable devices as well as our system and evaluates the perceived 

value of their activities by a proposed evaluation matrix, so that we can position their 

current well-being status 

Intervention Module tries to generate a most appropriate set of personalized 

interventions with optimized value, which should satisfy several limitations and 

constraints, and takes into accounts the elements of incentives 

Resource Integration Module integrates all the resources within the iEnjOrange 

ecosystem, i.e. coming from our various third-party stakeholders. The resources 

include activities, knowledges of activities, limitations or constraints of them, as well 

as other further information from third-parties. 

 

1.4 Purpose and Contribution 

 

The aim of this research is to develop a way to maximize the wellbeing value for baby 

boomers through wearable-based service system under the perspective of PERMA 

model. There are four purposes of this research to give contributions to existing field:  

(1). Finding the most suitable definition and components of wellbeing as well as a 

methodology to measure wellbeing value: To achieve this, we need to compare 

the existing studies and researches regarding well-being composition and several 

measurements through different point of views.  

(2). Proposing a wearable-device-based service system that focused not only on 

vitality but well-being: It is necessary to integrate all the resources within the 

service system and interact with the other subsystems to ensure the user can 

receive proper values that co-created by our system and stakeholders. 
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(3). Evaluating individual’s personal well-being value by the wearable-based service 

system: Based on the measurement method we find, our system needs to observe 

user behavior by wearable devices and collects user data regarding wellbeing 

value so that we can position their current well-being status. 

(4). Providing the most appropriate activity-based intervention: Our systems needs to 

identify and generate a most appropriate set of personalized interventions with 

optimized expected value. 
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1.5 Content Organization 

 

In Chapter 1, we elaborate the current environment of wearable devices toward 

well-being of baby boomers to provide an overall view of our research background, 

motivations and define the research problem and purposes.  

In Chapter 2, which is the literature review section, we will discuss and try to 

find the theoretical support (e.g. wellbeing, measuring wellbeing, multi-dimensional 

evaluation, and intervention) that can help us define the specific objectives that are 

extended from Chapter 1 and build the knowledge base. 

In Chapter 3, we get a bigger picture of iEnjOrange project through building the 

conceptual framework, explaining a proposed ecosystem, and elaborating its system 

architecture.  

In Chapter 4, we build a conceptual framework from the review and finding in 

the Chapter 2 and try to use information technology to develop a possible solution that 

can be realized. A well-being valuation and maximization system will be introduced 

in detail. 

In Chapter5, we simply give an application scenario to show how our system 

works and to give reader an idea of our system’s value.  

In Chapter 6, we prose some propositions and evaluate our system and 

propositions with a case study, which is conducted as four controlled experiments. 

In Chapter7, we conclude our research with contributions, managerial 

implications, and limitation and future work.  
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Chapter 2  LITERATURE REVIEW 

In this chapter, we discuss the foundations and methodologies as the background 

knowledge of our research. We aims at developing a way to maximize wellbeing 

value for baby boomers through wearable-based service system. The review of 

wellbeing, the components of wellbeing, PERMA model, measuring wellbeing, 

multi-dimensional evaluation, and intervention are elaborated in order to build the 

fundamental as the required to sustain the research. 

 

2.1 Wellbeing 

 

Wellbeing is a widely discussed concept, which focuses on how people feel and think 

about their life. Instead of having a universal definition, wellbeing is often regarded as 

a multidimensional concept in which domains you discuss regarding wellbeing. It has 

been studied by researchers from different perspectives including mental health (e.g. 

Taylor & Brown, 1988), emotional wellbeing (e.g. Steptoe & Butler, 1996), economic 

wellbeing (e.g. Lusardi & Mitchell, 2005), life satisfaction (e.g. Neugarten et al., 1961; 

Deaton, 2007), and subjective well-being (e.g. Diener et al., 2003) etc.  

The field of subjective wellbeing comprises the scientific analysis of how people 

evaluate their lives—both at the moment and for longer periods such as for the past 

year (Diener et al., 2003). Growth in the field of subjective well-being represents huge 

societal trends concerning individuals’ value, subjective views in evaluating life, and 

the recognition that wellbeing consists of positive elements more than economic 

prosperity (Diener, 2000). There are several studies regarding people’s evaluations 

about their lives, including people’s emotional reactions to events, their moods, and 

judgements about their life satisfaction, fulfillment, and satisfaction with domains 

such as marriage and work (Argyle, 2001; Diener, 1984; Diener et al, 1999; and 
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Kahneman et al., 1999). Additionally, researchers claim that social indicators alone do 

not define quality of life (Diener & Suh, 1997), since people react differently to the 

same conditions and they evaluate those conditions based on their personal 

expectations, values and previous experiences. Almost all respondents of college 

students believe that happiness is more important than money (Diener et al., 1998). 

Thus, Diener et al. (2003) define subjective wellbeing as “people’s emotional and 

cognitive evaluations of their lives, includes what lay people call happiness, peace, 

fulfillment, and life satisfaction.”  

 

2.1.1 The Components of Wellbeing 

 

To improve wellbeing of baby boomers, the first thing we need is to understand the 

components of wellbeing, i.e. which elements construct wellbeing. Veenhoven’s 

(2006) research has shown that when you ask people about their life satisfaction, 70 

percent of their answer is what mood they are in, and about 30 percent is what 

judgment they make about the conditions of their life. To help people pursue 

wellbeing in life, it is essential to know what elements construct wellbeing, while 

there are still no widely accepted statements of it.  

Based on the study of Diener et al. (2003), several research domains have 

influences on the field of wellbeing. Sociologists and researchers of quality of life 

conduct surveys to determine how demographic factors such as income and marriage 

influences wellbeing (e.g. Bradburn, 1969; Andrews & Withey, 1976; Campbell et al., 

1976). Researchers in the area of mental health tended to broaden the idea of mental 

health beyond the absence of symptoms of depression and distress to include the 

presence of happiness and life satisfaction (e.g. Jahoda, 1958). Another impact was 

from social and cognitive psychologists who studied how adaptation and varying 
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standards influence people’s feelings of well-being (e.g. Brickman & Campbell 1971, 

Parducci 1995). From personality psychologists who studied the personalities of 

happy and unhappy people was another influence (e.g. Wessman & Ricks 1966). 

These diverse influences on the field contributed our understandings of wellbeing.  

It is without doubts that wellbeing is a complex concepts existed simultaneously 

in several domains, rather than a simple concept in certain domain. Diener et al (1999) 

claim that “Subjective well-being is a broad category of phenomena that includes 

people’s emotional response, domain satisfactions, and global judgements of life 

satisfaction.” They present a table the major divisions and subdivisions of the field of 

well-being as Table 2.1, which shows the components of subjective well-being mainly 

focusing on affects (moods and emotions) and satisfactions.  

 

Table 2.1 Components of Subjective Well-Being 

Pleasant affect Unpleasant affect Life satisfaction Domain satisfaction 

Joy Guilt and shame Desire to change life Work 

Elation Sadness Satisfaction with current 

life 

Family 

Contentment Anxiety and worry Satisfaction with past Leisure 

Pride Anger Satisfaction with future Health 

Affection Stress Significant others’ views 

of one’s life 

Finances 

Happiness Depression  Self 

Ecstasy Envy  One’s group 

 

Ryff (1989) also argued that when one reviews the characteristics of well-being, 

it is obvious that many features of positive psychological functioning are written in 

similarity. These views of previous studies result in core dimensions of the 

formulation of psychological well-being, summarized as self-acceptance, positive 
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relations with others, autonomy, environmental mastery, purpose in life, and personal 

growth.  

Stiglitz et al. (2009) also proved the multidimensional nature of well-being since 

he argued that it needs a multi-dimensional concept to define well-being and 

identified several key dimensions that should be taken into account: “1. Material 

living standards (income, consumption and wealth); 2. Health; 3. Education; 4. 

Personal activities including work 5. Political voice and governance; 6. Social 

connections and relationships; 7. Environment (present and future conditions); 8. 

Insecurity, of an economic as well as a physical nature.’’ 

Given there are various claim regarding wellbeing, we are going to adopt 

Seligman’s (2011) proposal, flourishing model, since it is a popular model in positive 

psychology and has been used in several studies (e.g. Forgeard et al.,2011; Cameron, 

2012; Park, 2014). It will be introduced in the next section.  

 

2.1.2 PERMA Model 

 

Seligman (2011), who works on positive psychology for years, develops the 

Flourishing model through cumulated results of his researches where the targets 

changed from authentic happiness and positive psychology to well-being or so called 

flourishing. Seligman (2002) originally proposed that there are three essential 

elements in well-being or ‘authentic happiness’: pleasure, engagement and meaning. 

He then offers two further elements in his latest study—relationships and 

accomplishment (Forgeard et al. 2011; Seligman 2011). The first element of wellbeing 

is positive emotion. The second is engagement, which means being absorbed. The 

third is relationship, which people are motivated to seek out and maintain, even when 

it brings none of the other elements. The fourth was having meaning in life, belonging 
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to and serving something you believed is bigger than you are. The fifth is 

accomplishment. Many people are motivated to achieve, to have mastery, to have 

competence, even if it brings no positive emotion, no engagement, no relationships, 

and no meaning (Seligman, 2011). In conclusion, the components of well-being are 

PERMA: positive emotion, engagement, relationships, meaning, and accomplishment.  

 

2.2 Measuring Wellbeing 

 

How people feel and think about their own life is believed essential to understand 

well-being in society that importance not only to experts or researchers but to all 

people in the society (Diener et al., 2003). It is necessary to know the user perceptions 

of well-being values.  

There are great numbers of surveys providing a straightforward and 

easily-collected measure of individual or national well-being regarding their own 

level of life satisfaction (e.g. Layard, 2005). Layard (2005) argues strongly such 

measures do indeed achieve this end, providing measures of individual, which 

aggregates various components of wellbeing, such as economic status, health, family 

circumstances, and even human and political rights. On the other hand, there is a more 

widely accepted view, associated with Sen (1999), which is that “human well-being 

depends on a range of functions and capabilities that enable people to lead a good life, 

each of which needs to be directly and objectively measured and which cannot, in 

general, be aggregated into a single summary measure.” 

For economists, it is assumed that higher incomes represent higher life 

satisfaction of individuals. However, it is often argued that income is both relatively 

unimportant and relatively transitory compared with family circumstances, 

unemployment, or health (for example, Easterlin, 2003). Easterlin (1974, 1995) has 
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suggested that there is little or no long run relationship between a nation’s income and 

its average level life satisfaction. Deaton (2007) analyzed the data from a World Poll 

conducted by the Gallup Organization in 2006 to find the relationships between life 

satisfaction and health satisfaction with national income, age, and life-expectancy, 

which was a trial to find out what well-being might be. For example, he found that 

older people, except the richest, are less satisfied with their lives in most countries, 

and the effects of aging on self-reported health is moderated by national income, i.e. 

the decline in health satisfaction with age is much stronger in poor countries than in 

rich countries. However, the methodology in this study is lack of “measuring in time”. 

Besides Deaton’s (2007) study, we list several existing methodologies regarding 

measuring wellbeing from previous literature as Table 2.2. Although there have 

already existed many kinds of measurements in different approaches (e.g. assessments 

(Andrews & McKennell, 1980); a world poll (Deaton, 2007); evaluation, experience 

and eudemonic approach (Dolan & Metcalfe, 2011), they are not suitable for our 

wearable-based platform and systems. Since we need a methodology that can measure 

the values in time and be used directly by the operation of systems rather than by the 

inputs of users, an evaluation method that minimizes the involvement of human is 

required. Thus, we are trying to find out another way to measure wellbeing, when 

using PERMA as indicators.  

 

Table 2.2 Existing Wellbeing Measurements from Literatures 

Proposer Measures/Indicators Methodology 

Andrews & 

McKennell  

(1980) 

affective factors and 

cognitive factors 

The ideas are investigated using a structural 

modeling approach applied to 23 assessments of 

life-as-a-whole (in a form of questionnaires and 

interviews) from a national survey of Americans 

and/or a survey of urban residents in England. 
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Deaton  

(2007) 

life satisfaction and 

health satisfaction as 

well as national income, 

age, and life-expectancy 

The Gallup Organization conducted a World Poll 

that used an identical questionnaire for national 

samples of adults from 132 countries. The author 

analyzed the data to find the relationships between 

several measures regarding wellbeing from the 

global perspective.  

Dolan & 

Metcalfe  

(2011) 

(1) Life satisfaction; (2) 

Happiness yesterday and 

worried yesterday (3) 

Worthwhile things in life 

Compare three broad types of subjective well-being 

measure for public policy: (1) evaluation (global 

assessments); (2) experience (feelings over short 

periods of time); and (3) ‘eudemonic’ (reports of 

purpose and meaning, and worthwhile things in life) 

 

2.2.1 Multi-Dimensional Evaluation 

 

In this research, we try to measure well-being through wearable-device-based system. 

It is necessary to create a new mean to conduct it. As much literature mentioned in 

previous sections has proved the multi-dimensional nature of well-being, we should 

search for a way to measure multi-dimensional concept. It should be remembered that 

we are adopting the composition of well-being based on the perspective of PERMA 

(Seligman, 2011).  

In the recent decades, there are more and more researches focus on the concepts 

such as quality of life, happiness and well-being (e.g. Easterlin, 1995, 2001; Frey and 

Stutzer, 2002; Michalos, 1980). One important universal question of them is pointed 

out by Munda (2014): how can we develop a methodological and measurement 

framework to account for well-being of nations? Munda (2014) then used shadow 

prices to answer this question in an economic approach, which are primarily meant to 

implement economic efficiency, i.e. prices/costs reflect conditions at the margin. The 

use of shadow prices for measuring multidimensional concepts is based on a very 

pragmatic argument: that is, different dimensions of concepts such as well-being 
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cannot be measured simultaneously by different metrics. Although an aggregation of 

different concepts might be the purpose of shadow prices, shadow prices have been 

invented for another reason, i.e. the implementation of the concept of “real 

opportunity cost”, as the similar concept of marginal value (Heckman, 1974; Munda, 

2014). Opportunity cost refers to the relevant trade-offs that guide decision-making 

(O'Donnell, 2008). Since resources are scarce relative to needs, the use of resources in 

one way prevents their use in other ways (Palmer & Raftery, 1999). In our opinion, 

despite the different perspectives of shadow prices and opportunity costs, i.e. one is 

from the view of marginal value and the other from the view of cost, they both share 

the idea that assets should be substitutable. There are some rational calculus solutions 

for the aggregation of measuring substitutable multi-dimensional concepts, for 

example, multi-criteria evaluation (Munda, 2004; Roy, 1996; Figueira et al., 2005). 

Munda (2014) described his multi-criteria evaluation as an evaluation matrix 

regarding to well-being and sustainability in a nation-scale. The basic idea of 

multi-criteria evaluation is to firstly set an objective that we desire the world to 

change (e.g. maximizing profits or minimizing environment impact) and then find 

criteria, which are useful practical indicators. In iEnjOrange’s case, the goal will be to 

maximize the senior well-being value, which focuses on the baby boomers rather than 

the nation. We are going to propose our multi-dimensional evaluation matrix as 

PERMA evaluation matrix in Chapter4. 

 

2.3 Intervention 

 

After the evaluation of wellbeing value of baby boomers, another important issue is 

how to improve the value by some sort of actions. We will use the term “intervention” 

to represent the action we conduct on the baby boomers. Intervention is a well-known 
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technique in several domains of psychology. Cognitive interventions are a type of 

psychological intervention, a set of techniques and therapies practiced in counseling 

(Ballou, 1995). In applied psychology, interventions are actions performed to bring 

about change in people. A wide range of intervention strategies exist and they are 

directed towards various types of issues. Most generally, it means any activities used 

to modify behavior, emotional state, or feelings (Ballou, 1995).  

In Seligman’s (2011) research, there is an experiment that tries to find out which 

exercises make people lastingly happy as positive interventions, among about two 

hundred suggestions. It will ask respondents to pick up one exercise and follow 

him/her for the next six months, asking about his/her depression and well-being. For 

example, one exercise is “three good things”: “Every night for the next week, before 

you go to sleep, write down three things that went well today, and why they went 

well.” It results in that six months later people doing this are less depressed and have 

higher positive emotion.  

In our research, we are intending to do interventions through a 

wearable-device-based platform. The interventions are also viewed as exercises to be 

done by the users and the aim of the system is to find the most appropriate activities 

to make their well-being value maximized. The concepts and mechanisms of the 

system will be introduced in following sections.  
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Chapter 3  IENJORANGE PLATFROM 

Nowadays, people’s expectation to quality of life grows higher and higher. Health 

becomes a hygiene factor, a basic need. Especially for the baby boomers aged beyond 

50, they have already spent most of their lives on pursuing something, and besides 

staying in health, “wellbeing” now is a higher goal for them to pursue. iEnjOrange 

plans to provide a platform that integrates services from different stakeholders and 

creates an ecosystem focusing not only health but also wellbeing. This chapter aims to 

depict the whole picture of our integrated research project－“iEnjOrange”. 

 

3.1 The Conceptual Framework of iEnjOrange 

 

In iEnjOrange, we assume that wellbeing is an ultimate goal for everyone. Wellbeing 

is a broader concept beyond happiness (Seligman, 2011). In order to achieve 

wellbeing, we thought there is no doubt for them to find their own meaning in life 

because meaning refers to a sense of comprehensibility (Park, 2014) and it is central 

to wellbeing (Steger, 2012). But the word “meaning” is too abstract to realize, it needs 

some method to measure and calculate. Based on PERMA model, there are five 

dimensions: positive emotion, engagement, relationship, and accomplishment 

(Seligman, 2011). 

PERMA model is our core theory, to which we add another concept, vitality, as 

shown in figure 3.1. It’s important to define and explain what they really work. There 

are some statements of explanation as follows: 
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Figure 3.1 Conceptual Building Block 

Note: P = Positive Emotion; E = Engagement; R = Relationship; A = Accomplishment; V = Vitality 

 

PERMAV is our core theory, as shown in figure 3.1, we need to find meaning 

through PERMAV. It’s important to define and explain what they really work. There 

are some explanations as follows: 

 

 Positive Emotion: 

Positive Emotion involves positive senses, such as pleasure, comfort, good, 

happy, satisfied, and so on (Seligman, 2012). Positive Emotion has been considered as 

an important factor toward flourishing by many positive psychologists (Rogers, 1951; 

Jahoda, 1958; Erikson, 1963 & 1982; Vaillant, 1977; Deci & Ryan, 1985, Ryff & 

Singer, 1996; Cameron et al., 2003). 

 Engagement: 

Engagement is related to the sense of flow, which means one is completely 

self-less absorbed in activities (Csikszentmihalyi, 1997). People may feel time passing 

quickly, and focus on what they are doing when they are in flow (Csikszentmihalyi, 

1999).  

  

Strength

 

Activity

P E R A V 

Meaning 

Wellbeing 
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 Relationship: 

Relationship involves one’s authentical connection with others (Seligman, 2012), 

and it is a critical factor of achieving wellbeing (Grootaert et al., 2003). Through 

measure social capital in online and offline, it’s easier to understand people’s 

relationship situation and achieving social wellbeing (Antheunis, Abeele and Kanters, 

2015).  

 Accomplishment: 

Accomplishment relates to the sense of accomplishment and successful pursuits 

(Seligman, 2012). According to Seligman’s PERMA model, achievement means a 

sense of accomplishment and success in one’s pursuits. Further, achievement is 

strongly linked with purpose and pursuit of important goals, which are elements of 

meaning of life (Park, 2014). We propose that we can reach higher degree of 

Accomplishment, when we well pursue meaning and purpose in life. 

 Vitality: 

In iEnjOrange, vitality means health, which represents one’s physical and 

phschological status. In addtion to being the most fundamental element regarding the 

other four values, vitality is even more important among seniors. For example, the 

prevalence of reports of four chronic conditions increased significantly among 40- to 

59-year-olds baby boomers, including cardiovascular disease, obesity, lung problems, 

and diabetes (Martin et al., 2009).  

 Meaning 

Meaning involves one’s purposeful and meaningful sense (Seligman, 2012). 

Meaning in life has been found a great importance in psychology, even in positive 

psychology, which is popular recently, leading to wellbeing. Steger in 2013 stated that 

the influences of Relationship and Achievement depend on character of each 

individual, which is affected by personal strengths. And, Achievement related to goals 
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and purposes pursuing, which also are covered by Meaning (Park, 2014). Engagement 

and Positive Emotions cannot stand alone without meaning pursuing (Steger, 2013). 

Therefore, we put Meaning as our base of concept.  

 Strength 

Identifying and developing Strengths can help individuals to keep pursuing goals 

(Segerstom, 2001), and help them to identify meanings and purposes (Sweeney, 2014). 

As the result, we define strength as one of our bases under meaning. 

 Activity 

Therapeutic recreation has developed for a long time in positive psychology. It 

means that specialists utilize one’s leisure experiences to enhance Strength, and reach 

the goals, which is meaning and purpose in life (Anderson and Heyne, 2012). In our 

project, we facilitate activities intervention as leisure intervention to provide to 

individuals and help them reach their final goals in life. Therefore, Activity is also an 

important base under Meaning in our project. 

 

3.2 The Ecosystem of iEnjOrange 

  

In order to improve wellbeing through meaning in life, it is not easy to achieve it only 

by a device or a service. That is why iEnjOrange project not only needs a platform but 

builds a whole ecosystem, which is depicted as a value network shown as Figure 3.2. 

The main purpose of iEnjOrange is to co-create the value and deliver them to users by 

the cooperation between each stakeholders and the integration of resources.  

As the main role between stakeholders and consumers, iEnjOrange holds 

massive user information, e.g. biological information and user behaviors etc. 

According to these information, iEnjOrange tries to find the meaning of each users 
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and cooperates with all the stakeholders in our ecosystem to provide integrated 

services and encourage users to achieve their life meanings. 

The stakeholders inside dotted lines are in the same system and directly impact 

the value co-creation of iEnjOrange platform. On the other hand, the stakeholders 

outside the dotted lines support the operation of the platform. They will be 

individually introduced as follows: 

 

Figure 3.2 The iEnjOrange Ecosystem 

 

1. Activity Providers 

In the ecosystem of iEnjOrange, activity providers are one of the most important 

stakeholders, which directly or indirectly provide baby boomers with their favorite or 

potentially interesting activities. iEnjOrange platform can support the activities in 

many ways, like biological information, location information, user behavior, or 
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communication and interaction. Users will be more willing to join or enjoy activities 

as activity providers can provide feedbacks to iEnjOrange, such as user behavior or 

status. This will result in a positive feedback cycle and gradually find the real views 

of users’ lives.  

2. Digital Service Providers 

 Apps for wearable devices are the key stakeholders bridging between activity 

providers and iEnjOrange. The purpose of Apps is to support users to record 

behaviors through wearable devices. 

3. Insurance Companies 

 iEnjOrange plans to cooperate with insurance companies and issues new health 

care plan, which focus on not only health but also wellbeing to improve the quality of 

life. Insurance companies provide users with smart wearable devices for free so that 

the users can enjoy the services in iEnjOrange platform, which are co-created by the 

service providers.  

4. Medical Institutions  

 iEnjOrange holds massive user information so it can know the lifestyles or habits 

of users by analysis and professions can find meaningful insights from the analysis 

results. This provides a way for medical and health care institutions to accurately 

track the patients’ life and doctors can track the changes after treatments and see 

whether they are effective. This will improves medical-related institutions and their 

treatments in the long run. 

5. Device Suppliers 

 Since iEnjOrange platform highly relies on smart wearable devices, iEnjOrange 

includes device suppliers in our ecosystem. We expect that the device suppliers can 

cooperate with the insurance companies in leasing model so that the users 
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participating the new insurance plan can freely use the device and normal users can 

directly buy it as well.  

6. Banks & Venture Capital Companies 

iEnjOrange cooperates with financial institutions to encourage App developers to 

develop new Apps and to lower the threshold of it. A financial institution like a bank 

or a venture capital company plays a role as an investor. App developers propose their 

ideas to the investors and those who hold potential benefits and markets can win the 

investme1nts from the bank or the venture capital company.  

 

3.3 The System Architecture of iEnjOrange  

 

The iEnjOrange project intends to provide services to help baby boomers achieve 

their life well-being with an integrated wearables-based platform. The platform is 

activity-driven and focuses not only vitality but PERMA well-being. It comprises of 

four components including Well-being Maximization System, Meaning System, 

Relationship Ameliorating System, and Positive Emotion and Engagement 

Optimization System (as shown in Figure 3.3).  
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Positive Emotion and 

Engagement Optimization

System 

Relationship Ameliorating 

System 

Meaning Searching

System

Well-being Maximization 

System

iEnjOrange Platform

interventionobservation & feedback

 

Figure 3.3 The iEnjOrange System Architecture 

 

 Well-being Maximization System 

This system integrates all the resources within the platform and generates 

personalized activity-based interventions through an approach that combines the 

results of local mechanisms to get the global optimality. It also uses an 

evaluation matrix to measure well-being value, a multi-dimensional concept, 

between each intervention. By the well-being valuation and maximization, the 

system tries to provide the most appropriate interventions with most expected 

value. 

 Meaning Searching System 

We proposed a mechanism using strength-based activity intervention to 

help individuals reach their meaning value maximization. To reach the goal, we 

identify what users’ strengths and plans are, and adjust users’ plan through 
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changing activities they are engaging based on their individual signature 

strengths. 

 Relationship Ameliorating System 

This system provides methods to improve relationship based on the concept 

of social capital (Putnam, 1993). According to the behaviors on virtual and real 

world, system will provide solutions by the following four modules: social 

capital measurement, social capital increase & maximization, social wellbeing 

achievement and co-fulfilling verification. These modules quantify each user’s 

social capital and provide suggestions to maximize it. After receiving feedbacks 

from users and the entire platform, system will adjust to match the obtained 

information. In this system, we are dedicated to improve relationship and achieve 

social wellbeing. 

 Positive Emotion and Engagement Optimization System 

We use the physical data got from the wearable device to measure the 

positive emotion and engagement of users in a short or long term time. The 

real-time data can be grouped to analyze in process in order to optimize the value 

of data in the comprehensive measurements. The ultimate goal of this system is 

aimed to achieve the autonomy in the circle of the whole system. 
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Chapter 4  METHODOLOGY 

In Chapter4, we will introduce the methodology to achieve successful aging through 

senior well-being valuation and maximization, i.e. the mechanism of our system 

within the proposed iEnjOrange platform, including a conceptual framework of our 

system, a system architecture that shows the design and implementation logic, and the 

descriptions of the system modules in detail.  

 

4.1 Conceptual Framework 

 

This section provides a conceptual framework of our research. Figure 4.1 depicts the 

underlying conceptual framework of our research. There are six important concepts in 

our conceptual framework: senior well-being valuation, cumulated perceived value, 

intervention quality, perceived benefit, perceived cost and user engagement.   

Figure 4.1 Conceptual Framework 
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 Senior Well-being Valuation refers to a concept of the valuation method that our 

system mainly provides with the help of wearable-based service system. We aim 

to propose a well-being measurement mechanism and expect our system to be 

available to evaluate and intervene the users so that they can receive more sense 

of well-being value. Therefore, we propose this conceptual framework that can 

help determine whether this concept is acceptable. 

 Perceived Value is a widely discussed concept in the decades among different 

commercial activities, such as beverage (product) (Zeithaml, 1988), retail 

shopping (service) (Kerin et al., 1992) and e-commerce environment (Chen and 

Dubinsky, 2003) etc. While Zeithaml (1988) defined perceived value as “a 

consumer’s perceptions of what is given determine the consumer’s overall 

assessment of the utility of a product” in a product perspective, Chen and 

Dubinsky (2003) defined it as “a consumer’s perception of the net benefits 

gained in exchange for the costs incurred in obtaining the desired benefits”.  

In our research, we focus on the perspective of senior well-being, which should 

be cumulated given the well-being value is necessarily considered during an 

individual’s whole lifetime. Therefore, we refer to cumulated perceived value as 

a user’s cumulated perceptions of well-being based on the considerations of its 

benefits and costs needed to be acquired during lifetime. 

 Perceived Benefit consists of extrinsic and intrinsic factors, which are 

respectively cognitive and affective elements (Kim et al., 2007). Both extrinsic 

and intrinsic factors have been found to influence perceived value and behavioral 

intention (Petrick, 2002). There are different explanations of what constructs 

perceived benefit. Kim et al. (2007) propose usefulness and enjoyment as 

perceived benefit, while Wiedmann (2007) regard them as financial, functional, 

individual, and social dimension. On the other hand, we refer perceived benefit 
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as an integrated concept including both extrinsic and intrinsic components. It 

consists of PERMAV value, based on well-being model proposed by Seligman et 

al. (2011).  

 Perceived Cost includes both monetary and nonmonetary (Thaler, 1985; 

Zeithaml, 1988). We adopt Kim et al.’s (2007) definition of perceive sacrifice 

and classify perceived cost into technicality and perceived fee. We refer to 

technicality as the degree of to which service is perceived as being technically 

excellent in the process of providing services (DeLone and McLean (1992); Kim 

et al., 2007). Perceived fee also is an indicator of sacrifice (Grewal, Monroe, and 

Krishnan 1998; Zeithaml 1988), which symbolizes the encoding or 

internalization of the objective selling price of a product/service (Jacoby and 

Olson, 1977). 

 Perceived Quality can refers to the customer’s judgement about a product’s 

overall excellence or superiority (Lewin, 1936; Zeithaml, 1988), other than 

objective quality that refers to the actual technical excellence or superiority of 

the products (Hjorth-Andersen, 1984) . When it comes to service quality, it has 

been widely accepted to be described as a form of attitude that results from the 

difference between expectations and performance (Zeithaml 1988; Cronin and 

Taylor, 1992). 

 When it comes to User Engagement, it should be noted that it is different from 

the engagement value measured in well-being model focuses on activities. The 

former focuses on the engagement of our proposed service system. We adopt 

Forrester’s (2008) research on engagement, which indicated that customer 

engagement can be divided into three categories: involvement, interaction, and 

intimacy.  

https://scholar.google.com.tw/citations?user=fxbJ16gAAAAJ&hl=zh-TW&oi=sra
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 In Arrow (1) and Arrow (2), we argue that senior well-being valuation should be 

judged by cumulated perceived value and intervention quality. Quality and value 

are different in two ways: first, value is a higher level concept that is more 

individualistic and multi-dimensional; second, value, unlike quality, is a trade-off 

between give and get components, while quality is more close to get only 

(Zeithaml, 1988).  

 As the literatures indicated that perceived value is a trade-off between “give” and 

“take” (Dodds and Monroe, 1985), in Arrow (3) and Arrow (4), we adopt the 

Value-based Adoption Model proposed by Kim et al. (2007), which considered 

perceived value as the aggregation of perceived benefit and perceived cost.  

 In Arrow (5) and Arrow (6), we argue that user engagement is an important 

indicator that influences a user’s perception of value (cumulated perceived value) 

and service quality (intervention quality). We believe that the more a user 

engages him/herself into the service system, the higher value and quality should 

be perceived by him/her. 

 Besides indirectly influence on senior well-being valuation by the intermediary 

variables, in Arrow (7), we also believe that user engagement would directly 

impact on our proposed goal, senior well-being valuation.  
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4.2 System Architecture 

 

Since the purpose of our work is to build a system for maximizing baby boomers’ 

well-being value through wearable-based service system, this section aims to provide 

the system architecture of our research and connect it to our conceptual framework. 

The system architecture extends our method on how to fulfill the conceptual 

framework at previous section 4.1; that is, the design and implementation details of 

our research (See Figure 4.2). 

In this section, the system architecture consists of three major modules: Resource 

Integration Module, Evaluation Module and Intervention Module, as well as two 

databases: user database, and third-party resource data base. 

Figure 4.2 System Architecture 
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Our system intends to achieve maximization of the total value of our well-being 

proposition, which refers to PERMAV value. To fulfill the goal, it takes the three 

modules we mentioned and the interactions of them. 

Evaluation Module collects basic personal user data from device readings, social 

media linkages, and some questionnaires as an initialization to understand personal 

preferences of each value, that is, the preferred weights of each PERMAV value. Then, 

we observe the user’s behaviors by wearable devices as well as our system and 

evaluate the perceived value of their daily activities by our proposed evaluation 

matrix, so that we can position their current well-being status and dynamically adjust 

some parameters in the evaluation matrix. Evaluation Modules can be separated into 

three submodules, user perception submodule, PERMA evaluation matrix submodule, 

and parameter adjustment submodule. 

In Intervention Module, we try to generate a most appropriate set of personalized 

interventions with optimized value. This set of interventions should pass the filter of 

several limitations and constraints, and takes into accounts the elements of incentives 

to increase the degree of user involvement. As the user accepts the recommended set 

of interventions, our system begins to observe his or her behaviors again. This cycle 

goes on and on until the perceived well-being value is maximized. Intervention 

Modules can also be separated into three submodules, tag-based intervention 

configuration submodule, intervention instance filter submodule, and activity-based 

intervention flow submodule. 

In the cycle between Evaluation and Intervention Module, the system needs two 

important inputs other than user data, which means the configuration of interventions 

based on these inputs. One is Resource Integration Module, which integrates all the 

resources within the iEnjOrange ecosystem, i.e. coming from our various third-party 
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stakeholders. The resources include activities, knowledges of activities, limitations or 

constraints of them, as well as other further information from third-parties.  

The other input is iEnjOrange support module which is first introduced in 

chapter 3 and described in detail in Liao’s, Wei’s, and Wang’s papers (Liao, 2015; Wei, 

2015; Wang, 2015). iEnjOrange support module will provide our system with their 

observations on users in a way of “tag”, which conveys messages about the 

characteristics of activities that they respectively suggest to be done by users. 

The following sections will describe the details and explicate the operations of 

these modules and submodules.  

 

4.3 Resource Integration Module 

 

As we mentioned in chapter 3, our system serves as a service platform integrating the 

services of the other stakeholders in the iEnjOrange ecosystem. Therefore, the 

purpose of Resource Integration Module is to integrate all the resources from user 

himself or herself and all the stakeholders in our ecosystem. That is, this module tries 

to collect them all and put them into an activity-centered database, which means all 

the resources are supporting the manipulation of activities and will be used to describe 

activities or attached on them as tags. 

Table 4.1 shows some examples of stakeholders of iEnjOrange ecosystem and 

the resources provided by them. Take activity providers as an example. They supply 

all kinds of activities, as a type of resource, which can be taken by the baby boomers. 

For example, a travel agency provides traveling packages, a yoga club provides 

exercise communities, an art exhibition organization provides painting exhibitions, 

and a music class provides instrument learning courses. Besides the basic information 

about the activities, such as time and location, these activity providers might provide 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

34 

some other information as resources, such as on-sale news. In addition to activity 

providers, there are digital service providers, which provide digital service such as 

wearable-device Apps. These digital services assist baby boomers when they are 

doing related activities. There are also some other types of stakeholders that we could 

gradually engage in our ecosystem. For example, medical institutions can provide 

helpful knowledge about health and disease.  

Furthermore, we also regard user profile as an essential resource in our system 

since every personalized move of our system should base on individual’s different 

conditions. User profile plays an important role when the system generates 

interventions. The details of user profile will be introduced in chapter 4.4.1. 

 

Table 4.1 Examples of Stakeholders and the Provided Resources 

Types Examples of Stakeholders Examples of Resources 

Activity 

providers 

Travel agency Traveling packages 

Yoga club Exercise communities 

Art exhibition organization Painting exhibitions 

Music class Instrument learning courses 

Digital 

service 

providers 

Running Recording Service Path recording, physiology recording 

Traveling Assistant Map guiding, sights recommending 

Instrument Assistant Tuning 

Others Medical institutions Health knowledge, disease knowledge 

Users User profile … 

 

There is another thing needs to be done in this module. Activity-based 

interventions is the focus of iEnjOrange platform as well as our system, which means 

the system aims at recommending several personalized activities that it expects to be 

valuable to the user. Our system intervention is based on the mechanism of activity 

tags and context tags, which are attached to all the activities to categorize and specify 

them correctly.  
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Activity tags represent the activities that are commonly done by baby boomers 

(See Appendix 1), which provides a way to categorize activities. The reason why we 

need activity tags is that it nearly impossible to list all activities in the world and 

every activity might have more than one activity characteristic as tags allow activities 

to have more than one attached. In order to come up with these tags, we initially listed 

several activity tags, based on 28 activities from the research of Eakman et al. (2010) 

that proposed a developed 28-item tool designed to measure the meaningfulness of 

activity. We deleted some activities that are daily routines and not appropriate for 

recommendation and broke down them into two sub-levels, which we thought are 

more likely to be done by baby boomers.  

Context tags, on the other hand, refer to some kinds of contexts when doing an 

activity (See Appendix 2). We divided the contexts into three perspectives, device 

perspective, strength perspective, and social perspective. Context tags are decided by 

the iEnjOrange Support Module to satisfy their needs to see activities in different 

perspectives so that they can achieve their local optimal by their local method.  

Every activity will be attached with activity tags and context tags in Resource 

Integration Module. Until then can activities be manipulated or controlled by the 

system.  

 

4.4 Evaluation Module 

 

The main purpose of Evaluation Module is to evaluate what the user has done through 

the perspective of well-being value so that we could identify whether it is valuable for 

the user. As Figure 4.3 shows the concept of our well-being value formula, we believe 

that the maximization of perceived benefit and the minimization of perceived cost can 

lead to perfect well-being value, which is the purpose of iEnjOrange. When it comes 
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to well-being value in our research, it contains several components that are positive 

emotion, engagement, relationship, meaning and accomplishment (Seligman et al., 

2011) and we add Vitality to it as PERMAV value. However, the definitions and 

characteristics of each PERMAV value are highly different, we could say that 

Well-being is definitely a multi-dimensional concept and it is truly difficult to 

evaluate a multi-dimensional concept in the same standard.  

 

Positive Emotion + Engagement + Relationship 

+ Meaning + Accomplishment + Vitality

=
Senior

Wellbeing

Perceived Benefit

Technicality + Perceived Fee

Perceived Cost

( )

( )

 

 

Based on the literature reviews of multi-dimensional evaluation, we are going 

to develop our own evaluation mechanism. As Munda (2014) described his 

multi-criteria evaluation as an evaluation matrix regarding to well-being and 

sustainability in a nation-scale, the basic idea of multi-criteria evaluation is to firstly 

set an objective that we desire the world to change (e.g. maximize profits or minimize 

environment impact) and then find criteria, which are useful practical indicators. In 

iEnjOrange’s case, the goal will be to maximize the senior well-being value, which 

focuses on the baby boomers rather than the nation. However, we still believe it can 

work on a user-scale evaluation as well, since it is a solution trying to evaluate 

multi-dimensional concepts in a unified way, no matter what the concepts exactly are. 

Therefore, at the base of Munda’s impact matrix for multi-criteria evaluation, we 

Figure 4.3 The Concept of Well-being Value Formula 
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propose our multi-dimensional evaluation matrix as PERMA evaluation matrix (See 

Table 4.2).  

 

Table 4.2 PERMA Evaluation Matrix 

Criteria  Options (Activities/Interventions)  

 Weights a0 a1 a2 a3 

Positive Emotion w p(a0) p(a1) . p(a3) 

Engagement w e(a0) . . . 

Relationship w r(a0) . . . 

Meaning w m(a0) . . . 

Accomplishment w a(a0) . . . 

Total  Sum(a0) Sum(a1) . Sum(a3) 

Note: evaluation criteria are practical indicators of the objective; options are activities that the user has done 

or will do; criterion scores are the results of measurements on each value 

 

In PERMA Evaluation Matrix, the evaluation criteria are our proposed essential 

indicators of well-being value except Vitality, including Positive Emotion, 

Engagement, Relationship, Meaning and Accomplishment. The reason why we did 

not put Vitality in is that in iEnjOrange project, we try hard to pursue a 

comprehensive well-being value for baby-boomers. In order to have the users 

perceive the well-being value in a whole, we focus on PERMA since they are some 

important values that users easily ignore. Besides, Vitality is difficult to be completely 

measured by only information technologies, such as wearable devices, to date. 

Therefore, we collect Vitality-related information (e.g. sleep, work etc.) and express 

them in user profiles where Vitality will be taken into account to support the 

intervention generating process with PERMA Evaluation Matrix. 

The options are represented in a form of activities and the criterion scores, as the 

key part of this multi-dimensional evaluation, that are the results of constructed 
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measurements of activities in each PERMA value on scale 1 to 10. For example, 

criterion score p(a1) stands for the score of Positive Emotion in intervention a1, which 

comes from the local measurement mechanism by iEnjOrange Support Module. When 

we are measuring the scores of activities users just have done, the scores convey their 

perceived value; when we are trying to generate some recommended activities that are 

expected to have high scores, and then the scores convey expected values and the 

activities in option are called interventions.  

Furthermore, we add two more ideas to this multi-dimensional evaluation matrix. 

First, from the perspective of shadow prices, since the evaluation criteria are 

substitutable, we assume they are calculable and criterion scores of each activity can 

be summed into a total score, e.g. Sum (a1). That is, although every activity or 

intervention has its criteria scores in five dimensions, we can sum them up as a total 

score of it in order to compare the value between each option. When it comes to 

“sum”, how to sum these scores up is a question. Does that directly add up all the 

criterion scores? Or the calculation should consider some other influences? Therefore, 

our second idea is weight, which represents different preference level or importance 

level of each user. Every evaluation criterion has its own weight and the total score 

then equals to the weighted sum of the evaluation criterion. One should be noted that 

the weights should be personalized and could vary or be adjusted during the journey 

of user experience, which will be explained in following section.  

The proposed multi-dimensional evaluation, PERMA Evaluation Matrix, is one 

of the key elements in our system and even in iEnjOrange project. It will be used in 

not only here, Evaluation Module, but Intervention Module. The details of how it 

works will be discussed in later sections. 
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4.4.1 User Perception Identification Submodule 

 

User Perception Submodule works as a contact window of our system, which tries to 

gather all the inputs from different sources and then shape an image of the user. There 

are two main phases in the submodule. The purpose of Phase1 is to initialize the 

system by collecting user preferences and observations on users, while Phase2 aims to 

continuously collect input data to know the value perception of individuals. 

 

AssessmentAssessment

AssessmentObservation

Data

iEnjOrange

Score

Assessme

nt

Assessme

nt
Assessment

iEnjOrange

Support Module

User 

Profile

PERMAV

Evaluation

Matrix

Collect 

User Perception

 [ Phase 1 ]  

 [ Phase 2 ]   

Figure 4.4 User Perception Identification Submodule 

 

 Phase1:  

As Figure4.4 depicts, in order to realize the initialization of the operation of our 

system, User Perception Submodule collects input data from different sources to have 

a basic understanding of the user. Then, based on this foundation, the system can start 

to find out what is valuable for the user in the following modules. The input data can 

be categorized into three types: user profile, iEnjOrange score and observation data, 

which are generated by two sources.  
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(1). An assessment, the first source, is in a form of questionnaires as well as 

social media linkage and device settings, which will generate user profile as 

outputs. The assessment aims to know basic personal data, the preferences 

of each value, health conditions, and hobbies. Personal data means basic 

information about users, including gender, age, or residential region etc. 

Value preferences refer to the preferred weights of each PERMA value and 

the preferred weights of value in different timeline, which are directly asked 

to the user for weight numbers and will be used in PERMA evaluation 

matrix. Health conditions are diseases or some symptoms or bad habits in 

relation to the user’s health that should be carefully concerned. Hobbies are 

some activities the user interested in and will be taken into account in 

Intervention Module.  

(2). The second source is iEnjOrange Support Module, which observes the 

perceived value of a user of our system. iEnjOrange Support Module 

observes the user directly through the perspectives of wearable devices, 

social relationship and strengths and provides iEnjOrange scores and 

observation results to our system. iEnjOrange scores are PERMA scores 

describing the perceived value of specific activities, which measured by 

iEnjOrange Support Module and will be used in PERMA evaluation matrix. 

Observation results include device readings that were detected by wearable 

or other devices and user behaviors that are recorded by Apps or functions 

within iEnjOrange platform. These kinds of inputs will somehow be 

different from the original understanding of the user, so it is necessary that 

this submodule will keep updating the contents of user profile by the 

observed user perception of iEnjOrange Support Module. It will keep doing 
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so without going to the next submodule during the first two weeks after the 

start point of entering iEnjOrange platform. After that, it moves to phase2.  

 

Table 4.3 concludes the descriptions of input data and shows some examples of 

the input data. 

 

Table 4.3 Inputs of Evaluation Module 

Inputs Descriptions Examples 

User Profile Personal 

Data 

Basic information about users gender, age, height  

weight, residential 

region  

Value 

Preferences 

The preferred weights of each 

PERMA value and the preferred 

weights of values in different 

timeline 

… 

Health 

Conditions 

Diseases, symptoms or bad 

habits related to health 

BMI, little sleep, 

diabetes 

Hobbies Activities the user interested in mountain climbing, 

traveling 

iEnjOrange 

Scores 

PERMA 

Scores 

The criterion scores of observed 

activities generated separately 

by local mechanisms of support 

modules in iEnjOrange 

p(a0)=7.5, e(a0)=8, 

r(a0)=5, m(a0)=6.4, 

a(a0)=4.1 

Observation 

Results 

Device 

Readings 

Device readings detected by 

wearable or other devices 
… 

User 

Behaviors 

User behaviors recorded by 

Apps or functions within 

iEnjOrange platform 

… 

 

 Phase2:  

The purpose of phase2 is to keep collecting input data and providing the 

information of what a user perceives to the next submodule. The main difference 

between phase1 and phase2 is that phase1 focuses on the initialization of our system, 
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i.e. the construction of the image of a new user, but phase2 focused on the system 

flow. That is, in phase2, our system starts to operate the following system modules. It 

regards User Perception Submodule as a unified input. As iEnjorange Support Module 

keeps providing iEnjOrange with the scores and observation results, User Perception 

Submodule keeps updating user profile by user perceptions and tells these information 

to the next submodule, PERMA Evaluation Submodule. 

 

4.4.2 PERMA Evaluation Matrix Submodule 

 

This submodule plays one of the most important roles in our system, i.e. the 

evaluation of well-being value. After the system knows the perception of a user, it is 

ready to calculate the overall value of each specific activity to compare them with 

each other. The system needs a universal way to evaluate multi-dimensional concepts 

of well-being value at the same base and at the same time by what we have introduced, 

PERMA Evaluation Matrix.  

By the help of assessments in the previous submodule, the system has the basic 

understanding of the preferences of each value, which means it knows what the 

weights of each value to the user and the weights of value varied through timeline. 

Since that, the system can see the value not only in a certain time but in the user’s life 

as a whole. Also, by the support of iEnjOrange Support Module, the system knows 

every criterion score of each activity, the system knows every criterion score of each 

activity (valuen), which stands for perceived values. Then, the total well-being value 

will be the sum of the product of each weight (wn) and each criterion score as the 

following formula (Note: the sum of vm indicates the weights of value varied through 

timeline): 
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𝑇𝑜𝑡𝑎𝑙 𝑤𝑒𝑙𝑙𝑏𝑒𝑖𝑛𝑔 𝑣𝑎𝑙𝑢𝑒 = ∑ 𝑣𝑚 ∗

𝑘

𝑚=1

∑ 𝑤𝑛 ∗ 𝑣𝑎𝑙𝑢𝑒𝑛

5

𝑛=1

 

= ∑ 𝑣𝑚 ∗

𝑘

𝑚=1

( 𝑤1 ∗ 𝑝(𝑎𝑖) + 𝑤2 ∗ 𝑒(𝑎𝑖) + 𝑤3 ∗ 𝑟(𝑎𝑖) + 𝑤4 ∗ 𝑚(𝑎𝑖) + 𝑤5 ∗ 𝑠(𝑎𝑖)) 

Note: the sum of vm indicates the weights of value varied through timeline 

 

Table 4.4 provides an example of how it works. For this user, the weights of each 

value criteria, positive emotion, engagement, relationship, meaning and 

accomplishment, are 1.2, 0.8, 1.5, 1.1 and 0.7. It also shows each criterion score of 

activity a1, a2 and a3. Thus, the total value of each activity can be calculated by the 

above formula as shown at the bottom of Table 4.4. 

 

Table 4.4 An Example of PERMA Evaluation Matrix 

Criteria  Activities  

 Weights a0 a1 a2 a3 

Positive Emotion 1.2 p(a0) 6.2 4.8 7.6 

Engagement 0.8 e(a0) 7.4 5.3 5.5 

Relationship 1.5 r(a0) 6.8 8.2 5.7 

Meaning 1.1 m(a0) 5.1 3.7 4.8 

Accomplishment 0.7 a(a0) 6.3 4.8 6.6 

Total  Sum(a0) 33.58 29.73 31.97 

 

4.5 Intervention Module 

 

At the base of the result of Evaluation Module, the purpose of Intervention Module is 

to generate a most appropriate set of personalized interventions with expected 
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maximized value. Since having already positioned the current status of the user, we 

aims at improving their well-being status into a better one through value-maximized 

interventions with the perspective of shadow price. The way we identify them is 

greedy approach, which refers to a strategy of making the locally optimal choice at 

each stage with the hope of finding a global optimum (Comen, 2009).  

In Intervention Module, there are three steps to generate most appropriate 

interventions, which can be regarded as three submodules: tag-based intervention 

configuration submodule, intervention instance filtering submodule, and 

activity-based intervention submodule (See Figure4.5). Each submodule plays an 

irreplaceable role for different purposes. They come up with three levels of 

interventions as shown in Table 4.5, e.g. level1-intervention from tag-based 

intervention configuration submodule that requires different inputs. One of the inputs 

are the local optimal recommendations of iEnjOrange Support Module, which will be 

generated to decide the global optimal interventions. In addition, with the help of 

Resource Integration Module and user profile, the system can take third-party 

resources into account and exclude some inappropriate interventions. Only when 

passing these three submodules can the system find the most appropriate interventions 

as leve3-intervention. The intervention process will be operated once a week and the 

submodules will be introduced in details in following sections.  
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Table 4.5 Three Levels of Interventions 

 

Tag-based 

Intervention 

Configuration

Intervention 

Instance 

Filtering

Activity-based 

Intervention

Strength-view

Module

Social-view

Module

Device-view

Module

iEnjOrange Support Module

User 

Profile

Resource 

Integration 

Module

1

2

3

Level1-Intervetion

Level2-Intervetion

Level3-Intervetion

 

4.5.1 Tag-based Intervention Configuration Submodule 

 

Tag-based Intervention Configuration Submodule is the first step of generating 

appropriate interventions. It requires two main inputs, one from Resource Integration 

Levels Generated By Descriptions 

Level 1 Intervention Tag-based  

Intervention 

Configuration 

The interventions of this level are a big set of 

activities that satisfy the recommended 

context tags from iEnjOrange Support 

Module. 

Level 2 Intervention Intervention  

Instance  

Filtering 

Level 2 interventions are interventions that 

passed the filter of constraints and incentives 

provided mainly by iEnjOrange Support 

Module and Resource Integration Module. 

Level 3 Intervention Activity-based 

Intervention 

Level 3 interventions are those that have been 

evaluated and prove to have relative higher 

total well-being value. 

Figure 4.5 Intervention Module  
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Module and the other from iEnjOrange Support Module, and will generate fist level of 

interventions (See Figure 4.5). As described in previous section of Resource 

Integration Module, there is a mechanism called “tags” in our system, which leads to 

all the operations related to activities. In this submodule, it also focuses on “tags”. 

First of all, iEnjOrange Support Module can be viewed in three perspectives, 

including device view, social view, and strength view. Each perspective gives a 

different view of what kind of activities are valuable for the user. The iEnjOrange 

Support Module has its own local way to improve baby boomers well-being value 

from these three points of views. Every week iEnjOrange Support Module provides 

its local optimal recommendations to our system, based on the activities the user did 

and the current status of well-being value. That is, it will generate a set of context tags 

that it locally regards as having the most expected well-being value. For example, as 

shown in Table 4.5, there might be physical exercise tag and entertainment tag 

recommended from device perspective with the expected value of 7.2 and 7.8. Also, 

in the table are other context tags from social perspective and strength perspective. 

Tag-based Intervention Configuration Submodule collects them together as local 

optimality.  

 

Table 4.6 Examples of Local Optimal Tags 

Perspective Local optimal tags Expected value 
Device view physical exercise 7.2 

entertainment 7.8 

Social view aerobic exercise 6.9 

learning 8.1 

Strength view curiosity 8.5 

teamwork 7.5 
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After that, this submodule will compare these local optimal tags with all the 

tagged activities in Resource Integration Module (See chapter 4.3 for details). Since 

every activity has its own context tags, it is not difficult to find out which of them 

might be valuable given the submodule already knows the local optimal tags. The 

submodule will list all the potential valuable activities with those context tags as 

level1-interventions, which is quite a large set that is not ready to be recommended to 

the users yet.  

 

4.5.2 Intervention Instance Filtering Submodule 

 

In Intervention Instance Filtering, the one and only purpose is to filter the 

interventions generated from the previous submodule, which means to characterize 

them by some rules and pick up those appropriate ones. These rules consist of 

constraints and incentives, which come from three sources, strength view of 

iEnjOrange Support Module, user profile database, and Resource Integration Module 

(See Figure4.5).  

First, constraints are some limitations that the interventions, i.e. the activities, 

should follow. They mainly come from the strength view of iEnjOrange Support 

Module and user profile database. The constraints from the former limit some 

possibilities of the interventions. For example, the strength view of iEnjOrange 

Support Module knows that one of this user’s strength is curiosity. In addition to 

recommended this context tag to Tag-based Intervention Configuration Submodule, it 

will set a constraint that the intervention of this user should be in diversity and some 

of them should be far different from the activities the user had did. Another type of 

constraints from the latter build some restrictions of each activity, especially focusing 

on what the user did before and what previously recommended interventions are. For 
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example, the system knows that jogging is beneficial from the third-party stakeholders 

and should be kept doing unless the user denies three times, which means this user 

might need another physical exercise instead. It had recommended the user to jog for 

ninety minutes but the user did not take the suggestion or did not achieve the goal, i.e. 

ninety minutes a week, so that this submodule will take this intervention in higher 

priority. By the constraints of these two, the system will exclude some of the 

interventions that are not appropriate and might include some of activities that should 

be taken into accounts again.  

Second, incentives are encouraging factors that can help engage the user to our 

system more, i.e. providing them motivations to follow our recommendations. The 

incentives mainly come from the Resource Integration Module, which collects all the 

news from our third-party activity providers. The system then knows which activity is 

popular among the same districts or hobbies, and which is on sale during certain time 

period. This adds an extra characteristic on each activity and those with incentives are 

highly recommended to the users in order to attract the users’ attention and increase 

their involvement degree.  

After the filtering of this submodule, we can see the outputs as 

level2-intervetions, which are going to be used by the next submodule.  

 

4.5.3 Activity-based Intervention Submodule 

 

As the last phase of Intervention Module, Activity-based Intervention Submodule 

aims at generating the final sets of interventions. After coming up with numerous 

potential interventions, this submodule evaluates all of them together by the PERMA 

evaluation matrix.  
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First, the system gives the level2-interventions to iEnjOrange Support Module. It 

will evaluate the potential interventions by their local measurement mechanism from 

device perspective, social perspective, and strength perspective. Then, it will throw 

them back with the criterion scores of PERMA value. This process is similar to what 

we introduced in chapter 4.4. The only difference is that the criterion scores here 

represent not perceived value but expected value.  

Second, the system will use the PERMA evaluation matrix to calculate the total 

expected value of each intervention. The method used to calculate here is exactly the 

same as the formula in chapter 4.4. By the use of evaluation matrix, the system can 

find out several highest score interventions that also follow the constraints. For 

example, when one of the constraints is” must do some exercises”, the system won’t 

exclude all the low score sport-related interventions, i.e. at least one or two relatively 

high score ones will be included.  

By the time the system generates the final interventions through iEnjOrange 

Support Module and the evaluation matrix, the level3-interventions are decided. They 

will be recommended to the user in a form of check list consisting of about twenty to 

thirty activities, which means the user can choose when or where to adopt the 

intervention recommendations. The check list will be given to them with suggestions. 

One kind of suggestions is context suggestion about when, what or how to do the 

activity, which provided by the strength part of iEnjOrange Support Module. Another 

is suggestions of service providers or digital services that might suitable for the 

interventions.  

Figure 4.7 concludes the interaction between iEnjOrange Support Module and 

Intervention Module, which are described in detail in the above sections. 
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iEnjOrange

Support Module

Intervention

Module

STEP 1

STEP 3

STEP 2 STEP 4

 

Step1: iEnjOrange Support Module provides several suggested context tags 

from three different perspectives.  

Step2: Intervention Module generates potential interventions based on the 

suggestions and all resources in hand, such as tagged activities and user profile. 

Step3: iEnjOrange Support Module gives the potential interventions scores 

by their local measurements.  

Step4: Intervention Module comes up with a check list of interventions.  

 

While step1 & 2 are done in Tag-based Intervention Configuration Submodule 

and Intervention Instance Filtering Submodule, step3 & 4 are done in this final 

submodule. As previously mentioned, this intervention cycle will be operated once a 

week in a form of greedy approach, which means generating interventions from local 

optimal to global optimal. 

After all the intervention process, the system goes back to Evaluation Module to 

observe what the user perceives. Besides all the mentioned inputs, there is one more 

input of our system, the feedback of this time’s interventions. That is, the user can 

decide whether the interventions are suitable or preferred by them. At last, the cycle of 

our system will go on and on to pursue the highest senior well-being value of 

individual baby boomer.  

  

Figure 4.6 Interaction between iEnjOrange Module and Intervention Module 

 

Figure 4.7 Interaction between iEnjOrange Module and Intervention Module 
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Chapter 5  APPLICATION SCENARIO 

As we mentioned in chapter 3, we integrate four systems (including Well-being 

Maximization System, Meaning System, Relationship Ameliorating System, and 

Positive Emotion and Engagement Optimization System) to help baby boomers 

pursue well-being in life. In this chapter, we will provide an application scenario to 

demonstrate the entire process, but also focus more on Well-being Maximization 

System.  

A baby boomer decides to join in iEnjOrange platform in order to live a 

successful aging life. There are two main phases during the whole service journey: 

initialization and intervention.  

 

Phase 1: Initialization 

There are a few steps in phase 1. First of all, he starts with registering in the system by 

logon his Facebook account (Figure 5.1). The encounter of the system is displayed as 

a mobile web site. 

 

Figure 5.1 Example of Login Page 
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Second, a few questionnaire is given to get his personal data and preferences, 

such as name, gender, age, health condition, living area, and work area. These 

information will be stored into database and help set user profile and initial parameter. 

For example, he is asked to fill in a questionnaire with 81 activities to demonstrate his 

hobbies (See Appendix 3). Three of them with highest scores will be his current 

hobbies (See Figure 5.2).  

 

 

Figure 5.2 Example of User Hobby 

 

Third, he is taught to understand the purpose of iEnjOrange and the meaning of 

each component of well-being, i.e. PERMA value. After that, he is asked to identify 

his preferences among these values. The value preferences will also be stored into 

database by the form of weights, whose sum would equal to 5.6 (See Figure 5.3).  

 

 
Figure 5.3 Example of Value Preference 

 

Fourth, there are some other things to be done. He needs to get Fitbit and Spire 

and make two wearable devices ready for use, including the settings, the connection 

between user’s phone and devices, and the installation of each device’s original App. 

Also, his Line data and Google calendar are extracted and stored into database. This 

step is to ensure these important data are and will be the input of the system.  

After the steps above, he is ready to live his new life with iEnjOrange. He can 

browse iEnjOrange site for his PERMA value (See Figure 5.4) and for other 
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information, such as heartbeat rate, sleep condition, strength details, interactions 

through social media etc. (See the below of Figure 5.5). We regard the first two weeks 

as system initialization. During the first two weeks, the system keeps observing what 

he does. Meaning System, Relationship Ameliorating System, and Positive Emotion 

and Engagement Optimization System (mentioned as iEnjOrange Support Module in 

following paragraphs) keeps updating local PERMA scores of activities and of baby 

boomer himself. The system also dynamically updates some parameters. For example, 

a little part of user hobby questionnaire will be asked again to make sure we get his 

current hobby suitably (See the above of Figure 5.5). 

 

 

Figure 5.4 Example of Index Page 
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Figure 5.5 Example of Social Page 

 

Phase 2: Intervention 

After two weeks, the system gathers enough information of this baby boomer and it is 

time to start intervention. The aim of phase 2 is to provide personalized activity-based 

interventions. There are three main steps in phase 2 that will be described in detail as 

following.  

 

(1). Generating personalized interventions: 

As depicted in chapter 4, this step is constructed of three major submodules. First, 

in order to generate a set of activity-based interventions, Tag-based Intervention 
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Configuration Submodule collects the recommended “context tags” separately 

provided by iEnjOrange Support Module, which are based on their observations from 

past two weeks. Figure 5.6 shows the context tags recommended for him (Sleep from 

Positive Emotion and Engagement Optimization System; Realistic, outdoor, 

community from Relationship Ameliorating System; Hope, creativity, love from 

Meaning System). 

 

 

Figure 5.6 Example of Recommended Context Tags 

 

Tag-based Intervention Configuration Submodule generates all the activities that 

satisfy with the recommended context tags through the mapping of context tags 

(between “context tags” and “activity tags”) and the mapping of activity tags 

(between “activity tags” and activities). For example, with the context tags, the 

system will find activity tags that meet this baby boomer’s need. Figure 5.7 shows 

part of the mapping result. If one of the activity tag is ID 46, it will generate all the 

activities under this tag. Figure 5.8 shows a part of this mapping result. These are the 

Level 1 Interventions. 
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Figure 5.7 Example of the Mapping between Context Tags and Activity Tags 

 

 

Figure 5.8 Example of the Mapping between Activity Tags and Activities 

 

Second, Intervention Instance Filtering Submodule then filters out the 

inappropriate ones. The filtering indicators include location, time, hobbies and health 

condition.  
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 Location:  

Based on districts of each city, filter out the activities take place not in or 

beside the district of the baby boomer’s normal life, i.e. living area and work 

area. For example, he lives in Daan district and work in Wenshan district. There 

won’t be any activities far from these two districts after filtering. 

 Time:  

Compare the time of each activity with the baby boomer’s schedule and 

filter out those conflicting his original plan, i.e. the baby boomer has scheduled 

the time when the activity take place.  

To categorize the activities by time, there are three categories. One is those 

with exact hold time and can be filtered, e.g. music concerts. Another is those 

held in a period of time, e.g. exhibitions. The last one is those without time 

limited, e.g. jogging. The latter two cannot be filtered by this move. 

 Hobby:  

Since we have his preference toward activities, the submodule will make 

three activity tags of highest scores his hobbies. Identify the activities that are his 

hobbies and make them the first priority of the set of activities.  

 Health condition:  

Because of the health condition of baby boomers might not be stable, it is 

important to filter out those activities that not suitable for his health condition. 

For example, skydiving might not be an option if he has heart disease. 

 

After the filtering process, the activities left will be randomly outputted as 60 

Level 2 Interventions, which includes 5 hobby activities. Then, Activity-based 

Intervention Submodule will provide Level 2 Interventions (as intervention candidates) 

to iEnjOrange Support Module to get expected well-being value by its local 
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mechanism. See Figure 5.9 as part of the intervention candidates with expected 

PERMA value score.  

 

 

Figure 5.9 Example of Intervention Candidates with Expected PERMA Value 

 

With the expected PERMA value, Activity-based Intervention Submodule will 

aggregate the products of value scores (See Figure 5.8) and value preferences (See 

Figure 5.3) as total value. The submodule will pick out 20 activities with highest sum 

scores as Level 3 Interventions, which are the interventions given to this baby 

boomer. 

 

(2). User under interventions in iEnjOrange platform: 

After this baby boomer receives the interventions listed on the index page, he can 

take a look at each advice, such as “play golfing in the practice field” (See 5.10). The 

interventions are along with a mark of which value the system expected to increase 
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after the specific intervention is attended. Also, it is worth noted that because of his 

hobby of golfing, some golf related activities are recommended here.  

 

 

Figure 5.10 Example of Interventions on Index Page 

 

Moreover, there are details for each activity (See Figure 5.11) and a link to the 

provider page, which shows basic information and other activities of this provider 

(See Figure 5.12). The baby boomer can pick up some activities that he preferred and 

presses the “attend” button. Not only will our system notice his choices, but also the 

providers. Hence, they can manage their customers and target their potential 

customers with the perspective of PERMA in the future.  
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Figure 5.11 Example of Details of Activities 

 

 

Figure 5.12 Example of Provider Page 
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(3). Local interventions and user feedback: 

Besides the global interventions, there are other local interventions provided by 

iEnjOrange Support Module, in order to separately improve PERMA value from local 

ends, e.g. plans, strengths, social skills related information and friends’ posts on social 

media. 

Finally, there are some feedbacks the system can collect from the user. Besides 

the interest level of activities, he can rate each intervention activity in good or bad, so 

that the system knows his preferences more. Meanwhile, the system continuously 

observes his behaviors on the interventions he attends or activities he does. The cycle 

of observation and intervention with evaluation will go on and on to gradually achieve 

successful aging by the perspective of well-being, i.e. PERMA value. 
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Chapter 6   EVALUATION 

The evaluation method is designed for examining our conceptual framework (See 

Figure 4.1) for baby boomers to test our system and to exam the effect of our services. 

Based on the design science research evaluation method (Hevener et.al., 2004), we 

design a case study for following evaluations. We design a controlled experiment for 

4 baby boomers to test the effectiveness of our platform and to justify our conceptual 

framework in chapter 4. 

 

6.1 Propositions 

 

To justify the effectiveness of the mechanism and the contributions mentioned in the 

conceptual framework (in chapter 4), we propose several propositions as follows. The 

propositions are based on the arrows between concepts (See Figure 4.1) and combined 

together when they indicate the same phenomenon. For example, arrow 5, 6, and 7 are 

combined together as proposition 4, since the aim is to discuss the influence of user 

engagement toward other concepts.  

 

(1). Proposition 1: The modules in our mechanism can effectively maximize the value 

of cumulated perceived value and cumulated perceived value will be positively 

influenced by perceived benefit and negatively influenced by perceived cost. 

1-1: Cumulated perceived value will positively increase over time. 

1-2: Evaluation Module can effectively maximize perceived benefit.  

1-3: Intervention Module can effectively minimize perceived cost.  

(2). Proposition 2: Cumulated perceived value will positively influence senior 

wellbeing valuation. 
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(3). Proposition 3: Intervention quality will positively influence senior wellbeing 

valuation. 

(4). Proposition 4: The more a user engages him/herself into the service system, the 

higher perceived value, the higher intervention quality, and the higher senior 

wellbeing value would be perceived by him/her. 

4-1: Senior user engagement will positively influence cumulated perceived value.  

4-2: Senior user engagement will positively influence intervention quality.  

4-3: Senior user engagement will positively influence senior well-being valuation.  

(5). Proposition 5: Cumulated perceived value will positively influence intervention 

quality. 

 

6.2 Assumptions 

 

 Assumption 1: The iEnjOrange site is a popular platform and the users all wear 

wearable devices, i.e. Fitbit and Spire, when using iEnjOrange platform. 

 Assumption 2: The PERMA value are well-understood by the users of 

iEnjOrange platform, i.e. baby boomers. 

 Assumption 3: The PERMA scores given by outside modules are appropriate. 

 

6.3 Controlled Experiments 

To testify our system, we have four baby boomers to actually use our iEnjOrange 

platform to. They were separated into two groups. Group I conducted a 

three-weeks-long case study, while Group II’s was two-weeks-long. Through 

experiencing iEnjOrange services with interventions by value maximization 

mechanism, they tried to pursue their well-being in life. During the case studies, we 

continuously observed the behavior of each baby boomer to collect numeric data 
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related to iEnjOrange and use some surveys to quantify their perception. Also, we had 

several deep interviews with them to find out the reasons of the results and the 

contribution of our system.  

 

6.3.1 Design and Objective of Experiments 

Since we only have three weeks (the most) in each case study, some of the procedures 

might be modified to adopt the case study scenario. Four case studies were conducted 

independently and there are three main phases of each one. Chapter 6.2.1 will depict 

the design of each phase and the purpose of it.  

 

Phase 1 Initiation: Preparation and First Interview 

To engage a subject, a new user, into iEnjOrange platform, there are several 

preparations to do. First, we help them with using wearable devices, i.e. Fitbit and 

Spire, including the settings, the connection between user’s phone and devices, and 

the installations of each device’s original App. We extract the data of their social 

media and calendars. Then, we help them register to our platform and teach them how 

to use our services. Also, we tell them the purpose of iEnjOrange platform to make 

sure they both fully understand the purpose and the instructions of iEnjOrange. After 

everything is prepared, the experiment starts.  

At the beginning, because of the need of capturing the whole picture of their user 

profile, we interview them for the first time. During the first interview, we ask their 

personal information such as name, gender, age, health condition, living area, work 

area, and normal schedule of a week. The aim of that is to set user profile and initial 

parameters into our system. Also, the subjects have to fill in a simple survey to 

demonstrate their hobbies. The survey is constructed with 81 activity types, which 

happen to be our “activity tags”, and can be filled in the scale of 1 to 10 (from least 
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interest to most interest). At last, we ask for their belief of well-being, i.e. what 

well-being means to them, and their expectations of using iEnjOrange platform. 

 

Phase 2 Experiment: Intervention and Weekly Interview 

There are three steps in Phase 2. First is to generate personalized interventions. 

Second is to keep the subject using our platform. Third is to interview subjects. The 

three steps will be conducted once a week. That is, Subject A and B will do three 

times while Subject C and D doing two times. They will be elaborated below: 

 

(1). Generating personalized interventions: 

As depicted in Ch4, this step is when the Intervention Module executes. While 

generating interventions, the system needs the recommended “context tags” provided 

by iEnjOrange Support Module. Through the mapping of context tags (between 

“context tags” and “activity tags”) and the mapping of activity tags (between “activity 

tags” and activities), the Tag-based Intervention Configuration Submodule knows 

which of the activities satisfies with the recommended context tags. These are the 

Level 1 Interventions. 

Then, the system will conduct the Intervention Instance Filtering Submodule to 

filter out the inappropriate ones. The filtering indicators include location, time, and 

hobby (Not including health condition in the experiment, since it is really difficult for 

us to take medical knowledge into account): 

 Location:  

Based on districts of Taipei city (where our subjects live in), filter out the 

activities take place not in or beside the district of the subjects’ normal life, i.e. 

living area and work area.  
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 Time:  

Compare the time of each activity with the subjects’ schedules and filter out 

those conflicting subjects’ original plan, i.e. the subject has scheduled the time 

when the activity take place.  

 Hobby:  

Since we have the preference of each subject toward hobby, the system will 

make three activity tags of highest scores their hobbies. Identify the activities 

that are their hobbies and make them the first priority of the set of activities.  

 

Also, to make the interventions customized for each week, these filtering 

indicators should be dynamic. Although the location indicator would not change since 

the experiment is short, the time indicator and hobby indicator are absolutely dynamic. 

That’s why we need some questions raised in the following steps. We will talk about it 

in the next two steps.  

After the filtering process, the activities left will be randomly outputted as 60 

Level 2 Interventions, which includes 5 hobby activities. These activities will be 

provided to iEnjOrange Support Module as intervention candidates.  

Finally, by the time the expected PERMA value are provided and matched with 

each intervention candidate (Level 2 intervention), Activity-based Intervention 

Submodule will aggregate the products of value scores and value preferences. Once 

everyone has a unique expected value score, the submodule will pick out 20 activities 

with highest sum scores as Level 3 Interventions, which are the interventions given to 

subjects. 
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(2). Subjects using iEnjOrange platform: 

Before a week begins, the personalized interventions for each subject are 

prepared. During the experiment, the subjects can freely browse iEnjOrange website. 

There are 20 interventions each week, along with the PERMA value we expect to 

increase after receiving and doing the exact activity. Subjects can choose to “join in” 

each activity and the system will record it.  

Besides the global interventions, there are other local interventions provided by 

iEnjOrange Support Module, in order to separately improve PERMA value from local 

ends, e.g. plans, strengths, social skills related information and friends’ posts on social 

media. One, which needs to be emphasized, is a survey of activity preferences in local 

intervention of Social System. The aim of it is to dynamically modify the preferences 

of each activity as well as the hobbies of subjects.  

 

(3). Weekly interview: 

After a week ends, we will have a deep interview with the subjects. The aim of 

the interview is to know the perception of the subjects toward their PERMA value 

scores (what do they think about the changes of scores) and interventions (why do you 

attend these interventions, what else interventions are you intend to attend and why 

not attend).  

Meanwhile, we extract their schedule information again to update the data in our 

system (as well as other information used in iEnjOrange Support Module).  

 

Phase 3 End: Final Interview 

Before the experiment ends, we will have a final interview with the subjects. We 

firstly have them fill in a Likert 7 scales survey to measure their intervention quality 

(See Appendix 4) and a 10 scale survey of service value to judge their attitude toward 
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senior well-being valuation, i.e. the service iEnjOrange platform provided (See 

Appendix 5). The intervention quality survey was based on a model with 11 

dimensions regarding mobile service quality (Stiakakis & Georgiadis, 2011). The 

senior well-being valuation survey was based on the survey of measuring perceived 

value of an electronic service (Parasuraman et al., 2005). Both of them were 

redesigned to fit the context of iEnjOrange’s intervention service. 

Then, we ask them deep questions for deeper why, including their thoughts of 

overall interventions, their belief of wellbeing and the value score, their actual 

perceptions of using iEnjOrange platform, and any other feedback.  

 

6.3.2 Subjects of Experiments 

In the case study, we have four subjects participate our controlled experiment. 

Because of the limitations of wearable devices and time, the experiment time was 

three weeks for experiment A/B, and two weeks for experiment C/D. Besides, four of 

them were conducted independently.  

As shown in Table 6.1, four subjects have different personal profile. Three of 

them are male. Only one of them ages beyond 60, while another is 50 and others are 

about 55. Subject A and B share similar job style as high managerial positions. That is, 

although having fixed office hour and business trips to other countries, they have 

(almost) full control of their jobs time. On the other hand, Subject C and D also share 

similar job style as high managerial position (Both own a company). They have 

flexible office hours depended on customers’ needs, i.e. they have less control on their 

office time as well as their normal life time. As for hobbies, interestingly, subject A 

and B are both fond of sports, while subject C and D both like taking trips.  
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Table 6.1 Personal Profiles of Four Subjects 

Subject Gender Age Job Style Time Hobbies 

A M 64 Managerial position More control Table tennis, Jogging 

B M 56 Managerial position More control Golf, Jogging 

C M 55 Flexible office hour Less control Travel, Art-related 

D F 50 Flexible office hour Less control Travel, Learning 

 

Besides the personal profiles described above, there are other unique personal 

traits between four subjects. For example, their engagement level of iEnjOrange 

platform. We will use observational data to differentiate them in following sections.  

 

6.3.3 Results of Experiments 

After five weeks experiments (three for A/B; two for C/D), we collect some 

observational data by the system, and some user perception data by interviews and 

surveys. In this section, we will organize and explain all of them from the 

perspectives of our propositions.  

 

 Result for Proposition 1-1 

Since Proposition 1 focuses on cumulated perceived value, we firstly take a look at 

our main result from experiment: PERMA value score. In the evaluation, PERMA 

value score represents the concept of cumulated perceived value. After four 

experiments ended, we had PERMA value scores of each subject during two or three 

weeks.  

As shown in Table 6.2, P, E, R, M and A refers to five dimensions of well-being 

value (mentioned in previous chapters). The table shows each subject’s PERMA value 

of each week. VS represents “value score” and VP represents “value preference”. 
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Speaking of value preferences, it was decided when we asked them their preferences 

of five dimensions. For example, the values of subject A in week 1 are 50, 50, 70, 77, 

and 77. The value preferences are 1, 1, 1.2, 1.2, and 1.2. It means subject A regard R, 

M and A as higher importance. Also, to make sure every total value at the same base, 

we made the sum of each subject’s value preferences equal to 5.6. According to the 

mechanism of chapter 4, we could calculate the total value of subject A’ first week as 

368.8. With the same logic, the PERMA value scores are listed in Table6.2.  
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Table 6.2 Results of PERMA Value Score 

S
u

b
je

c
t 

W
ee

k
 P E R M A 

Total 

VS* VP** VS* VP** VS* VP** VS* VP** VS* VP** 

A 

1 50 

1 

50 

1 

70 

1.2 

77 

1.2 

77 

1.2 

368.8 

2 83 81 72 74 74 428.0 

3 77 65 78 68 68 398.8 

B 

1 50 

1.2 

50 

1 

70 

1 

90 

1.2 

90 

1.2 

396.0 

2 85 73 76 83 83 450.2 

3 87 81 96 78 78 468.6 

C 

1 70 

1.12 

78 

1.12 

70 

1.12 

75 

1.12 

75 

1.12 

412.6 

2 73 82 79 73 73 425.6 

3 60 63 76 77 77 395.4 

D 

1 73 

1.1 

86 

1.1 

70 

1.1 

83 

1.2 

83 

1.1 

442.8 

2 55 73 53 74 74 369.3 

3 66 80 64 82 82 419.6 

*: weekly value score   **: value preferences 

 

In order to see the trends of PERMA scores, we summarize the numbers into a 

line chart as Figure 6.1. Each line indicates the trend of each subject’s value score 

change. In the line chart, we could tell that the line of subject B is continuously 

growing, but other three lines have their ups and downs, which is hard to recognize 

the trends.  
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Figure 6.1 Perceived Value Change Trend over Time 

 

We use the concept of “correlation (r)” from statistics to see the association 

between PERMA value scores and week time. If the r value is higher than 0.25, it 

means the correlation between those two variables exist. The higher the value is, the 

stronger correlation between two variables. It should be noted that the r value could 

be negative as well, which means there is negative correlation between two variables.  

As shown in Table 6.3, the r value is 0.284, which means the correlation between 

perceived value and week time truly exist. As a whole, the result of four experiments 

indicates that perceived value grows over week time. 

 

Table 6.3 Correlation between Perceived Value and Week Time 

Correlation (r) between  

Perceived Value and Week Time 

0.284 
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After that, we then see it separately. We calculate the r value of each subject’s 

PERMA value with week time. The r values are shown in Table 6.4. Subject A and B 

both get a high value for correlation, which means their PERMA value significantly 

grows over week time, especially subject B with value 0.962. On the other hand, 

Subject C and D’s results are not well. It is negative correlation between their 

PERMA scores and week time. As mentioned, subject A and B have more control of 

their life time, while subject C and D doesn’t. It surprisingly matches the result here 

and we will discuss it with other variables later in result for proposition 4-1.  

Also, it is worth noted that this experiment only take two or three weeks and 

there is only four users in the experiments. It is possible that the effect of iEnjOrange 

cannot be fully demonstrated through this short time period and limited size of users. 

We believe that if the experiment time extends with more users, the performance will 

be even better. 

 

Table 6.4 Correlation between Each Subject’s Perceived Value and Week Time 

 Correlation (r) between  

Each Subject’s Perceived Value and Week Time 

A 0.507 

B 0.962 

C -0.567 

D -0.308 

 

 Result for Proposition 1-2 and 1-3 

After taking a look at perceived value, we now trying to see if the logic we built for 

measuring this well-being value meets subjects’ expectations. To do so, we need to 

take intervention results into account. We summarize the PERMA value scores and 
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intervention results in Table 6.5. It should be noted that we collect not only the data of 

the interventions they actually attended but the intention of interventions. During the 

interviews, we asked them if ignoring all other things, will they be interested or 

motivated to attend the intervention. Hence, for example, in week 1, A actually did 2 

interventions as “action”, and tended to do 9 interventions as “intention”. 

 

Table 6.5 Results of Intervention Accepted 

 PERMA Value Score  Intervention* 

Week 1 Week 2 Week 3 Week 1 Week 2 Week 3 

A 368.8 428 398.8 2 (9) 4 (8) 2 (8) 

B 396 450.2 468.6 2 (8) 3 (11) 2 (13) 

C 412.6 425.6 395.4 2 (13) 1 (10) - 

D 442.8 369.3 419.6 1 (15) 1 (9) - 

*Intervention: Action (Intention) 

 

Subject A's PERMA value changes compared with intervention accepted is 

drawn as a combination with column chart and line chart as Figure 6.2. Subject B’s, 

subject C’s and subject D’s is separately shown in Figure 6.3, Figure 6.4 and Figure 

6.5. Although there are many ups and downs of each diagram, it seems that every 

change is explainable for the subjects.  

Take subject A for example. According to his sentences, his PERMA value grew 

from week 1 to week 2. However, it decreased in week 3. He believed that was 

because his personal status was not good at that time and he was occupied by other 

things (he had trouble in PhD exam and in company issues). He had similar attitude 

toward our interventions and didn’t regard our system as the reason of value 
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decreasing. Actually, he believed if the experiment went longer, he would benefit 

from our system at last.  

 

 

Figure 6.2 Subject A's PERMA Value Compared with Intervention Accepted 

 

 

Figure 6.3 Subject B's PERMA Value Compared with Intervention Accepted 

 

y = 15x + 368.53

320

340

360

380

400

420

440

0

2

4

6

8

10

week 1 week 2 week 3

Subject A's PERMA Value Changes 
Compared with Intervention Accepted

Intervention (action) Intervention (intention) PERMA Value

y = 36.3x + 365.67

340

360

380

400

420

440

460

480

500

0

2

4

6

8

10

12

14

week 1 week 2 week 3

Subject B's PERMA Value Changes 
Compared with Intervention Accepted

Intervention (action) Intervention (intention) PERMA Value



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

76 

 

Figure 6.4 Subject C's PERMA Value Compared with Intervention Accepted 

 

 

Figure 6.5 Subject D's PERMA Value Compared with Intervention Accepted 

 

In order to judge whether our mechanism of evaluating well-being is proper, we 

have directly and indirectly asked subjects for their ideas. The result is aggregated as 

Table 6.6.  
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First, to know whether the perceived benefit is maximized, we asked them: How 

do you think about the PERMA value representing well-being? Is there any concept 

we ignored? What are they? All of the subjects agreed with our assumption that 

well-being can be broke down into PERMA. Subject A said that the PERMA value 

score can actually encourage him to pursue well-being during his daily life.  

Because of the questions raised, they then thought twice and gave some feedback. 

Both Subject B and D thought there should be a mechanism to measure “the 

connection or relationship between friends or people on iEnjOrange platform”. They 

both believed that besides the value Relationship itself, which focuses on one’s own 

relationship status, there might be some chemicals between people and that should be 

regarded as part of well-being. However, due to the limitation of wearable devices and 

the size of numbers of users, it is not possible to measure this kind of variable. 

Otherwise, we do agree that this is a good idea.  

Second, to know whether the perceived cost is minimized, we asked them: What 

do you think about the interventions? What are the reasons you did not attend some of 

them? All of the subjects mentioned “lack of time”. Although we did filter out the 

activities having time conflict with subjects’ schedules, it seemed that the main issue 

is the subjects have little time other than the scheduled time (e.g. work, dating and 

meeting). That is, they didn’t have enough time to attend activities. Because of the 

nature of this problem, we believe this fact emphasizes the importance of targeting 

users and it narrows the size of potential users.  

Another main reason is “lack of interest” mentioned by subject A and B. It is 

good to know that their intention of our interventions get higher and higher over time. 

This might show that they value their interests and our system indeed makes the 

interventions more close to their interests.  
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Another reason is mentioned by subject A and C: “inconvenience of devices”. 

They said that despite of the benefits of interventions, it is hard for them to ignore the 

inconvenience of wearing two wearable devices at the same time. This might be one 

of the limitations of our experiments.  

After the experiment and the interview ended, we asked them: If continuing 

using iEnjOrange platform, will it help you pursue well-being in the future? Despite 

of subject C who agreed slightly, the answers of three other subjects are all big yeses. 

We believe that despite of minor improvements, the overall mechanism of iEnjOrange 

PERMA evaluation mechanism is effective and helpful. 

 

Table 6.6 Feedback of Perceived Benefit and Perceived Cost 

 Perceived Benefit  

(Evaluation Module) 

Perceived Cost  

(Intervention Module) 

A 1. Fully agreed 1. Lack of time  

2. Lack of interest 

3. Inconvenience of devices 

B 1. Mostly agreed 

2. Relationship between friends 

1. Lack of time  

2. Lack of interest 

3. Categorize interventions 

C 1. Mostly agreed 

2. The concept: “cultured” 

1. Lack of time  

2. Lack of interest 

3. Inconvenience of devices 

D 1. Mostly agreed 

2. Connection between people 

1. Lack of time 
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 Result for Proposition 2 

After focusing on perceived value, we now take a look at senior well-being valuation, 

which means the effect of iEnjOrange well-being valuation mechanism. A survey 

mentioned in section 6.3.1 (See Appendix 4) was answered by subjects to see their 

perception of whole performance of iEnjOrange. The score of each question range 1 

to 10. Table 6.7 shows the score of each question as well as total scores of each 

subject. Their perceptions of senior well-being valuation score 19, 26, 30, and 19. 

 

Table 6.7 Results of Senior Well-being Valuation Survey 

 Subjects 

 A B C D 

Scores     

Q1 4 8 10 5 

Q2 8 9 10 4 

Q3 7 9 10 10 

Total Score 19 26 30 19 

 

With the result of snior well-being valuation, we can examine the correlation 

between perceived value and it. Since the scores of senior well-being valuation are 

collected in the end of the experiments, we use the PERMA score of week 3 to 

compare the association. The total PERMA value scores of all sibjects are based on 

the same calcualation mechanism, and they all score from 0 to 560 (after multiply 

value perference). Hence, we agrue that they are comparable. The association between 

perceived value and senior well-being valuation is depiceted in Figure 6.6. 
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Figure 6.6 Association between Perceived Value and Senior Well-being Valuation 

 

Also, we measure the correlation as r value. It is shown in Table 6.8 as 0.107. 

That is, there is no siginificant correlation between perceived value and senior 

well-being valuation. However, according to the interviews, all of the subjects give us 

positive comments. Three out of four thought iEnjOrange truly help them pursue 

higher well-being and they believed it will get higher and higher in the future. Besides, 

there are some other interferences such as the inconvenience of wearable devices 

mentioned by subject A and B, which could possiblely influences the result. Hence, 

although the correlation is not significant and there might be dependent variables for 

it, senior well-being valuation itself is supported by the subjects. Moreover, we argued 

that the correlation is not significant due to the limitation of experiment time and size 

of users. 
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Table 6.8 Correlation between Perceived Value and Senior Well-being Valuation 

Correlation (r) between  

Perceived Value (PERMA score of week 3)  

and Senior Well-being Valuation 

0.107 

 

 Result for Proposition 3 

In proposition 3, besides senior wellbeing valuation, we need to further take a look at 

intervention quality, which refers to the subject’s perception of the quality of 

interventions we provided. A Likert 7 scale survey was used to measure their 

perception of intervention quality mentioned in section 6.3.1 (See Appendix 5). Table 

6.7 shows the answer of each question listed as scores, so do total score of each 

subject. Their perceptions of intervention quality score 46, 64, 74, and 49. 

 

Table 6.9 Results of Intervention Quality Survey 

 Subjects 

 A B C D 

Scores     

Q1 2 6 5 3 

Q2 3 5 7 3 

Q3 5 6 7 3 

Q4 6 7 7 7 

Q5 6 6 7 5 

Q6 6 6 6 6 

Q7 4 5 7 6 

  



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

82 

Q8 2 6 7 4 

Q9 4 5 7 4 

Q10 3 5 7 4 

Q11 5 7 7 4 

Total Score 46 64 74 49 

In order to see the associaiton bewteen intervention quality and senior well-being 

valuation, we draw a line chart as Figrue 6.7 We also calculate the r value shown in 

Table 6.8 as 0.996. That is, there is a siginificant correlation between intervention 

quality and senior well-being valuation. The r value is so close to 1 that intervention 

quality is srongly related to senior well-being valuation.  

 

Figure 6.7 Association between Intervention Quality and Well-being Valuation 

 

Table 6.10 Correlation between Intervention Quality and Well-being Valuation 
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 Result for Proposition 4-1 

We further bring in another variable, senior user engagement, to see the relationship 

between itself and concepts mentioned above, i.e. perceived value, intervention 

quality, and senior well-being valuation. Senior user engagement here refers to the 

degree of participating iEnjOrange platform. To judge one’s engagement level, we use 

the average intervention (action) number per week, since one attend more 

interventions should be regarded as high motive of participation, i.e. senior user 

engagement. The result is listed in Table 6.11. 

 

Table 6.11 Results of Interventions 

 

Intervention Intervention per week* Engagement 

Level Action Intention Action Intention 

A 3 weeks 8 25 2.67 8.33 High 

B 3 weeks 7 32 2.33 10.67 High 

C 2 weeks 3 23 1.5 11.5 Low 

D 2 weeks 2 24 1 12 Low 

*Equals to total number of intervention attended divided by weeks they participated. 

 

As for proposition 4-1, we talk about the relationship between senior user 

engagement and perceived value. We want to see if the user engagement is higher, 

will the perceived value grow faster. Hence, the perceived value here is regarded as 

the grow rate of each subject’s perceived value, which is depicted in Figure 6.2, 6.3, 

6.4, and 6.5. The association between senior user engagement and perceived value is 

drawn as a line chart in Figure 6.8. 
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Figure 6.8 Association between User Engagement and Perceived Value 

 

Also, we examine the correlation (r) between senior user engagement and 

perceived value. The r value is 0.816 as Table 6.12 shown, which means the 

correlation between two variables is pretty strong. It is worth noted that the 

engagement level, i.e. the average number of interventions attended, can be perfectly 

explained by the job styles. Subject A and B’s job style make them higher control on 

their time, and they indeed engage themselves in iEnjOrange more than subject C and 

D, who have less control on their time. This might be the reason why subject A and B 

have positive growth rate of perceived value (represented in correlation) than C and D 

in result for proposition 1-1. Because of the fact of strong correlation between user 

engagement and perceived value and the tendency that people engage more when 

having more control on their time, the more people can control their time, the more 

PERMA value would be perceived.  
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Table 6.12 Correlation between User Engagement and Perceived Value 

Correlation (r) between  

Senior User Engagement  

and Perceived Value (PERMA score of week 3) 

0.816 

 

 Result for Proposition 4-2 

For proposition 4-2, we take a look at the relationship between senior user 

engagement and intervention quality. As above sections, senior user engagement 

refers to the average number of intervention attended and intervention quality refers to 

the perception score answered directly by subjects.  

First, we draw the association between two variables as a lone chart shown in 

Figure 6.9. Then, the correlation (r) is examined and results in -0.162 shown in Table 

6.13, which means there is no significant correlation between senior user engagement 

and intervention quality.  

This might be attributed to an overall high score of intervention quality. No 

matter how much subjects are engaged into iEnjOrange, the intervention quality is 

relative high. It can be proved by the highly positive comments by subjects and the 

strong correlation between intervention quality and senior well-being valuation.  
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Figure 6.9 Association between User Engagement and Intervention Quality 

 

Table 6.13 Correlation between User Engagement and Intervention Quality 

Correlation (r) between  

Senior User Engagement  

and Intervention Quality 

-0.162 
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to the perception score of whole well-being valuation service. 

We firstly have the association line chart shown in Figure 6.10, which depicts the 

relationship between two variables. Also, we examine the correlation (r) value and it 

results in -0.073 shown in Table 6.14, which means there is no significant correlation 

between senior user engagement and senior well-being valuation.  
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Since every subject has positive comments on iEnjOrange, we already know that 

they support the senior well-being valuation. However, there are some other reasons 

block them from attending interventions, such as tight schedule mentioned by all four 

subjects. This might be the reason why we can’t see significant correlation between 

these two variables. Of course, it might also result from the limitation of experiment 

time and size of users.  

 

 

Figure 6.10 Association between User Engagement and Well-being Valuation 

 

Table 6.14 Correlation between User Engagement and Well-being Valuation 

Correlation (r) between  

Senior User Engagement  

and Senior Well-being Valuation 

-0.073 
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in above sections and we will take the same definitions here. Perceived value refers to 

the PERMA value score of week 3 and the intervention quality refers to the perception 

score answered directly by subjects  

The association between two variables is drawn as a lone chart shown in Figure 

6.11. The correlation (r) is examined and results in 0.117 shown in Table 6.15, which 

means there is no significant correlation between perceived value and intervention 

quality. 

Actually, the interventions we provided are based on the PERMA evaluation 

mechanism. That is, we believe there should be correlation between perceived value 

and intervention quality. Despite of the mark showing the potential increasing 

PERMA value toward each intervention, it indicates that subjects did not feel the 

connection of them. This might result from overall high score of intervention quality 

and overall good performance of perceived value. Because of the limitation of 

experiment time, it is not easy to show the corelation between these two variables.  

 

 

Figure 6.11 Association between Perceived Value and Intervention Quality 
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Table 6.15 Correlation between Perceived Value and Intervention Quality 

Correlation (r) between  

Perceived Value (PERMA score of week 3) 

and Intervention Quality 

0.117 

 

6.4 Findings and Discussion 

The purpose of this research is to design a mechanism to maximize well-being value 

of baby boomers through activity-based intervention mechanism of iEnjOrange 

system. In section 6.2 and 6.3, we exhibited the experiments and evaluated our 

proposed propositions as well as uncover some possible explanations. In this section, 

we discuss the findings in a whole.  

First of all, we go through the result of each proposition. Proposition 1-1 is 

supported. The perceived value of PERMA has a correlation with week time, which 

means PERMA value grows over time. Subject A and B’s significant growth rates 

prove this as well. Although subject C and D’s PERMA value performance isn’t so 

good, we argue that it is because of the limit time of the experiment. Once the time of 

using iEnjOrange extend, their well-being value will grow higher after all.  

The mechanism of evaluation matrix is also supported. We use Evaluation 

Module to measure senior well-being value, i.e. PERMA, and to maximize it. We also 

use Intervention Module to filter out several factors, which tries to minimize the cost 

baby boomers would pay. Both of the mechanisms passed the subjects’ expectations 

so that proposition 1-2 and 1-3 are supported.  

Proposition 2 tries to see the relationship between perceived value and senior 

well-being valuation. The correlation is not significant, which means higher perceived 
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value doesn’t necessarily lead to higher senior well-being valuation. However, senior 

well-being valuation itself is supported to be effective and valuable by the subjects.  

Proposition 3 takes a look at the relationship between intervention quality and 

senior well-being valuation. It turns out that there is a very strong correlation between 

two variables, which means intervention quality positively influence senior well-being 

valuation.  

Proposition 4-1 talks about the relationship between user engagement and 

perceived value. It results in a strong correlation between them, which means user 

engagement positively influence cumulated perceived value. The result interestingly 

meets the finding from proposition 1-1. That is, people who have more control at their 

time might engage themselves more and people who engage themselves more is 

proved to benefit more (have higher perceived value).  

Proposition 4-2 focuses on the relationship between user engagement and 

intervention quality, while proposition 4-3 focuses on the relationship between user 

engagement and senior well-being valuation. Both of the correlations is not significant, 

which means there are no influences between those variables.  

In general, the case studies prove that our mechanism works well on measuring 

and maximizing well-being value, i.e. PERMA value. People who engage themselves 

more tend to perceive even better PERMA value. However, there are no correlation 

between user engagement and intervention quality, so does user engagement and 

senior well-being valuation. Although we prove that intervention quality positively 

influence senior well-being valuation, we can’t find the correlation between perceived 

value and senior well-being valuation. Since our activity-based interventions are 

generated by PERMA value, the bond between these two supposes to be really strong 

in the perspective of system mechanism. However, there is no correlation between 

them in the perspective of users, given the interventions are actually based on 
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PERMA value. Therefore, we want to uncover a finding here. There are two main 

kinds of data collect method. The results of cumulated perceived value and user 

engagement are numeric data we collected directly from our system, which was 

examined through three/two weeks experiment. On the other hand, the results of 

senior well-being valuation and intervention quality are collected form surveys 

answered by subjects. Therefore, there might be some over subjective data. After 

taking a look at all results, we find that subject C might be an outlier of answering 

surveys. His scores toward senior well-being valuation is 30 (the highest total score), 

but according to the interviews, he, by comparison, is the one who had the most 

complaints of iEnjOrange services, e.g. the inconvenience of devices, and also the 

only one who think the platform helps slightly. There is a conflict between his scores 

and his words. We guess that might because he tried to encourage us by answering in 

high scores. When it comes to interviews, he felt free to share his true perceptions 

with us. If our deduction is right, we should remove the data of subject C and do the 

evaluations related to senior well-being valuation all over again. Here comes the 

result: proposition 2 turns out to be supported (r value is 0.957); proposition 3 stays 

supported (r value is 0.988); proposition 4-2 stays not supported (r value is 0.176), 

while proposition 4-3 turns to be supported (r value is 0.367), and so does proposition 

5 (r value is 0.990).  

It is interesting that once we remove data C, the result meets our interpretations 

above. In proposition 2, we have proved that senior well-being valuation is supported 

and argued that the correlation between perceived value and senior well-being 

valuation is not found because of other limitations. After remove data C, it is proved 

that the correlation indeed exist. Furthermore, it is a pretty strong correlation. As for 

proposition 4-3, since there are very strong correlation proved in both proposition 2 
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and 4-1, the correlation between user engagement and senior well-being valuation is 

reasonable to be strong.  

Although this is only based on our arguments, we believe the deduction is 

reasonable that C is an outlier. The propositions 2, 4-3, and 5 should be supported as 

well. At least, we argue that they are partially supported by the result of three subjects 

out of four. It is important that intervention quality positively influence senior 

well-being value, since that is the encounter point of our system. Moreover, it is also 

vital that the correlation between perceived value and intervention quality is 

supported, since it’s the fundamental of our system to generate intervention through 

evaluation. Once the correlations are supported, it means the whole mechanism we 

designed is arguably effective. That is, the evaluation mechanism as backstage system 

is effective (proposition 1) and can successfully generate high quality interventions 

(proposition 5), which can result in good senior well-being valuation (proposition 3). 

Good perceived value can also lead to good senior well-being valuation (proposition 

2). In addition, the more a user engages in our system, the more PEMRA value will be 

perceived (proposition 4-1), so does senior well-being valuation (proposition 4-3). It 

is concluded as Figure 6.12. 
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Figure 6.12 Result of Propositions  
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Chapter 7  CONCLUSION 

 

In the following sections, we will first show our research contributions, which can 

answer research questions we proposed in chapter 1. Then, based on the contributions, 

we will discuss the implications for managerial field. Last but not least, we will 

uncover the limitations for the research and the possible future works.  

 

7.1 Contributions 

 

As our research question depicted, our aim is to find out: 

How to maximize senior wellbeing value of baby boomers through wearable-based 

service system? 

In order to achieve that, this research presents a wearable-device-based service 

system that focused not only on vitality but also positive emotion, engagement, 

relationship, meaning and accomplishment (PERMA as well-being model). We 

design a mechanism to maximize senior well-being value through activity-based 

interventions, with the help of Meaning System, Relationship Ameliorating System, 

and Positive Emotion and Engagement Optimization System.  

Since the system aims at improving well-being value through activity-based 

interventions, it is necessary to integrate all the resources within the service system 

and provide the most appropriate personalized interventions with most expected value 

to the baby boomers. The system generates those interventions with the help of 

mechanism first and combines them to get the global optimality. In order to measure 

well-being, which is definitely a multi-dimensional concept, we use an evaluation 

matrix based on shadow price to compare the value between each intervention, i.e. 
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activities. By the well-being valuation and maximization, we try to make the baby 

boomers live a successful aging.  

Here are three major contributions concluded as follows.  

 

(1). A wearable-device-based service system focusing on senior well-being 

We propose a wearable-device-based service system that focused not only on vitality 

but well-being. As the subjects all agreed that well-being can be explained by PERMA 

value, it is necessary to integrate all the resources within the service system and 

interact with the other subsystems, i.e. Meaning System, Relationship Ameliorating 

System, and Positive Emotion and Engagement Optimization System, to ensure the 

user can receive proper values that co-created by our system and stakeholders. 

 

(2). PERMA Evaluation Matrix that can suitably measure well-being value 

We propose a new evaluation method to measure well-being, that is, PERMA 

Evaluation Matrix. The multi-dimensional evaluation matrix of Munda (2009) is 

redesigned to measure PERMA value, which is based on the Well-being Theory of 

Seligman (2011). It turned out the subjects all agree that it is a good way to measure 

their well-being value through PERMA value and personalized preferences. Moreover, 

with the support of the evaluation method, iEnjOrange platform can work properly.  

 

(3). Well-being Valuation System that can improve well-being value through 

activity-based interventions 

We design an evaluation mechanism to measure baby boomers’ senior well-being 

value by the wearable-based service system and to identify maximized value. Based 

on the mechanism, our system can evaluate personal well-being value by PERMA 

Evaluation Matrix and individual value provided by subsystems. We then identify and 
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generate the most appropriate set of personalized interventions with optimized 

expected value. It is supported that PERMA value will increase over time through our 

mechanism and the more interventions a baby boomer attends, the higher senior 

well-being value will be perceived.  

 

7.2 Managerial Implications 

 

(1). Activity-based interventions help increase baby boomers’ well-being value 

For a platform owner such as iEnjOrange, the interventions are justified to help 

increase baby boomer’s well-being value. The owner can aggregate the data of 

accepting interventions and the value of doing so for different kinds of users. It can 

help activity providers design their activities or services to fit different needs. For 

example, if the majority of people attending the activity A is those who are eager to 

have higher relationship, it is an opportunity to redesign A as an activity that focuses 

on making new friends or strengthening existed relationships.  

For activity holder or service provider, it is helpful to hold a main belief such as 

pursuing well-being value based on PERMA. The activities might be more attractive 

once designed to pursue well-being. The providers or their activities can also be 

differentiated by one or more PERMA value to target specific group of customers.  

 

(2). Intervention quality stimulate senior well-being valuation 

Since intervention quality is the dominant variable found to influence senior 

well-being valuation, the quality of intervention is quite important within the platform. 

The way to improve it is worth trying and finding. For example, for platform owner, 

improve the quality of the site, reduce the barrier of attending interventions, or 

improve the user experience during the service journey; for third parties, redesign the 
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activities and services to deliver specific well-being value to targeted group of 

customers, focus not on the number of customers but the customers who have the 

possibility of loyalty because of specific well-being value. 

 

(3). Higher user engagement leads to higher perceived value 

It was also supported that user engagement positively influences the perceived value. 

Once a user participate more activity-based interventions, he/she will perceive more 

PERMA value. Although the engagement level tends to dependent to the control level 

of time, it is important to have working baby boomers engage themselves more. Since 

working people might still be the majority of users, the platform owner needs to 

carefully focus on how to stimulate a user’s engagement behavior for better result. We 

believe higher engagement level will lead to higher perceived value and higher 

perceived value will retain the users. 

 

7.3 Limitations and Future Works 

 

(1). The size of baby boomers and the length of time 

Since the limited numbers of wearable devices, we can only engage limited number of 

participants to our platform. As our interventions are based on activities, we believe 

that there will be better performance with larger size of users. This idea was also 

supported by our subjects. Moreover, the limited length of time stops users continuing 

using and experiencing the service of iEnjOrange. Subject B even mentioned that the 

experiment stopped when he had just got used to it. These might be the reasons why 

the influence of perceived value toward intervention quality and senior well-being is 

only partially supported. In the future, if the budget allows, it is interesting to see how 

the value co-creates in a larger size of users with a longer period of time.  
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(2). The quality of iEnjOrange platform  

The service quality of iEnjOrange platform still needs to be improved. The settings of 

the experiments might be restricted by our thoughts. For example, subject A suggested 

that the text font could be refined and subject B suggested that we could categorize 

the interventions to make it easier to aware the differences between them. Also, the 

activities provided in the experiment are those we collected from the internet and 

those we came up with. In the future, we can cooperate with digital service providers 

and activity providers to improve the quality of our platform and the variety of 

activities.  

 

(3). User experience of using iEnjOrange platform 

The process of iEnjOrange platform is designed under the objective of from academic 

point of view. According to the subjects’ opinions, it is more convenient to build a 

mobile app instead of a website (although it can be viewed on mobile phone); the 

inconvenience of the two wearable devices was commonly mentioned. Also, once the 

size of users and the length of time expand, it might result in better user experience 

(e.g. the short time limit the users to experience long-term effect of iEnjOrange). If we 

want to publish this service in the future, it is important to redesign user experience to 

make the platform not only an academic valuable system but a commercialized 

product.  
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Appendix1 Activity Tags 

Level 1 Level 2 Level 3 

home making   

personal finances   

medical visits   

socializing   

artistic or creative 

activities 

painting  

hand-making  

calligraphy  

flower arrangement  

instrument  

leisure activities shopping  

KTV  

movies  

physical exercises ball sports basketball 

baseball 

golf 

badminton 

tennis 

endurance exercise jogging 

running 

walking 

biking 

water sports swimming 

scuba diving 

surfing 

dance folk Dance 

ballroom dancing 

aerobic exercise yoga 

Taijiquan 

venturous activities skydiving 

paragliding 

rock climbing 

mountain climbing 

artistic & cultural 

activities 

music type activities musical 

concert 
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exhibition type art exhibition 

photo exhibition 

sculpture exhibition 

drama type theater 

movie 

opera 

dance 

taking courses   

traveling   

reading   

playing games board games  

computer games  

radio/TV   

religious activities prayer/meditation  

temple visiting  

community organization 

activities 

  

volunteer activities   

pet care activities pets  

flowers or plants  

eating finding delicious food  

cooking  

sleep   
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Appendix 2 Context Tags in Three Perspectives 

Perspective Context Tags 

Device Perspective physical exercise  

leisure activity 

sedentary activity 

outside activity 

Sleep 

Strength Perspective  

(Peterson & Seligman, 2006) 

creativity 

curiosity 

judgment 

love of learning 

perspective 

bravery 

perseverance 

honesty 

zest 

love 

kindness 

social intelligence 

teamwork 

fairness 

leadership 

forgiveness 

humility 

prudence 

self-regulation 

appreciation of beauty and excellence 

gratitude 

hope 

humor 

spirituality 

Social Perspective independent 

double 

grouped 

crowded 

community 
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 close 

virtual 

realistic 

outdoor 

indoor 

political 

social cohesion and inclusion 

collective action and cooperation 

trust and Solidarity 
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Appendix 3 Questionnaire for Identifying User Hobby 

  請填 1-10 分   請填 1-10 分   請填 1-10 分   請填 1-10 分 

做家事   手作   種植物或花   滑翔翼   

個人財務   書法   找美食   攀岩   

醫療行為   花藝   烹飪   爬山   

社交   樂器   籃球   音樂會   

藝術創造活動   逛街   棒球   演唱會   

娛樂活動   唱歌 KTV   高爾夫球   藝術展   

運動   球類運動   羽毛球   攝影展   

藝術文化活動   耐力運動   網球   雕塑展   

上課   水上運動   慢跑   影院   

旅行   跳舞   跑步   電影   

閱讀   有氧運動   走路   歌劇   

玩遊戲   極限運動   騎腳踏車   舞蹈   

收音機或電視   音樂類型活動   游泳   演講   

宗教活動   展覽   潛水   博物館   

社區組織活動   戲劇   衝浪   探索自然   

義工活動   棋盤遊戲   民族舞島   寫文章   

寵物照顧   電腦遊戲   交際舞   寫詩   

吃   祈禱或冥想   瑜珈   裝飾、裝潢   

睡   寺廟拜訪   太極拳   研討會工作坊   

畫畫   寵物   跳傘   派對   

    保齡球   健身   捐血   
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Appendix 4 Survey for Senior Well-being Valuation 

 

請依照實際使用「iEnjOrange 愛享橘」的經驗，填入分數 1 (不滿意) 到 10 (滿意) 1~10 

1 整體而言，使用「iEnjOrange 愛享橘」是方便的。   

 
The overall convenience of using this site.   

2 你覺得一切都在「iEnjOrange 愛享橘」的掌握之中。(沒有失控)   

 
The extent to which the site gives you a feeling of being in control.   

3 考慮你付出的心力，「iEnjOrange 愛享橘」提供的服務是有價值的。   

 
The overall value you get from this site for your money and effort.   
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Appendix 5 Survey for Intervention Quality 

請依照實際使用「iEnjOrange 愛享橘」的經驗，圈選分數 1 (不同意)到 7 (同意) 
       

1 「iEnjOrange 愛享橘」有能力回應你的需求。 1 2 3 4 5 6 7 

  iEnjOrange providers are able to answer your queries.               

2 你很滿意「iEnjOrange 愛享橘」針對提升幸福所提供的解決方案。 1 2 3 4 5 6 7 

  The prompt solution of any problems related to the m-service (by the provider) enhances your satisfaction.               

3 「iEnjOrange 愛享橘」有提供準確的資訊。 1 2 3 4 5 6 7 

  M-service providers should give precise information.               

4 「iEnjOrange 愛享橘」經過你的同意才使用你的個人資料。 1 2 3 4 5 6 7 

  M-service providers can use your personal data according to your own discretion.               

5 「iEnjOrange 愛享橘」提供的服務是個人化的。 1 2 3 4 5 6 7 

  An m-service should be adjusted according to your profile.               

6 「iEnjOrange 愛享橘」有妥善地利用行動裝置和穿戴式裝置。 1 2 3 4 5 6 7 

  M-service providers should exploit all the possibilities of advanced mobile devices.               

7 「iEnjOrange 愛享橘」有好好地引導你使用它的服務。 1 2 3 4 5 6 7 

  The successive forms of an mservice should carefully guide the user.               

8 「iEnjOrange 愛享橘」有妥善地利用情境資訊。(在不同情境下，提供不同服務) 1 2 3 4 5 6 7 

  An m-service should exploit the location information of the mobile device.               

9 「iEnjOrange 愛享橘」具有可靠性；即使有意外發生也會通知使用者。 1 2 3 4 5 6 7 

  M-service providers should necessarily inform the user for potential time delays               

10 「iEnjOrange 愛享橘」提供具體證據，以證明服務有被完成。 1 2 3 4 5 6 7 

  M-service providers should provide in-print evidence that the service or a part of it has been accomplished.               

11 「iEnjOrange 愛享橘」提供一個很好的服務體驗。 1 2 3 4 5 6 7 

  An m-service, once it has been completed, should create the feeling of a good experience.               

 


