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Abstract 

 

 Service economy has been under the spotlight during past decades as well as design 

thinking has been widely promoted in recent years. Developing a desirable service needs 

in-depth understanding to customers. However, in the past, discovering insights from 

customers usually depends on designers’ experiences. It’s hard to do it well for novice 

designers as well as enterprises with G-D logic mindsets. Although some researches have 

been done on designers’ ability, little information is available on information technology 

facilitating the service design process. In this research, we propose an IT artifact with the 

commonsense knowledge in ConceptNet to facilitate the insight discovery process. We also 

propose a concept of insight depth which can be a measurement of the influential extent of 

insights. This research is believed to shed light on both the management and design field for 

services. We expect this can help no matter who are designing services. 

 

Keywords: Service Design, Design Thinking, Sense Making, Insight depth, Common Sense 

Knowledge 
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CHAPTER 1. INTRODUCTION 

In this post-digital age, not only startups but also large enterprises make their greatest effort 

to innovate their products and services to gain more revenues. Only the unceasing 

innovations can help enterprises to catch the market trends, or even more, create new trends. 

Service design is as a means to service innovation and is a process aiming to create new or 

improve existing services to make them more usable, useful, and desirable for clients and 

efficient/effective for organizations. 

Discovering insights from customers and defining the design challenges are very 

conclusive in service design. At the end of the insight defining stage, there will be a clear 

definition of the fundamental challenge or problem to be solved in the following stages 

(Design Council, 2005). Hence, if the design challenge is not defined well, no matter how 

good the service is developed and delivered, customers won’t accept it. For enterprises, if the 

value propositions of their services are not exactly what customers want, they may lose a 

huge amount of customers. Almost every firm knows that designing a service which 

customers need is very important to survive in the intense competitive environment; however, 

there are actually only a few doing this well. Large enterprises have their existing business 

model to gain revenue and most of them believe that they can continuously benefit from it. 

Hence, most of them would rather keep things as they always do than give a try to something 

new and risky. In addition, large bureaucracies that make the big companies slow to make 

decisions are also barriers for new service development. In contrast, SMEs have a faster 

decision-making time and usually are also more adventurous. They are much more willing to 

do service innovation but have less resources, both manpower and capital, to put in 

innovations (Lindegaard, 2011). To sum up, both large enterprises and SMEs need a more 

efficient way to do the new service development. 

For above reasons, we conclude that there are three aspects that cause the gap between 
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knowing the importance of service design and doing it well. First, for the aspect of 

management, enterprises should shift their mindset from Good Dominant Logic (G-D logic) 

to Service Dominant Logic (S-D logic) and consider of the situations from all of the possible 

stakeholders’ point of views. However, enterprises are usually accustomed to selling what 

they think customers need, instead of discovering what they need. Second, it is about the 

aspect of the process of insight discovery. Service design is multi-disciplinary; therefore, 

service designers may come from many different fields including industrial design, business, 

social science, engineering, etc. Although all of them are doing service design with S-D logic 

mindsets, the qualities of their discovered insights may be uneven since their diverse 

expertise. How to combine their expertise to achieve synergies is also a question. The last is 

the aspect of tools. Although some studies have been devoted to the expertise of designers 

(Cross, 2004; Paton and Dorst, 2011), little information is available on how information 

technology can facilitate the service design process. We argue that there should be an IT 

system to facilitate the process of discovering the design challenge for every designer, no 

matter experienced ones or novice ones. 

 

In view of these gaps, we specify three research questions in this paper which are listed 

below: 

(a) How to facilitate service designers to do insight discovery with S-D logic mindsets? 

For the purpose of designing good services, having empathy is very crucial. We want to 

design a mechanism that can facilitate service designers to look upon the design context from 

all of the stakeholders’ point of views so that they are able to discover insights for developing 

satisfying services. 

 

(b) How the services designers process their cognitions to discover insights? 

As mentioned above, service designers have diversified expertise so that their accustomed 
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way to discover insights as well as the qualities of derived insights might be different. We 

want to examine the cognition factors of service designers when they are doing design 

synthesis and then we can design a mechanism to facilitate the process. 

 

(c) How can we use information technology to facilitate the insight discovery process in 

service design? 

For now, service design is mainly rely on human effort. Therefore, we want to adopt 

information technologies to facilitate the process.  

 

To summarize, in order to solve these research questions, in this research, we propose an 

interactive system to facilitate insight discovery in service design. The knowledge used in the 

system comes from ConceptNet, a famous commonsense knowledge base developed by Liu 

and Singh (2004) in MIT. With our system, designers can easily find themes from the data 

obtained through interviews and observations. The system also helps designers reframe the 

situation to find more prospective new users, new operating environments, and new 

embodiments. Furthermore, we conduct a series of experiments to evaluate the system as well 

as respond our research questions. 

The organization of this thesis proposal is as follows. Chapter 2 gives related literature 

reviews. Chapter 3 describes the motivating application – Prosperity Taiwan, which this 

thesis is involved. Chapter 4 provides the basic concepts and the architecture of our system 

and an application scenario is provided in Chapter 5. In Chapter 6, we conduct a series of 

experiments to evaluate the system and some findings are provided. At last, we conclude this 

research in Chapter 7 including contributions, implications and future works. 
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CHAPTER 2. LITERATURE REVIEW 

In order to figure out how to use information system to facilitate the insight discovery process, 

in this chapter, we review some existing knowledge in order to properly position the research. 

Firstly, we review the basic concepts of Service-Dominant Logic followed by the design 

process with design thinking embedded. And then we go through the insight discovery and 

problem defining process that traditionally require a lot of human efforts. Following, we 

consider the insight discovery process as a meaningful learning according to the 

Constructivism point of view. Finally, we review the fundamental essence of ConceptNet 

which is the main source of the knowledge using in the designed artifact. 

 

2.1 Service-Dominant Logic Mindset 

In the past, many enterprises only produce what they ‘think’ of customers’ wants, instead of 

to ‘discover’ what they really need. Once enterprises cannot shift their conservative mindset 

of G-D logic to S-D logic, they can hardly innovate. From the S-D logic point of view, 

customers are operant resources for the firms. Instead of only offer products, firms should 

interact with their customers frequently to co-create the value of the services they provide and 

also gain more customer understandings during the interactions (Lusch and Vargo, 2006). 

The shift from G-D logic to S-D logic in different perspectives is shown in Table 2.1. 
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Table 2.1 Conceptual transition from G-D logic to S-D logic (Lusch and Vargo, 2006) 

 

  

 S-D logic argues that firms should offer total solutions with good experiences to their 

customers (Vargo and Lusch, 2004). From the viewpoint of S-D logic, the value of service is 

co-created through the combined effort of service provider (including firms and their 

employees), customers, stockholders, government, and other related entities. However, the 

value of a service is always determined only by the beneficiary (most of the time is the 

customers). In view of this, when designing a service, designers (both designers inside and 

outside of the firm) should make their greatest efforts to understand the context of the 

customers using service trying to maximize the value of service during the co-creation with 

them. The more the designers understand the customer, the bigger chance to make the service 

successful. However, the knowledge and experiences emerged during the design process are 

hard to save or copy so that many enterprises don’t know how to do this well. As a result, 

many research institutes proposed some systematic methodologies and ways to think for new 

service development. One of the most famous one is “Design Thinking” which was first 

proposed by Peter Rowe (1987) and has been promoted by IDEO and Stanford d. school 

recently.  
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2.2 Design Thinking & Service Design Process 

The core of design thinking is to understand the process and method that designers use to do 

user-centered design and learn to solve problems like them. Following the guidelines of 

design thinking, everyone can act like a designer to solve problems in our daily lives as well 

as businesses can elevate innovation to a higher level. There are four stages of design process 

– discover, define, develop and deliver (4D’s). The double diamond diagram shown in Figure 

2.1 is a design process model developed by Design Council (2005), which indicates the 

designers’ way to do divergent and convergent thinking in each stages. First, in discover 

stage, designers search for initial ideas through user researches. And then they synthesize the 

discovered ideas to define the design challenge. Once the challenge is defined, designers start 

to develop potential solutions. After doing several times of user testing and modifications, the 

service will be delivered to the market. 

 This research focuses on the stages of discover and define, the initial stages of design, 

the purpose is to identify the design problem, opportunity and needs to be addressed through 

design and also build a rich knowledge resources with inspiration and insights (Design 

Council 2005). This is a divergent stage in which designers try to find all possible insights 

from the stakeholders. The most important essence of user-centered design is empathy in 

users. Successful innovations rely on the thorough understanding of users including their 

needs, preferences, dislikes and any other thoughts (Brown, 2008). The best way to find user 

needs is to observe or interview them. Through direct contact with the users, designers can 

also gain some insights and inspiration, which are very important in the following stages of 

design process. After being engaged in the users’ lives through observations and interviews, 

designers can create an empathy map, which contains what people say, do, think, and feel, to 

better understand the users (Osterwalder and Pigneur, 2010). Subsequently, laddering the data 

retrieved from observation and interview and attaining customer insight are the key step to 
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achieve a good design. This process is called design synthesis, which is the process of 

making meaning through abductive sensemaking and reframing (Kolko, 2010). That is, to 

continuously understand the connections among people, places and events and then attempt 

to find a new perspective of them (Klein et al., 2006). 

 
Figure 2.1 Double diamond diagram (Design Council, 2005) 

 

 After having many insights, designers integrate and interpret them to define the design 

challenge. Usually, they’ll have a brief to explain it before going to the develop stage. During 

the develop stage, designers diversify their thinking to come up with a lot of possible 

solutions. In this stage, multi-disciplinary work is required in order to develop many forms of 

possible solutions. After testing and adapting, the resulting product or service will be 

finalized and ready to be launched in the market during the deliver stage. This four stages of 

design is not sequential, instead, they are iterative and can go back to early stages if need. In 

this research, we focus on the discover and define stage. We aim to using an IT-artifact to 

facilitate the insight discovery process. 
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2.3 Human Efforts in Insight Discovery 

As described above, finding insights includes a sequence of tasks including interview, 

observation, finding themes from these data, framing and reframing the situation and then 

finally implications and insights may emerge. Besides, these tasks are not sequential, instead, 

they are iterative. Designers may go back and forth to find more proper and better insights. 

The process is shown in Figure 2.2.  

 

Raw data through interviews and observations 

Themes 

Frames 

Environments User perspectives Embodiments User goals 

Implications and insights 

Figure 2.2 Raw data to insights 

 

 Traditionally, the insight discovery process needs lots of human efforts. In order to find 

themes from the qualitative data obtained through interview and observation, designers 

should analyze word repetitions, scrutinize terms, and analyze the linguistic features like 

metaphors or transitions, which are very time-consuming (Ryan and Bernard, 2003). 

Although many design methods invoke the use of sticky notes with grouping and abstracting 

techniques to facilitate the theme finding process, it still consumes a lot of time. Subsequently, 

the framing process to define the design challenges and goals also requires a lot of time and 

depends on the expertise of designers (Paton and Dorst, 2011). Speaking of expertise, it is 

also a decisive factor for the quality of discovered insights. Novice designers are playing the 

role much more like ‘technician’ in the design process, which means they are probably only 
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able to solve the well-defined problem instead of discovering and defining by themselves 

because of the lack of experiences (Paton and Dorst, 2011). For the sake of solving these 

problems, we regard the insight discovery process as a new knowledge creating process 

which we will discuss in the following paragraph from the Constructivists’ view.  

2.4 New Knowledge Discovering from Constructivists’ View 

The process of insight discovery is a procedure of discovering knowledge. Back to 17th 

Century, Bacon (1952, 1620) argued that new knowledge is discovered best when we observe 

the world carefully, unfettered by previous ideas or beliefs, which is one of the origin 

development of Constructivism. From the constructivism point of view, there is an idea of 

epistemology which hold that knowledge is constructed based on previous knowledge and 

will be constantly evolving over time (Toulmin, 1972). That is, when facing a new and 

unfamiliar thing, people tend to find some characteristics or properties of this new thing and 

try to link to one or more things that exist in their mind. For instance, when a boy had a milk 

tea at the first time and not knowing what it is, he might try to find some property of it and 

link to his previous experience. For example, its brown color may make him think of black 

tea whereas its taste may let him recall the experience of drinking milk. Hence, he will know 

that this thing is probably a kind of beverage and is made of some ingredient like black tea 

and milk. This is an ordinal example of meaningful learning, which is contrasted to rote 

learning according to Ausubel’s (1963) assimilation theory. Rote learning, in contrast to 

meaningful learning, is more arbitrary and more verbatim. When doing rote learning, people 

probably just memorize the material by repetitively read it instead of trying associate it to 

their existing knowledge. It mostly happens in school learning, especially when people have 

to learn a lot of things in a very limited time period. The comparison of these two types of 

learning can be found in the following table (Novak, 1993). 
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Table2.2 Comparison of Meaningful and Rote Learning (Novak, 1993) 

Dimensions Meaningful Learning Rote Learning 

Incorporation 

with 

cognitive 

structure 

Non-arbitrary, non-verbatim, 

substantive incorporation of new 

knowledge into cognitive 

structure. 

Arbitrary, verbatim, 

non-substantive incorporation of 

new knowledge into cognitive 

structure. 

 

Linkage 

between new 

and existing 

knowledge 

Deliberate effort to link new 

knowledge with higher-order, 

more inclusive concepts in 

cognitive structure. 

 

No effort to integrate new 

knowledge with existing concepts 

in cognitive structure. 

 

Learning 

method 

Learning related to experiences 

with events or objects. 

 

Learning not related to 

experience with events or objects. 

 

Commitment Affective commitment to relate 

new knowledge to prior learning. 

No affective commitment to 

relate new knowledge to prior 

learning. 

Learning 

field 

Creative production. Most school learning. 

 

 Novak (1993) suggests that creating new knowledge is a form of meaningful learning. 

The process involves recognition of new regularities in events or objects, the invention of 

new concepts or extension of old concepts, and, in the most creative leaps, major 

restructuring of conceptual frameworks to see new higher order relationships. This is exactly 
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the insight discovery process which involves observations and interviews in order to gain 

empathy of stakeholders; the framing and reframing process to refresh the perspective to 

view the design situation which may lead to the discovery of potential innovative 

opportunities. Correspondingly, this is the concept of what Kolko (2010) proposed the notion 

of design synthesis. Kolko (2010) suggests that a design insight can be seen as the 

combination of problem-specific observations (I saw this) and professional experiences (I 

know this). We can find Kolko’s definition in Figure 2.3. In view of this, a design insight will 

contain subjective judgment of the designer and also objective data from the design situation 

itself.  

 
Figure 2.3 Generation of Insight (Kolko, 2010) 

 

After gaining the understanding of how people discover new knowledge, in next paragraph 

we will see some mapping tools that can facilitate human learning and knowledge discovery. 

2.5 Mapping Tools Facilitating Framing and Reframing 

2.5.1 Mapping tools 

As we mentioned above, the insight discovery process is a form of meaningful learning in 

order to create new knowledge, which requires the ability to form and process mental 

imagery. When doing the design synthesis, in order to discover insights, designers iteratively 

try to bridge what they observed (the design context) to what the already knew (their past 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 12 

experience). In order to design satisfying services, designers should understand the problem 

context broadly and interpret it with their existing knowledge or past experience so that they 

can frame the situation properly. Finding what cause the situation, who are the stakeholders 

and what they desire are very critical. When framing the situation, designers can draft a 

concept map, which is a great tool for capturing explicit and tacit knowledge and facilitating 

creative works and makes human learning in any context much easier (Novak, 1998). 

   Generally, nodes on a concept map are nouns or adjectives linked to each other by verbs. 

It is essentially a representation of mental model of a concept that allows designers to see the 

‘forest and trees’ (Kolko, 2010). For context finding and system modeling, concept map is 

also very helpful. For example, Figure 2.4 is a concept map of trees and our living 

environment (Birbili, 2006). It tries to shape the system of all the concepts related to the 

situation. By this map, designers can get the whole picture as well as many details. Designers 

can find the context and also understand how a change in one aspect of system may influence 

the whole system. 

 

Figure 2.4 Example of Concept Map (Birbili, 2006) 
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Besides concept map, there is another tool called mind map (Buzan, 1995). Mind map is a 

tool that presents the context of how people think helping people to think logically in a visual 

way. Mind maps not only can make designers arrange their thoughts logically but also can let 

their thinking spread fast. We can see an example of mind mapping in Figure 2.5. 

 

Figure 2.5 Example of Mind Map 

 In the past, these two types of mapping tools are defined in a narrow sense. Even though 

both of them can provide a visual representation of some related concepts, there are still some 

differences between them. Traditionally, concept map is used to present schemas of 

understanding within the human mind whereas mind map is usually used to present one’s 

train of thought. Since its strict definitions, concept maps have been used in Science and 

Engineering researches in the fields like Engineering, Medical, and Psychology (Axelrod, 

1976). In the meantime, mind maps were widely used in Design and Business field to support 

creative works. However, the purpose of using mapping tools should be facilitating human to 

think and make senses of data and some scholars think that they have not to have a clear 

definition only if they can do the facilitations well (Ahlberg & Ahoranta, 2004). Hence, a 

notion of free-form concept map has been widely used for different fields especially suitable 

for social science research (Axelrod, 1976; Wheeldon & Faubert, 2009). The comparison of 

these three types of mapping tools is shown in Table 2.3. According to the toolkit of 
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human-centered design by IDEO (2010), a successful service should hit the overlap of these 

lenses: desirable, feasible, and viable. Hence, to design a successful service, designers must 

care about not only the design itself but also the social impact of the design, the business 

model to profit, and so on. As a result, this notion of free-form concept maps is suitable for 

them to systematically frame the design situations. From now, in the thesis, we will use the 

term ‘concept map’ to represent the notion of the free-form concept map. 

Table 2.3 The comparison of different types of mapping tools 

 Traditional 

Concept Map 

(Novak, 1993) 

Free-form 

Concept map 

(Wheeldon & 

Faubert, 2009) 

Mind Map 

(Buzan, 1995) 

Sample 

thumbnail 

representation  

  

Definition A top-down diagram 

showing the 

relationships between 

concepts, including 

cross connections 

among concepts, and 

their manifestations 

Compared to 

traditional one, a 

free-form concept 

map is without a 

clear hierarchy, 

linking words, or 

even unidirectional 

arrows. 

A radial diagram that 

represents semantic 

or other connections 

between portions of 

learned material 

hierarchically 
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 Concept maps can help us to organize data for studying, problem solving, and 

decision-making. However, the results of concept mapping are very subjective. Under the 

same circumstance, different designers may construct totally different concept maps based on 

their own experiences and point of views. Hence, with the purpose of developing a desirable 

service, the understanding of customers is very important when doing design synthesis. Only 

when the designers are totally at the same side as customers’, the modeled system will be 

insightful. In this research, we want to design a system that can recommend objective, 

problem-specific frame parts for designers to make their thought more empathy. 

 

2.5.2 Framing and Reframing  

Furthermore, as a tool, concept maps can help designers to find potential innovative 

opportunities through framing and reframing. Frame is a product of mental knowledge and 

meaning structures (Reckwitz, 2002). As mentioned before, frames are very subjective. 

Designers make subjective value judgment to build up their perspective of the design 

situation. Hence, frames are usually very person-specific based on the designer who 

interviewed and the people been interviewed or observed. In view of this, designers have to 

Main 

function or 

benefits 

Show systematic 

relationships among 

sub-concepts relating 

to one main concept 

Show systematic 

relationships among 

sub-concepts in a 

creative and more 

unrestricted manner. 

 

Show sub-topics of a 

domain in a creative 

and seamless manner 

Understandab

ility by others 

High Medium to High Low 

Extensibility Limited Open Open 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 16 

reframe the design challenge to jump out of the box and get some innovative thoughts. The 

initial frame is the foundation of new frames. Reframing is to construct a new frame by 

changing the perspective to view things (Paton and Dorst, 2011). When the system model and 

the context are very clear, designers may know how the new perspective would influence the 

situation. New frames to see the certain service or action in a new context will facilitate 

designers to discover hidden links and chances (Kolko, 2010). Jon Kolko (2011) suggested 

that, in order to discover new chances, designers can view things in new environments, from 

new user perspectives and as new embodiments. For example, when designing a tooth 

cleaning service, designers can think about toothbrush used in different environments like in 

kitchen or on airplane. Also, different users have different purpose of tooth cleaning. For 

instance, the elderly may need to clean their dentures where as children may need more focus 

on preventing tooth decay. Besides, we can also think about new embodiments of toothbrush 

like mouthwash and dental floss. By reframing again and again, designers may find some 

crucial implications and insights. 

 

2.5.3 IT-facilitated mapping tools 

Due to the widely usage of concept maps and mind maps, there are plenty of computer 

software and online applications aim to facilitate the mapping process. Here we list some of 

the popular ones in the table below. 

Table 2.4 Applications of mapping tools 

Tool 

Name 

Platforms Support 

Collaborative 

Inputs 

Purpose and Feature Access 

Buzan’s 

Mindmap  

Windows, 

Mac OS, 

No For mind mapping. 

Integrated with 

http://www.

thinkbuzan.
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Linux, iOS, 

Android 

Microsoft Office and 

iWork. 

com 

CMap 

Tools 

Cross-Platfor

m (Java) 

Yes For concept mapping. 

Supporting 

collaboration through 

cmap server. 

http://ftp.ih

mc.us 

Coggle Cross-Platfor

m 

(Web-based) 

Yes For mind mapping. 

Web-based, supporting 

real-time collaboration. 

http://coggl

e.it 

Visual 

Mind 

Windows Yes For mind mapping. 

Support collaboration 

through client-server. 

http://www.

visual-mind

.com 

XMIND Windows, 

Mac OS, 

Linux 

No For concept mapping 

and mind mapping. 

Different type of charts 

supported. 

http://www.

xmind.net 

  

There are a lot of applications with different distinguishing features, for example, some are 

for personal, some are for business, some allowing real-time collaboration, and some having 

lots of templates. However, we haven’t seen any tool that can give recommendation concepts 

for inspiration when doing concept mapping or mind mapping. In this research, we aim to use 

IT to give inspirations to users who are doing framing with concept maps. For the purpose of 

providing recommendations, we utilize the commonsense knowledge base in ConceptNet 

which was developed by MIT media lab (Liu and Singh, 2004; Speer and Havasi, 2012). 
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2.6 ConceptNet 

ConceptNet is a machine-usable commonsense resource that was structured as a network of 

natural language fragments (Liu and Singh, 2004). So far, it has been improved to version 5 

(Speer and Havasi, 2012). There are over 12.5 million assertions with several types of 

inter-lingual relations as shown in Table 2.5. 

Table 2.5 The edges in ConceptNet with example sentence frames (Speer and Havasi, 

2012) 

 
 

 The representation of ConceptNet is a directed graph. Every assertion can be seen as 

nodes connected by edges. Nodes are words or phrases that represent concepts and edges are 

relations of linked concepts as illustrated in Figure 2.6. For example, in the figure we can find 

that a ‘restaurant’ is used for ‘satisfying hunger’ while a cake, which is one kind of ‘dessert’ 

with ‘sweet’ taste, is also used for ‘satisfying hunger’. 
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Figure 2.6 Knowledge of related concepts in ConceptNet (Speer and Havasi 2012) 

 

 The sources of ConceptNet include Open Mind Common Sense project 

(http://openmind.media.mit.edu/) by MIT media lab, WordNet (http://wordnet.princeton.edu/) 

by Princeton University, and Wikipedia (http://www.wikipedia.org).  It contains over 12.5 

million edges connecting 3.9 million concepts including concepts in English, Chinese, 

Japanese, Portuguese, French, Spanish, and etc. The structure of ConceptNet is very similar 

to people’s mental imagery, so it’s able to find context, make analogy, gist topic, and do other 

cognitive tasks just like human. Previous applications were done in, for example, wearing 

recommendation (Shen et al., 2007), emotion detection (Cambria et al., 2010), and 

conversational storytelling (Chi and Lieberman, 2011). These applications utilized 

ConceptNet mainly on inferring contexts. The wearing recommendation system by Shen et al. 

(2010) used knowledge in ConceptNet to recommend that you should wear a suit rather than 

a T-shirt to a wedding banquet since a suit has the factors of ‘formal’ and ‘stately’ which 

match the context of a banquet. Another application, the SenticNet by Cambria et al. (2010), 

is a publicly available semantic resource for opinion mining. It’s a resource that helps to do 
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semantical analysis of users’ opinion of some products or services on e-commerce sites or 

their blogs and social networks. Since these opinions are very unstructured, it utilized the 

common-sense knowledge in ConceptNet to infer the polarity of opinions and is able to 

support opinion mining from natural language text at a semantic, rather than just syntactic, 

level. Chi and Lieberman (2011) also utilized ConceptNet as a tool to do natural language 

processing. Raconteur 2 is a system for conversational storytelling between the storyteller 

and the viewer. It recommends appropriate media items for storyteller to make the story more 

engaging. It used commonsense knowledge in ConceptNet and a novel commonsense 

inference technique to identify story patterns. With the commonsense knowledge, they use a 

concept vector representation that goes beyond traditional keyword matching or word 

co-occurrence based techniques to give more precise recommendations. Resulting from its 

nature of the representation of real-world knowledge and its ability to do the cognitive tasks, 

in this research, we use the knowledge in ConceptNet to find themes, contexts and potentially 

innovative frames of the service to be designed. 

 In response to the research problem in Chapter 1, we reviewed the literatures related to 

our research problem in this chapter. First, we discussed the service-dominant logic mindset 

that is the fundamental viewpoint of how we see service design. Following, in order to find 

out how designers manipulate their cognition to solve a design problem, we examine the 

service design process and human efforts in it. We found that insight discovery process which 

is composed of iteratively framing and reframing which is basically a knowledge discovering 

process (or meaningful sense making process). Finally, we compared some mapping tools 

facilitating the knowledge discovering process as well as ConceptNet, a knowledge base 

which can help logic inference and be utilized in combination with information technology in 

order to facilitate the meaningful sense making process. We will then present the mechanism 

in Chapter 4.  
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CHAPTER 3. MOTIVATION APPLICATION 
This research work is part of a larger research project dubbed “Prosperity Taiwan”. The main 

goal of “Prosperity Taiwan” is to create a set of IT-enabled policies and workflows that aids 

Taiwan’s economic transformation.  

3.1 Taiwan’s Economic Strengths and Current Economic 

Landscape 

As one of the Four Asian Tigers, Taiwan’s economic growth from 1960s to 1990s has 

been exceptional, maintaining at a growth rate excess of 7% per year. Taiwan’s economic 

strength stems from its manufacturing capabilities, especially in terms of information 

technology related products. Bulk of Taiwan’s business comes from building and 

manufacturing white-label products that is later branded with American or European brands. 

However, Taiwan’s greatest economic strength turns out to be its biggest liability in recent 

years due to changes in the global economic landscape. 

The present global economic landscape presents several challenges for the Taiwanese 

economy: increase in cheaper manufacturing alternatives such as manufacturers from China 

or Brazil. This leads to increased price competition, severely cutting profit margins for 

Taiwanese manufacturers. There is also an increased premium placed on brand recognition 

and intellectual property; despite Taiwanese’s manufacturing prowess when it comes to 

building world class hardware such as iPhone, iPods and other globally recognized devices, 

Taiwanese manufacturers often receive up to only 3 to 5% of the profit share of each device 

sold. This is because the Taiwanese manufacturers do not own the brand and or intellectual 

property of the device. 

In response to the above challenges, the Taiwanese government highlighted several industries 

poised for growth including medical services, bio-technology, green energy, 
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culture/arts/creativity and high technology agricultural. 

 

3.2 The “Prosperity” in Prosperity Taiwan 

Prosperity comes in various forms. While most people associate “Prosperity” with material 

wealth, we are interested in creating all-round prosperity. They are namely: Material 

Prosperity, Spiritual Prosperity, Physical Prosperity and Social Prosperity.  

 

3.3 Vision of Prosperity Taiwan 

The vision for Prosperity Taiwan is to create sustainability in economic development by 

moving up the value chain. The five major goals are as follows: 

1. Enhance university-industrial cooperation 

2. Kick start Taiwan’s economic transformation by creating “industrial modules” 

3. Create a model for industry transformation 

4. Start small, go big 

5. Internationalize based on successful industrial transformation 

3.4 Culture, Arts and Creativity as an Example 

For a start, Prosperity Taiwan focuses on the culture/arts/creativity industry. The research 

team believes that the culture/arts/creativity is Taiwan’s sweet spot due to Taiwan’s unique 

heritage and mix of Chinese and Western influences. We also believe that this group of 

people and its related stakeholders will benefit most from our research work. 

 We find that the following characteristics define the culture, arts and creativity industry: 

o Not limited liability or private limited companies 

o They have limited ability to scale its production capabilities 
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o Typically lack financial support or lack knowledge on funding options 

o Business owners are at best conservative regarding the growth prospects of the 

culture and arts  

On an industry level, the market exhibits the following characteristics: 

o Market lacks a system for evaluating intangible assets 

o Industry lacks interdisciplinary talent 

o Lack of financial support or lack transparency in terms of funding options 

o The industry lacks economies of scale to support growth 

o Multiple stakeholders with political, economical, social and environmental 

objectives. 

To combat the above issues, we propose the use of intelligent service machines to aid 

industry transformation. 

3.5 Intelligent Service Machines to aid Economic Transformation 

Intelligent Service Machine(s) (Tung and Yuan, 2010) refers to an intelligent design of the 

service machine featuring the embodied cognition of co-production in terms of modeling and 

automating the cognitive process and knowledge representations as required. Conceptually, a 

simple service machine is a socio-technical system (STS) that comprises of people, model, 

architecture, technologies for modeling and automating service processes.   
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Figure 3.1 A simple service machine is a hybrid of STS and SSME 

 

3.6 The V+ Platform 

The V+ platform (Figure 3.2) is an intelligent service machine that comprises of 5 simple 

service engines aimed at solving problems of industry transformation as exemplified in the 

independent movie makers and the industry as a whole. 

 

 
Figure 3.2 The V+ Platform 

 

  a macro-level, we have Capital+ forming the base of the V+ platform, since every stage 

of a product life cycle in various industries will most likely involve some form of funding 

activities. On top of Capital+, Next, we have Discover+ which helps businesses discover new 

insights, which can be further strengthened or extended by the design insight patterns 

recommended by Design Intelligence+. Finally, Sourcing+ can readily translate design 

insights into market opportunities by bringing about various operant resources from possible 
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stakeholders in an industry under a holistic system thinking view. Finally, Intellectual 

Property (IP+) comes into play by ensuring that proper IP strategies can be formed based on 

the operant resources identified in Sourcing+. 

On a micro-level, each engine works as such: 

• Capital+ - designed to solve the problem of funding and investment on an individual 

level and the industry as a whole. It provides a prediction model for individuals to 

estimate which investor(s) has a higher possibility of funding them. In addition, 

Capital+ provides general industry growth models based on the evolution of investors 

and companies within an industry.  

• Discover+ - an IT-artifact with common sense knowledge aimed to facilitate design 

insight discovery process. The common sense knowledge in this engine is powered by 

ConceptNet. Discover+ is targeted at assisting novice and enterprise designers with 

only the goods-dominant logic mindsets. 

• Design Intelligence+ - is developing the framework and method to externalize, 

formalize and facilitate “insight combination” that is a process of discovering 

connection between “insights” and “design patterns” and combining them to generate 

idea or inspiration for service design. 

• Sourcing+ - a service machine targeted at Small and Medium Sized enterprises 

(SMEs) to enable them to discover niche markets as stipulated in the Long Tail 

Theory when given design insights. Sourcing+ is also an IT-enabled system that 

exploits open new operant sources from various stakeholders to provide discovery of 

market opportunities found in the Long Tail.  

• Intellectual Property+- aims at fostering the use of intellectual property as a means for 

moving up the value chain either through forging alliances or as a litigation/patent 

strategy according to the identified operant resources by Sourcing+. It provides a 
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framework based on value network that help companies to pursue, manage and 

maneuver their IP strategy. 

 

V+ platform is designed to act as a generic service engine that can be applied to most 

situations. For simplicity and demonstration sake, we explain an application scenario 

of how V+ platform can be applied in the next section. 

3.7 Application Scenario of V+ platform 

Consider the various issues ranging from political, economical, environmental and social 

factors when a company or business sets up a factory in a less developed region. Very often, 

the company may face protests from local residents or even local governments due to 

concerns over environmental pollution, negative impact on way of life of local residents or 

even adverse effect on the local economy. The V+ platform works by helping various 

stakeholders search and suggest possible solutions to this problem. Let us assume that the 

agreed solution is to create a museum to educate the general public on environmental 

protection. 

 In this scenario, we are expecting multiple stakeholders and not all funding for building 

the museum will come from the company. Therefore, V+ platform can help to source for 

multiple investors based on the stakeholders involved. This can happen at various stages of 

the construction of the museum. The main engine used for sourcing investment is done via 

Capital+.  

 Discover+ creates new insights based on the stakeholders’ objectives. These 

stakeholders include the local residents, governments, potential visitors to the museum and 

the company involved. After gathering the stakeholders’ requirements, these requirements are 

used as inputs for the Discover+ engine, where new and potential insights maybe created for 

framing and reframing process. Such information is useful for museum designers or related 
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service designers. The output of Discover+ is then used as an input for Sourcing+. Design 

Intelligence+ then helps elevate the insights to foster the degree of impacts in terms of the 

scalability of stakeholders involved or the service values incurred.  

 Sourcing+ analyzes the insights provided by Discover+ and maps out possible required 

market intelligence and or related trends. For example, what can one expect from a museum? 

What form of services, artifacts, displays, etc. can one expect from a museum given various 

stakeholders? Sourcing+ helps answer these questions by integrating current trends and 

expectations, such as screening documentaries or educational movies on environmental 

protection, interactive learning for children and so on as inputs for market sensing. The 

market sensing capabilities of Sourcing+ then facilitates research between various 

stakeholders and generates possible answers to aforementioned questions.  

 Intellectual Property+ adds support to our scenario by providing IT-enabled support for 

understanding the overall patent value based on the operant resources identified by Sourcing+. 

Take for instance, the museum might be interested in deploying an operant resource of 

interactive TV. The related technologies and hence patents may be related to such as those 

used in Microsoft’s Kinect. Such knowledge will help potential implementation avoid 

litigation and hence pave the overall patent/litigation strategy. 
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CHAPTER 4. INSIGHT DISCOVERY FACILITATION 

MECHANISM 

This chapter illustrates the mechanism we propose to facilitate the insight discovery process. 

Follow the IS research framework (Hevner et al., 2004), our goal is to build up an artifact 

with applicable theories from the knowledge base, which can fulfill the business need of a 

faster and much easier way to discover more satisfying insights when doing service design. 

Also, the whole mechanism and findings can be added to the knowledge base for further use.  

To achieve this, first, we construct a conceptual model to gain an understanding of how 

service designers discover insights and how to use an artifact to facilitate the process. We 

also propose the concept of insight depth used to measure the influencing extent of insights. 

Second, we will propose the system architecture of the designed artifact which is aimed to 

facilitate the insight discovery process. There are several modules in the system. We will 

describe them and give examples to demonstrate how they work to justify the feasibility. 

   

4.1 Conceptual Framework 

Figure 4.1 shows the underlying concepts and their relationships that unfold our 

mechanism. The framework contains the insight discovery process from the cognitive science 

point of view and the attempted facilitation by the designed artifact. The concepts and their 

relationships are depicted below. We will detail the framework from left to right including 

concepts and their relationships. 
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Figure 4.1 Conceptual Framework of this research 

 

4.1.1 Ability to Form and Process Mental Knowledge 

As we discussed before, when building up a concept map to framing the design situations, 

designers are actually manipulating their mental imagery trying to make sense of the data. It’s 

a new knowledge creating process and we will examine this process from two perspectives. 

One is the ability to make association; another is the synthesis process, namely, combine 

what people see with what they already know. 

Arrows (1): The nodes on the mind map can be seen as frame parts that construct the whole 

frame whereas the links between nodes are the relations of the connected frame parts. In 

order to examine the ability to process mental imagery, we categorize these relations in five 

types of association based on the law of association (Dawson and Medler, 2010), which are 

context association, analogy association, contiguity association, contrast association and 

similarity association.  
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Table 4.1 Types of associations 

Type of association Definition Examples 

Context association The relations between two 

concepts with a causal or 

sequential relation. 

Hot à Sweat 

Wake up à Brush Teeth 

Analogy association The relations between two 

concepts with some shared 

meaning. 

Life à Drama 

Final Exam à War 

Contiguity association The relations between a 

series of concepts in contact 

or in proximity. 

Transportation à  

Bike, Bus, Train, Ship, Plane 

Contrast association The relations between two 

concepts with inversed 

properties.  

Happy à Sad 

Hot à Cold 

Similarity association The relations between two 

concepts that share lots of 

similar properties. 

Bowl à Cup 

Hotel à B&B 

 

Arrow (2) and (3): When framing and reframing the situations, designers iteratively 

combine what they observe with what they already know trying to make sense of the situation 

as well as gain some implications. The ability to do observation and interview is very 

important. The more the details are found, the more completed the system can be modeled. 

Another crucial ability is the ability to recall and associate to past experience. Every found 

phenomenon needs to be interpreted by the designers to give meaning of it. Hence, to 

properly interpret the phenomenon is one of the important expertise of designers. Compared 
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to the novices, experts in a field of study not only have more concepts integrated in their 

cognitive frameworks but also possess broader extent of propositional linkages between 

subordinate and superordinate concepts (Chi, Feltovich, & Glaser, 1981; Novak, 1988). In 

service design field, the ability to integrate the newly found concept with the existing 

knowledge will influence the quality of derived insights. 

 

4.1.2 Insight Quality 

After design synthesis, the derived insights will have different qualities. Here we estimate the 

insight quality from both macro and micro view. From the macro view, we examine the 

influencing extents of the insights. On the other hand, we consider the perceived satisfaction 

of the designers to examine the insight quality from a micro view. 

From the macro view: Insight Depth 

The purpose of discovering insights is to develop new service concepts satisfying customers’ 

latent needs, drawing upon the capacities and influences of service providers. Here we adapt 

the 3-D model for value proposition by Kwan and Yuan (2010) for the measurement of 

insight depth. The model has three dimensions including stakeholders, value (strategy) 

directions, and customer empowerment stages. Each dimension has several nominal values, 

and a point or an area in the space is a potential value proposition. As mentioned before, our 

main ideas embedding S-D logic that emphasizes the value co-creation between service 

provider and the customer. For the purpose of co-creating with customers to maximize the 

value, service providers tend to let customers take control of variables that are conventionally 

pre-determinant by themselves. In other words, making the customers highly empowered in 

order to increase involvement and responsiveness. As a result, we only focus on designing the 

services with high customer empowerment so that the dimension of customer empowerment 

stage is not taken into consideration in this research. Furthermore, we order the nominal 

values at each dimension based on the horizontal influencing extent. The adjusted model is 
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then shown in Figure 4.2, which we call insight depth map.  

 

Figure 4.2 Insight depth map 

 

 There are four degrees of the influencing scope of strategies. Take tablet computers as 

an example. For the economic strategy, kindle fire offered by Amazon is relatively cheap for 

customers. On the other hand, Samsung launched new Galaxy Tab with 4G LTE technology, 

which offers a functional value for customers. Game applications on the tablet can 

accomplish users’ need of pleasure; they provide intrinsic value to customers. According to a 

report from Electric Power Research Institute (2012), Apple’s new iPad only consume 

averagely 11.86 kilowatt-hours of electricity over a year, which only cost $1.36 USD. It’s a 

good example of providing environmental values. There are also four degrees of the extent of 

stakeholders. If revenue is the only consideration, the service provider itself is the only 

stakeholder. In another case, if the service provider cares about the whole supply chain, the 

scope of stakeholder is extended to their partners. The user-centric design focuses on the 
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customers, so the customers and community are included. Furthermore, if the design is 

significant enough, the stakeholders may be the whole society. Each point or area on the map 

represents an insight. The distance between the insight and the origin is the insight depth, 

which indicates the influencing scopes of the insights.   

Insight  depth = 𝑆!  +  𝑉!               (1) 

(S: influencing scope of stakeholders / V: influencing scope of values) 

 

From the micro view: Perceived Satisfaction of insight quality 

If a design challenge is aimed to solve a personal problem or a business problem, we can’t 

judge it from the societal point of view. As a result, we also examine the insight quality by 

the perceptions of the designers in a micro view. As we mentioned before, a successful 

service should be one with desirability, feasibility, and viability (IDEO, 2010). For the 

purpose of being desirable, a service must provide a solution that can solve users’ problem 

and did not appear in the market before. Furthermore, as for feasibility, designers should care 

about many aspects of developing and delivering the service. For instance, the marketing 

strategies, the partnership with others, and the training of the first-line employees should be 

all taken into consideration. This is also the notion of system thinking which allows people to 

see the big picture instead of only part of the problem (Barile et al., 2010; Aronson, 1993). 

Besides, in order to be viable in the market, designers should consider the delivered service 

not only as a service but also as a business. Only if a service is operated as a business, it 

could be evolved continuously. To engage in a business operation, besides concerning the 

cost of developing the services, designers should be very passionate. Hence, we also examine 

the designers’ agreement with their discovered insights. To sum up, we conclude three 

dimensions to evaluate the insight in the micro view, including the degree of innovativeness, 

the degree of integrity, and the degree of agreement. The definitions and some questions to 

examine the results are briefed in the Table 4.2. 
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Table 4.2 The dimensions of perceived satisfaction of insights 

Dimension Definition Questions 

Innovativeness The degree of originality. Did the insights discover by others 

before? 

Integrity The degree of having all 

constituents. 

Did you consider all the possible 

influencing factors of the insights? 

Agreement The degree of self-approval. Do you approve the insights? 

 

Arrow (4): Insight discovery process is to iteratively combine what you see and what you 

already know. It’s also called framing and reframing in service design field. As mentioned 

before, the ability to link newly found phenomenon with existing knowledge is very 

important when discovering insights. We use both macro and micro view to measure the 

qualities derived insights. It not only provides a more quantitative way to measure insight 

qualities but also help us to examine whether the IT artifact can really facilitate the insight 

discovery process and further increase the qualities of derived insights. 

 

4.1.3 Artifact facilitation 

Arrow (5): The above paragraphs reflect how designers process their cognition to derive 

insights. In this research, the main purpose is to design an IT artifact to facilitate the insight 

discovery process. We hope this artifact can help service designers to process their mental 

knowledge by providing systematic and inspirational recommendations. We propose a system 

architecture with some algorithms in the following chapter to examine the feasibility. 
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4.2 System Architecture 

Our information system is called Discover+ as an artifact to facilitate the insight discovery. 

There are three parts in the system (Figure 4.3), interactive interface, Discover+ engine, and 

external knowledge bases like Google and ConceptNet as depicted in Figure 4.3. Designers 

manipulate the system through the interactive interface. The original input is the data 

obtained through interview and observation. After processing, a few insights will be 

generated. Not only the data retrieved from the stakeholders, we also fetch some data from 

the external using Google search to ensure the data is sufficient. The sensing knowledge 

mainly comes from the ConceptNet which has been used to do commonsense reasoning for 

years (Liu and Singh, 2004; Shen et al., 2007). There are several semantic tools available. 

ConceptNet is is more suitable for making practical context-based inferences while WordNet 

is for lexical categorization and Cyc is for formalized logical reasoning (Liu and Singh, 2004). 

We choose ConceptNet as the knowledge base of the Discover+ because its structure of 

concepts connected with relations can be utilized to perform contextual reasoning which is 

the core of theme and frame recommendation of our system. 

 

Figure 4.3 System Architecture 

ConceptNet	  API

Google	  API

Discover+

Google

Concept
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4.2.1. Theme Finder Module 

The data obtained from the stakeholders and the data from the external source are excessive 

and messy. The theme finder is aimed to find themes from this data. In the past, designers 

have to organize the data by themselves. It’s a waste of time and some details may be ignored. 

We refine this process by using the knowledge in ConceptNet to facilitate the theme finding. 

We conduct a heuristic method to calculate the most probable themes.  

 Firstly, we identify some tags of the raw data through the TF-IDF calculation. TF-IDF is 

an abbreviation of ‘Term Frequency-Inverted Document Frequency’, a numerical statistic 

method to identify important terms out of documents in a corpus (Salton and Buckley, 1988). 

The identified terms will be the input to the module. Each term has a corresponding node in 

the ConceptNet. The idea is to calculate the closeness of each pair of these corresponding 

nodes. Start the traversal from one node, the neighbor nodes (depth-1) get one point, the 

neighbors’ neighbor (depth-2) get 0.5 points, the nodes of depth-3 get 0.25 points, and the 

other nodes higher than depth-4 won’t get points. After traversing all of the nodes, each of 

them will derive a total score of the potentiality to be the theme.  

 

Figure 4.4 Theme finding in ConceptNet (Liu and Singh, 2004) 
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 For example, Figure 4.4 is an example to demonstrate the ‘topic-gisting’ function in 

ConceptNet API (Liu and Singh, 2004). The rectangular nodes represent the concept of the 

identified terms from the inputs whereas the oval nodes correspond to the concepts related to 

them. Starting from the concept of ‘gun’ in ConceptNet, the nodes beside it, for instance, 

‘weapon’ and ‘bullet’ both gets 1 point. The nodes next to ‘bullet’, for example, ‘robbery’ 

gets 0.5 points in this round. After counting all the relations, in this case, the most probable 

themes are ‘crime’ (3 points), ‘police’ (2.75 points), ‘robbery’ (2.25 points) and ‘bullet’ (2.25 

points). The algorithm is depicted below. 

Theme Recommendation 

T: Identified tags through TF-IDF calculation 

Si: Scores of node Vi 

R: Recommend list    

D(V1,V2): Distance between V1 and V2 

FOR EACH T 

   FOR K=1 to 3 

      FOR all nodes Vi have D(Vi,T) = K 

         Push Vi into recommend list R   

            IF D(Vi,T) == K 

               Si = Si + (0.5)k-1 

      END 

   END 

END 

Sort Vi in R by corresponding score Si  

Figure 4.5 Theme Recommendation Algorithm 
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The system will recommend a list of potential themes based on the score ranking. Designers 

not only can choose the themes recommended by the system but also can input themes they 

found. 

4.2.2. Frame Finder Module 

The frame finder module is set for framing and reframing the design challenge. Frames are a 

response to a problem situation. When facing new design challenge, experienced designers 

would keep searching for what are the key points that make the problem hard to solve (Dorst, 

2011). On the other hand, reframing is to view the situation in a new perspective.  

 Traditionally, framing and reframing were done by designers with their personal 

experiences. Accordingly, the frames generated might be subjective to the designers. Besides, 

this step may be very difficult for novice designers since their experiences are not sufficient. 

The frame finder module aims to find and construct frames that are relevant to the themes and 

objective from the stakeholders’ point of view. We divide the concept of framing into four 

parts - user perspectives, environments, embodiments and user goals as suggested by Kolko 

(2011). The supplements of the facilitation are then detailed below. 

 

(1) User perspective 

When doing context framing, the first step is to identify the user perspective. Different users 

may have different concerns. Every frame should clearly describe the user’s persona so that 

designers can understand each type of user and their thoughts. Further mote, a well-defined 

user perspective may prompt designers’ empathy to the users which makes the insight closer 

to the users’ real needs.  

 For example, think about a design challenge of designing a new type of hotel services 

and the first task is to refine the experience of using bathroom in hotel. We can use the 

‘Desires’ edges, which represent the affective connections between user and their wants (Liu 
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and Singh, 2004), in ConceptNet to find prospective users. For example, ‘gym’ is connected 

with ‘hotel’ through the ‘AtLocation’ edge, and ‘athlete’ is connected with ‘gym’ by the 

‘Desires’ relation. As a result, we can infer that athlete may be a potential user of hotel. 

Besides, when thinking of athletes, we may also think of children who love sports since they 

may have similar requirements of hotel facilities. In contrast, we should also take 

handicapped people who move with difficulties should into consideration when designing 

services in hotels. By making similarity and contrast associations, designers can discover 

different types of possible user perspectives. On the other hand, using contiguity associations 

also helps designers to find more potential user perspectives. For example, when viewing the 

service from the perspectives of a student, designers may also think about the perspectives of 

a teacher, a secretary, or a librarian. The system will give a list of recommended potential 

users through the calculation shown in Figure 4.6.  
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User Perspectives Recommendation 

T: Theme concept nodes    

R: Recommend list    

E(V1,V2): Edges between V1 and V2 (Direction: V1àV2) 

FOR EACH T 

   FOR EACH V ADJACENT TO T 

      IF E(V,T) == ‘Desire’ 

          Push node V into recommend list R 

      ELSE 

         FOR EACH W ADJACENT TO V 

            IF E(W,V) == ‘Desire’ 

               Push node W into recommend list R 

         END 

   END 

END 

Figure 4.6 User Perspective Recommendation Algorithm 

 

 This module aims to find potentially relative and innovative user perspectives. We 

temporarily set the finding scope with two degrees of searching on ConceptNet, which we 

think is suitable for framing and reframing. After our testing, comparing with data beyond 

three degrees, data within two degrees are comparatively effective to stimulate creativity 

since these data are somehow conceptually related with the themes yet not too far. Hence, we 

set the searching scope to two degrees. And the same for the following parts of the frame 

finder module. 
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(2) Environment 

Using environment as an aspect to do the reframing facilitates designers to think about 

different using scenario in different environments. In continuation of the above example of 

design challenge, to find potential using environments, we search for ‘AtLocation’ and 

‘LocatedNear’ edges in ConceptNet, which show the spatial relationship between things and 

their ordinary locations (Liu and Singh, 2004).  

 For example, if we are designing the experience of using bathroom in hotel. We can find 

that ‘bathroom’ is spatially connected to ‘school’, ‘theater’, ‘gym’, ‘plane’, ’library’, etc. with 

the ‘AtLocation’ edge, which means bathrooms usually can be found in these places. We can 

think of a lot of places with bathroom like these. It utilizes our abilities of make similarity 

associations to find potential new environments. Hence, before designing the bathroom in 

hotel, designers can think about what are the using experiences of bathrooms in these 

different environments to find some inspirations from them. The system will generate a list of 

potential using environment to simulate designers’ reframing process.  
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Environment Recommendation 

T: Theme concept nodes    

R: Recommend list    

E(V1,V2): Edges between V1 and V2 (Direction: V1àV2) 

FOR EACH T 

   FOR EACH V ADJACENT TO T 

      IF E(V,T) == ‘AtLocation’ or ‘LocatedNear’ 

          Push node V into recommend list R 

      ELSE 

         FOR EACH W ADJACENT TO V 

            IF E(W,V) == AtLocation’ or ‘LocatedNear’ 

               Push node W into recommend list R 

         END 

   END 

END 

Figure 4.7 Environment Recommendation Algorithm 

 

(3) Embodiment 

For finding new embodiment, the idea is to find different things for the same goal. The 

‘UsedFor’ edges are the source of these knowledge. This type of edges reflects the functional 

connections for things and their functions, namely, what are the purposes when people use 

them (Liu and Singh, 2004). 

 For example, one of the goal of using ‘bathroom’ is ‘relax’ while ‘energetic music’, 

‘movie’, ‘party’, ‘vacation’ are also for ‘relax’. Hence, when re-designing the bathroom using 

experience, designers can add some energetic music or films to build up the relaxing 

atmosphere. Furthermore, reframing the experience of using bathroom to be an experience 
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like having party or having a trip is also a nice inspiration. Designers can make some analogy 

associations, which we connect the source with the target with similar meaning, to find more 

possible new embodiments. 

 

Embodiment Recommendation 

T: Theme concept nodes    

R: Recommend list    

E(V1,V2): Edges between V1 and V2  (Direction: V1àV2) 

FOR EACH T 

   FOR EACH V ADJACENT TO T 

      IF E(T,V) == ‘UsedFor’ 

         FOR EACH W ADJACENT TO V 

            IF the E(W,V) == ‘Desire’ 

               Push node W into recommend list R 

         END 

   END 

END 

Figure 4.8 Embodiment Recommendation Algorithm 

 

(4) User goal 

In order to discover insights, identifying the users’ goals is also very important. If the target 

users are businessmen, knowing what they desire may be important information for the 

insight. This can be aided by finding the ‘Desires’ relations in the ConceptNet. Since the 

‘Desire’ edges are the relations between users and things they desire. Previously we use 

‘Desires’ relation only to find out different user perspectives. Here we put more emphasis on 

identifying what these potential users want to achieve and want to prevent in a certain context. 
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For example, designers can find that businessmen want a meeting space in the hotel and don’t 

want the room to be too noisy. Knowing these helps designers to achieve better designs. To 

discover more user goals, designers may also utilize context associations to reveal the real 

reason of people’s behavior. 

 

User Goal Recommendation 

T: Theme concept nodes    

R: Recommend list    

E(V1,V2): Edges between V1 and V2 

FOR EACH T 

   FOR EACH V ADJACENT TO T 

      IF E(T,V) == ‘Desire’ 

          Push node V into recommend list R 

      ELSE 

         FOR EACH W ADJACENT TO V 

            IF the E(V,W) == ‘Desire’ 

               Push node W into recommend list R 

         END 

   END 

END 

Figure 4.9 User Goal Recommendation Algorithm 

  

4.2.3. Crawler Module 

 The goal of service design is to deliver a service that is desired by the targeted customers 

(Goldstein et al., 2002). Since the people who has been interviewed or observed were just 
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samples to represent the whole target segment, the data obtained from interview or 

observation might be limited and can further be extended. In view of this, some external data 

may be helpful for sensing the market. The crawler module helps to fetch the data on the 

Internet by using Google Search API. News articles, blog posts, or forum discussions are the 

target data. These articles may contain some market trends and customer insights. The system 

will use the recommended themes or frame parts as keywords to do the search. For example, 

using ‘businessman + hotel’ as keyword, the search result contains some words such as 

‘meeting room’, ‘free parking’, or ‘assistant’ that might not appear in the original input. The 

module also uses TF-IDF method to extract important terms in these data (Salton and 

Buckley, 1988). The newly found terms will be added into the theme finder and the frame 

finder module as inputs in the beginning of the modules. This can broaden the designers’ 

viewpoints when discovering insights.  

 

Crawler module (Using external data) 

Step 1: Use Google Search API searching for combination of keywords (from 

identified themes or frame parts) 

Step 2: Identify important terms from each of searched result through the TF-IDF 

method 

Step 3: Use these terms as input to the theme finder module or the frame finder 

module 

Figure 4.10 Crawler module Algorithm 

 

4.2.4. Insight Encoder Module 

The final step is to generate insights. After framing and reframing the situation, designers 

may get some inspirations of who are the target audiences, what they really need, as well as 
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why they need it. A good insight should contain these three parts - user, their needs and the 

reason they need it. Users may come from the recommended user perspective. What user 

needs can be found in the recommended user goal, environment and embodiment. And for the 

reason, designers can be inspired by the recommended user goals. According to this, 

designers are suggested to follow the format below to complete the insights. 

 

{user perspective} need {design challenge} because {user goal, environment, embodiment}. 

 

For example, an insight generated may like this description: 

 

“Travelling businessmen need to have a good bathroom using experience in hotel because 

a party-like bathroom with energetic music can eliminate their tiredness after a day of 

conferences.” 

 

 The insight encoder module concludes the result of above processes and facilitates 

designers to come up with proper insights. The system will recommend several frame parts to 

help the designer to complete the discovered insights.  
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CHAPTER 5. APPLICATION SCENARIO 

In the previous chapter, the mechanism and system architecture are elaborated. Discover+ is 

an interactive system which is aimed to facilitate insight discovery process in service design. 

In this chapter, we provide an application scenario of Discover+ to illustrate the service 

journey of using Discover+.  

5.1 An Application Scenario 

 Mr. Chang just graduated from Business College last year. His father owns a travel 

agency – TravelStar for more than thirty years. TravelStar serves both domestic tourists and 

foreign tourist. Based on the thirty-years experience, they have a well-established service 

chain, including long-term cooperative tour guides and tour leaders, physical storefronts in 

big cities, and e-commerce platforms developed by their own IT department. Besides, their 

marketing department is good at not only traditional marketing but also social marketing and 

digital contents. Their revenue was once as high as hundred millions NTD. However, as a 

SME, they cannot afford the price competition with big travel agencies. Their revenues have 

been decreasing in recent years and they are facing a crisis of closure. Chang wants to help 

TravelStar to survive from the crisis; therefore, he thinks they should do some service 

innovation to regain the market. 

 Without domain knowhow of tourism, discovering insights from customers would be a 

difficult task for Chang. Luckily, he was recommended by his classmate to use Discover+ to 

make the process easier. At the beginning, Chang interviewed some friends to understand 

their best travel experience and then he input the data to the theme-finder of Discover+ as 

shown in Figure 5.1. 
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Figure 5.1 Theme-finder of Discover+ 

Discover+ recommends some possible themes recognized from the interview data. Figure 5.2 

is the screenshot of the interactive interface of frame-finder of Discover+. The recommended 

themes are listed on the top of the interface.  

 
Figure 5.2 Interactive Interface of Frame-finder of Discover+ (1) 

 

 He clicks the theme – ‘Travel’ to get the big picture of related factors of travel. There 

are two main blocks of the browsing area showing related concepts of ‘Travel’ (旅行). The 
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left block is outbound directed, for example, he finds ‘Travel’ (旅行) à‘Causes’ (造成) 

à‘Excited’ (興奮) and ‘Travel’ (旅行)à‘HasSubevent’ (會做的事) à‘Take photos’ (拍照) . 

And from the right block, he finds some inbounded assertions like ‘Map’ (地圖) à’UsedFor’ 

(可以用來) à’Travel’ (旅行) and ‘Vacation’ (放假) à ‘Causes’ (造成) à ‘Travel’ (旅行).  

 

 
Figure 5.3 Interactive Interface of Frame-finder of Discover+ (2) 

 

 The sidebar on the left shows some reframing perspectives of the theme. Chang finds 

some possible users, environments and embodiments of travel. For example, it can be found 

that people who are bored may want to travel, travel may happen in the airport, and suitcases 

as well as flight tickets may be embodiments of travel.  

Also, Chang clicks the related frame of ‘family’ (家), he knows there could be a lot of 

family travelers that usually contain five to ten people in the group. This implies that family 

travelers could become the customers to serve for TravelStar.  

In order to find deeper insights, Chang keeps using Discover+ and he finds that the 

recommended framing perspectives can help him change the perspective to view the situation 

and further come up with more innovative thoughts. With the reframing perspective of 
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‘family’, he knows that ‘family’ (家人) causes not only ‘happiness’ (開心) but also ‘burden’ 

(負擔) and ‘restriction’ (束縛) sometimes. 

 

 

Figure 5.4 Related Concepts of Family (家人) 

On the other hand, Chang clicks one of the recognized themes - ‘tour group’ (旅行團) 

and he knows that when travelling with a large group of people, they can merely ‘browse the 

scenes’ (走馬看花) instead of having an in-depth travel.  

 

Figure 5.5 Related Concepts of Tour Group (旅行團) 
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Hence, combining what he knows from the system and what he saw, he derives an 

insight: 

Family travelers need to be separated from large tour groups because they can spend 

more time on the itineraries that they are interested in. 

 

 To further the insight, Chang knows that there may be children, parents, and the elderly 

in the family; therefore there may be many different needs among family members in 

different ages. He also had experiences that traveling with whole family was sometimes 

boring when he was a child. He can then search for ‘children’ and ‘the elderly’ to seek for 

more inspirations. He finds that children like to go to crowded places with excitements, for 

example, zoos or theme parks. On the other hand, parents and the elderly would prefer a more 

relaxing itinerary like sightseeing. With the facilitation of Discover+, he derives two insights 

as below: 

 ‘Family travelers need to have more customized itinerary for family members in different 

ages because their demands are different.’ 

 

 To discover more for people in different ages, Chang reframes his perspective to see the 

children in different environments. In the system, he finds that ‘children’ (兒童) may be in 

many environments including ‘school’ (學校), ‘children’s amusement park’ (兒童樂園) and 

‘zoo’ (動物園).  
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Figure 5.6 Related Concepts of Children (兒童) 

 

 And Chang knows parents always want their children to learn more. Also, the system 

tells him that ‘travel’ (旅行) can cause ‘broaden horizon’ (擴展視野) and ‘expand knowledge’ 

(增廣見聞). Hence, he derives another insight: 

‘Children need to have meaningful yet amusing itineraries because they can learn a lot 

when traveling.’ 

 After discovering these insights, Chang formulates the strategies of TravelStar to 

provide business travelers wonderful services. For example, they start to provide family trips 

for two or three families, so that children in these families can go to special itineraries 

together while their parents and grandparents are still able have a more relaxing trip. Finally, 

these services attract a lot of family travelers and successfully bring TravelStar back to life.  

5.2 Service Blueprint 

 Figure 5.7 and 5.8 is the service blueprint of Discover+ which illustrates the service 

flow including customer actions, on stage, back stage, and support process. At first, users 

have to input the text data from interview and observation. The theme finder module (Chapter 
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4.2.1) of Discover+ will extract possible themes by doing text segmentation with the support 

of CKIP API (http://ckipsvr.iis.sinica.edu.tw/). And then the system will do TF-IDF 

calculation to derive recommendations of possible themes of the design situation. Term 

frequency represents the occurrence frequency of each term (concept) in the raw text input by 

users. Document frequency is the frequency of each term appear in all the documents (in our 

research, we define this scope as all documents we can find on Google) which can identify 

the distinctiveness of terms. We use Google Search API 

(https://developers.google.com/custom-search/) to obtain the document frequency. We will 

identify some theme-related terms through TF-IDF calculation. Following, these terms will 

be further calculated by the recommendation algorithm shown in Figure 4.5. Finally we will 

obtain a list of possible themes. 

 

Figure 5.7 Service Blueprint of Discover+ (1) 
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 Users can choose interested themes to browse related frames. Once the user clicks a 

frame part on the user interface, the frame finder module (Chapter 4.2.2) will fetch related 

frame parts from ConceptNet including frame parts in degree 1 and 2. And then the user can 

iteratively choose interested concepts to browse until deriving insights. At last, the derived 

insights will be encoded by insight encoder module (Chapter 4.2.4) and then stored into 

database for further usage by Sourcing+.  

 

 
Figure 5.8 Service Blueprint of Discover+ (2) 

 

 

 

  



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 55 

CHAPTER 6. EVALUATION 

In this chapter, we design and conduct a series of experiment to inspect whether the 

mechanism we designed in Chapter 4 can really facilitate the insight discovery process for 

service designers. We will follow the framework of design science in IS research to do the 

evaluation. At first, we propose some propositions of this research. Following we make some 

assumptions to eliminate the gap between the experiment and the real environment. At last, 

we analyzed the collected data to justify the propositions and also to find interesting 

implications. 

6.1 Propositions 

�Proposition 1: The ability to process mental imagery, which was used by service designers 

when framing and reframing the design situation to discover insights, contains five types of 

ability of association, namely, context association, analogy association, contiguity association, 

contrast association, and similarity association. 

 

The insight discovery process is iteratively framing and reframing the design situation. When 

doing concept mapping, designers iteratively associate concepts from both what they see and 

what they already know. As mentioned in Chapter 4, we categorize these associations in five 

types. In this phase, we want to examine whether the associations designers use are all in 

these five types of associations. 

 

�Proposition 2: The system we proposed to facilitate the insight discovery process can 

increase the qualities of derived insights. 

Proposition 2-A: The system we proposed to facilitate the insight discovery process can 

increase the insight depth of derived insights. 
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Proposition 2-B: The system we proposed to facilitate the insight discovery process can 

increase the perceived satisfactions of derived insights. 

 

�Proposition 3: Engaging into the field to do observations and interviews as well as 

combined the seen phenomenon are both important when doing design synthesis. 

 
  

6.2 Assumptions 

�Assumption 1: All of the subjects have the mindset of service-dominant logic and 

user-centered design.  

We assume all the subjects understand the essence of service design as well as framing and 

reframing method to discover insights. Also, we assume the subjects understand the value 

co-creation concept of S-D logic that argues the value of service is co-created by service 

provider, customers, and other related stakeholders. Therefore, they will have empathy to 

discover insights from customers’ and other stakeholders’ perspectives.  

 

�Assumption 2: When doing design synthesis, service designers will use Internet to seek 

inspirations and useful information.  

When doing design synthesis, service designers should attempt to consider of all the related 

factors to frame the design context. However, one’s knowledge and experience is limited. As 

a result, service designers may try to find information to make sense of the situation or 

stimulate their imaginations. We assume designers will use Internet to seek for information 

they need.  

 

�Assumption 3: The subjects agree with the design brief of the experiment. 

Since we have a limited time and resource to do the experiment, we provide a predefined 
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business case as the design brief rather than asking the subjects to do the interviews and 

observations. We briefed a common case about travel that is close to everyone’s daily 

experience so that subjects have more related experience that can help them to discover 

insights.  

 

�Assumption 4: ConceptNet and Google Search contains sufficient data to give useful 

information and inspirations to service designers. 

Our mechanism depends on the concepts and their relations in ConceptNet and also the 

search results from Google Search. Therefore, we assume that the data contained in 

ConceptNet and Google Search is sufficient for design synthesis for the given design brief. 

 

�Assumption 5: The artifact is designed to ‘facilitate’ service designers to do design 

synthesis rather than ‘replace’ them for their tasks. 

The designed artifact – Discover+ aims to provide recommendations including themes, 

related concepts and their relations to service designers for the purpose of facilitating them to 

make sense of the design context. It is not designed to take over designers’ job but facilitate 

them to do it better.  

 

6.3 Experiment Detail 

6.3.1 Experimental Subjects 

Thinking of that service design requiring professions from different fields, we choose 15 

people who are studying or studied in the design school and another 15 people in other fields 

including business, computer science, and information systems as the experimental subjects. 

The basic profiles of these subjects are shown in Appendix A. These people are either 
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studying in graduate school or graduated in the past three years and now working in startups 

or design departments. All of the subjects are aged from 22 to 28 and have basic knowledge 

and practical experiences in service design. 

6.3.2 Experiment Design 

In order to get the data for justifying our propositions, we design an experiment containing 

four phases from the experimental subjects’ point of view and we conducted the experiment 

and collected data from 2013.06.10 to 2013.06.24. 

 

 

Figure 6.1 Experiment Process from the Subjects’ Point of View 

 

�Phase1: Framing by own experiences 

At first, the subjects were given a case as the brief of the design challenge (Appendix B) and 

were asked to do concept mapping to frame the situation based on their own experiences 

(Appendix D and E). The aim of this phase is to derive one or more insights.  

 

�Phase2: Framing with inspirations provided by Discover+ and Google 

In this phase, the subjects can use Discover+ and Google Search to seek inspirations to 

reframe the situations. They can freely switch between two systems and add frame parts or 

new connections to their concept map as they wish. In order to recognize which parts and 

connections are newly added in this phase, they are request to use another color to revise the 

concept maps. At the end of this phase, they will come up with new insights whether are the 

revised versions of previous ones or totally new ones. Besides, they are asked to record two 
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kinds of data. The first is the portion of the usage of Discover+ and Google Search in this 

phase. They will give a percentage of it, for example, 70% for Discover+ and 30% for 

Google Search. Another data to be recorded is the portion of the source of the inspirations in 

these two phases. They will give a percentage as well. For instance, 40% from Discover+, 

20% from Google Search, and 20% from own experience. As a result, we can do further 

analysis of the capability of facilitation of Discover+. 

 

�Phase3: Labeling the types of associations 

After two rounds of concept mapping, there will be a concept map with lots of nodes and 

lines representing the relations between concepts. In phase three, the main purpose is to find 

out the portion of every kinds of association designers use when doing design synthesis. First, 

we will give the definitions and examples of the five types of associations that we categorized 

in Table 4.2. And then the subjects are asked to label the type of associations of all the 

connections on their concept maps if they think the relationship belongs to one or more type 

of associations we concluded. The reason why we ask the subjects to do the labeling task 

instead of doing by ourselves is because that the person who build up the map should be the 

one who understand the map and their cognition best. Rather than guessing, it’s better to let 

designers label them by themselves. 

�Phase4: Filling questionnaire 

In the final phase, the subjects are requested to fill questionnaires (Appendix B). There are 

three purposes of the questionnaire. The first one is to identify the profile of the subjects in 

order to analyze the impact of different professions. Second, we want to collect how the 

subjects think about their method to do design synthesis. For instance, we ask the subjects 

‘Do you think it is important to engage yourself in the environment when framing design 

context?’ At last, we ask some questions to examine the ability of facilitation of the system as 

well as some open questions as the feedback of the system.  
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6.3.3 Experiment Results 

�Result for proposition 1 

As mentioned before, designers’ ability to process mental imagery can be categorized into 

five types. To verify whether these five types include all of the association ability that service 

designers use to do design synthesis, we asked the subjects to label the connections between 

the concepts on their concept maps (Appendix F). According to the collected data, all of the 

associations can be categorized into at least one of these five types of designers’ competence 

of association. Since there is no edge on the concept maps that does not fall into these five 

types of associations, we argue that the abilities required to form and process mental imagery 

are these five types of association.  

 For the composition of the usage of these abilities, we can find a statistic in Figure 6.2. 

The most used association is context association. It accounts for about half of the association. 

Besides, similarity and contiguity association are also used commonly. The percentages are 

16.3% and 21.6%. At last, analogy and contrast association are seldom used. There are only 

5.7% of relations are analogy association and another 2.5% are contrast association.  

 
Figure 6.2 Composition of each type of associations 

 

Context	  
53.9%	  Contiguity	  

16.3%	  

Similarity	  
21.6%	  

Analogy	  
5.7%	  

Contrast	  
2.5%	  
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 Furthermore, for the purpose of understanding whether there are differences in the 

association competence between designers and non-designers, we analyzed the portion of the 

subjects using each type of associations. The percentages represent how many of the subjects 

use that type of association. For example, 6 out of 15 subjects of designers group used 

contiguity association, so the percentage is 40%. We can find that there is no significant 

difference in context and similarity associations between the two groups of subjects. 

However, non-designers like to list series of concepts to make their views more holistic so 

that their percentage of using contiguity association is higher than designers. For example, 

when concerning transportations in travel, they will try to list all the possible transportation 

tools like airplanes, trains, buses, cars, scooters, bikes and etc. On the other hand, more 

designers use analogy and contrast associations trying to change perspectives to view the 

design context. For instance, when thinking of the luxury ways to travel, they may also think 

of budget travelers. Also, when thinking of different types of tourism, they may make an 

analogy of the movie – ‘Up in the air’ to facilitate their thinking. 

 

Figure 6.3 Percentages of using associations for different group of subjects  

 

 Look into the composition of associations on the concept maps (Figure 6.3), we can also 
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derive the same conclusion that designers use more analogy and contrast comparing with 

non-designers while non-designers use more contiguity associations than designers.  

 

r 

 

 

 

 

 

 

 

Figure 6.4 Composition of each type of associations for different group of subjects  

 

 We infer that because designers have been trained more to have empathy, they tend to 

have objective mindsets trying to view things perceptually in many different perspectives. In 

contrast, for non-designers in this experiment including people whose major are business and 

engineering, they are more likely to have more subjective mindsets and view things rationally. 

Hence, they like to keep their existing way of thinking and try to make their thought more 

logical and comprehensive. With perceptual mindsets, designers use more analogy to make 

their imaginations more concrete as the earlier example of using a movie to analogize a type 

of travel. Also, designers think more about the emotion of people, so they use more contrast 

associations to think of different experiences; for example, the happiest experience and the 

worst one in travel. On the other hand, due to the expertise in business or engineering, 

non-designers tend to have realistic thinking. They use more contiguity associations to list all 

the existing related factors to examine the feasibility.  
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�Result for proposition 2 

To justify proposition 2, we investigate the insight qualities in both macro view and micro 

view as we mentioned in Chapter 2.  

For proposition 2-A, we examine the insight qualities in macro view with the insight depth 

map. First, we encode the insights derived from the experiments and fit them into the insight 

depth map. For example, an insight – ‘Travel agencies need to provide flexible travel 

package because it can attract more backpackers’ will be coded into (Functional, Service 

Provider) since it describes the economic value from provider’s perspectives. The same, 

another insight – ‘Young people need to travel often, because travel can make people grow up’ 

will be coded into (Intrinsic, Customer). The mapping result of the first insights derived from 

phase one of the experiments is shown in Figure 6.5. The numbers represent the subjects’ 

sequence number in the experiment. We can find that most people start from customers’ 

perspective while there are still some from the providers’ perspective.  

 
Figure 6.5 The insight depth map of the insights in phase 1 
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 And then we also encode the insights derived from phase 2 of the experiments and fit 

them into another insight depth map as shown in Figure 6.6. The bolded numbers with stars 

represent the subjects whose insights in phase 2 are deeper than in phase 1. Namely, these 

insights have a larger influencing scope in terms of the value or stakeholders’ perspective. 

We can find that 56.7% of subjects (17 out of 30) enhanced their insight depth after 

reframing in phase 2 while there is no subject whose insight has a smaller influencing scope.  

 
Figure 6.6 The insight depth map of the insights in phase 2 

 

 There seems no significant difference of the numbers of subjects whose insights go 

deeper between the subject group of designers (9 subjects) and non-designers (8 subjects). 

However, analyzing their insights deeper, we can find that most of deepened insights of the 

non-designer group are from functional values to intrinsic values (5 out of 8) while designer 

group are more diversified, for instance, from economic values to functional values or from 
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providers’ perspective to customers’ perspective. Moreover, we also found that most of 

non-designers derived enhanced insights in phase 2 based on some context as in phase 1 (for 

example, same user perspectives or similar environments). On the other hand, most of 

designers found totally new insights in phase 2. To look into the causes, we can find some 

clues in the way the two groups do concept mapping. Designers tend to develop their concept 

maps evenly in many aspects. They wouldn’t start to derive insights until their concept maps 

are almost completed. It is like the strategy of breadth-first in graph search. Oppositely, 

non-designers construct concept maps in the manner of depth-first. They tend to have some 

intuitive assumptions or the direction they want to develop the service right after they read 

the design brief. They will firstly go into the direction of their assumptions when doing the 

concept mapping. Therefore most of their derived insights are surrounding their interested 

topics. So do most of their reframed insights in phase 2 are enhanced ones based on phase 1. 

Appendix D and E give examples of concept maps by designer subjects and non-designer 

subjects. We can find that high portion of designers’ concept maps are evenly spread while 

many of non-designers’ maps are skewed (Appendix D and E). 

 

For Proposition 2-B: To examine the insight quality from a macro view, we asked the 

subjects to score the qualities of their insights based on their perceptions. They scored the 

insight qualities in three dimensions including the degree of innovativeness, the degree of 

integrity, and the degree of agreement as we discussed in Chapter 4 (Table 4.2). For each 

dimensions, the subjects choose their perceptions of the derived insights in phase 2 

comparing with the ones derived in phase 1 of the experiment. The options are ‘Better’, ‘No 

difference’ and ‘Worse’ that represent for score of 3, 2, and 1. For example, if a subject felt 

his insight in phase 2 is more innovative than in phase 1, he will choose ‘Better’ for 

innovativeness and get 3 points of score. Under this evaluation, we have a hypothesis that is 

‘If the mean score is grater than 2, in this dimension, the qualities of the newly derived (with 
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designed artifacts) insights is better than the qualities of the derived insights based on 

subjects’ own experience’. The data of subjects’ scoring is in Appendix C.  

 We use statistic software – PASW (Predictive Analytics Software), which was named 

SPSS (Statistical Product and Service Solutions) before and acquired by IBM in 2009, to 

facilitate the calculation. Table 6.1 shows the result of the descriptive statistics of the data. 

We can find that the mean scores of the three dimensions are 2.50, 2.80 and 2.73 with the 

standard error are 0.093, 0.074 and 0.082 and standard deviation are 0.509, 0.407 and 0.450. 

Furthermore, the minimum score of these three dimensions are all equal to 2 (Table 6.1). In 

other words, all of the subjects gave at least 2 points of scores. As a result, we almost can 

justify that our hypothesis is established.  

 

Table 6.1 Descriptive Statistics for Proposition 2 

 
N Minimum Maximum Mean 

Statistic Statistic Statistic Statistic Std. Error 

Innovativeness 30 2 3 2.50 .093 

Integrity 30 2 3 2.80 .074 

Agreement 30 2 3 2.73 .082 

Valid N (listwise) 30     

 

 However, to be more rigorous, we further use another statistic method to test the 

hypothesis. Since we have 30 simple random samples with unknown standard deviation, we 

decide to use One-Samples T test as the method to verify the hypothesis. Hence, we have a 

null hypothesis and an alternative hypothesis as shown in Figure 6.7.  
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𝐻!:  𝜇 < 2, 𝑡ℎ𝑒  𝑖𝑛𝑠𝑖𝑔ℎ𝑡  𝑞𝑢𝑎𝑙𝑖𝑡𝑦  𝑖𝑠  𝑤𝑜𝑟𝑠𝑒  𝑖𝑛  𝑡ℎ𝑖𝑠  𝑑𝑖𝑚𝑒𝑛𝑠𝑖𝑜𝑛. 

𝐻!:  𝜇 ≥ 2, 𝑡ℎ𝑒  𝑖𝑛𝑠𝑖𝑔ℎ𝑡  𝑞𝑢𝑎𝑙𝑖𝑡𝑦  𝑖𝑠  𝑏𝑒𝑡𝑡𝑒𝑟  𝑖𝑛  𝑡ℎ𝑖𝑠  𝑑𝑖𝑚𝑒𝑛𝑠𝑖𝑜𝑛. 

µμ = population  mean. 

 

Figure 6.7 Hypothesis of the testing 

 

 Table 6.2 shows the formula and interpretation of one-sample T test. There are two 

methods that we can use to test the hypothesis. 

Table 6.2 Formula and interpretation of one-sample T test 

𝐻!:  𝜇 <   𝜇!   

𝐻!:  𝜇 ≥   𝜇! 

𝜇! = 2 

Formula Interpretation 

Critical 

value 

method 

𝑡 =
x  bar −   𝜇!
s/√n

 

c = 𝑡!,!!! 

if  t > c, then reject 𝐻! 

t <= c, accepted 𝐻! 

Confidence 

internal 

method 

Lower bound (a) = x bar - 𝑡!,!!! * s/√n if  𝜇! < a, then reject 𝐻! 

𝜇! >= a, accepted 𝐻! 

 

 First, we use PASW to do the One-Sample T test. We use 95% confidence interval of 

difference to do the test and the consequence is on Table 6.3. 
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Table 6.3 The result of One-Sample T test for proposition 2 

 

Test Value = 2 

t df Significance (1-tail) Mean Difference 

95% Confidence Interval 

of Difference 

Lower Upper 

Innovativeness 5.385 29 0.000004349732 .500 .31 .69 

Integrity 10.770 29 0.000000000006 .800 .65 .95 

Agreement 8.930 29 0.000000000403 .733 .57 .90 

 

 Using critical value method, we have to find out the t value and the critical value (c). 

Figure 6.8 is a table of critical value of t distribution. We can find the critical value 

𝑐 = 𝑡!,!!! =    𝑡!.!",!"   = 1.699. Besides, in Table 6.3 we know the t value of the three 

dimensions are 5.385, 10.770 and 8.930. All of the t value are greater than c (5.385 > 1.699, 

10.770 > 1.699, 8.930 > 1.699). Hence, the null hypothesis 𝐻! is rejected, which means 𝐻! 

is established.  
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Figure 6.8 Critical Value of T distribution 

 

 On the other hand, we also test the hypothesis using confidence interval method. 

According to the hypothesis, we know that 𝜇! is 2 and we are going to find out a. For the 

innovativeness, according to the formula (Table 6.2), we can calculate and derive that the 

value of 𝑡!,!!! * s/√n is 0.19 by calculating 0.5 (mean difference) - 0.31 (Lower Bound 

under 95% confidence interval). Following we use sample mean (x bar = 2.5 in Table 6.1) to 

minus 𝑡!,!!! * s/√n (0.19 as above calculation) and we can derive the value of a which 

equal to 2.31. And then we can reject 𝐻! and 𝐻! is established because 𝜇!(2) < a (2.31). 

That is, based on our proposition, the insights quality in phase 2 is better than that in phase 

one in the innovativeness dimension.  
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 Also, we do the same calculation for the integrity and agreement to see whether the 

insight qualities are also better for these dimensions. For the integrity dimension, the value of 

𝑡!,!!! * s/√n is 0.15 by calculating 0.8 (mean difference) - 0.65 (Lower Bound under 95% 

confidence interval). The value of a is 2.65 by calculating 2.8 (x bar, see Table 6.1) – 

0.15(𝑡!,!!! * s/√n). Hence, we can reject 𝐻! and establish 𝐻! since that 𝜇!(2) is smaller 

than a(2.65). We can say that the insight qualities are also better in phase 2 for the integrity 

dimension. 

 At last, for the agreement dimension, the value of 𝑡!,!!!  * s/√n  is 0.163 by 

calculating 0.733 (mean difference) - 0.57 (Lower Bound under 95% confidence interval). 

The value of a is 2.567 by calculating 2.73 (x bar, see Table 6.1) – 0.163(𝑡!,!!! * s/√n). As 

a result, the 𝐻! is also established since 𝜇!(2) is smaller than a(2.567).  

 In order to ensure the level of significance, we examine the p-value (the Significance 

(1-tail) in Table 6.3) which are 0.000004349732, 0.000000000006, 0.000000000403 and find 

that they are all much smaller than the α(0.05). As we know, if α > p-value then it reach the 

level of significance. Hence, we can conclude that the result of the above three testing is very 

significant.  

 To sum up, the testing shows that the qualities of insights derived in phase 2 are better 

than that derived in phase 1 in all of the three dimensions. However, follow the instruction of 

the experiment, the subjects can use both Google Search and the designed artifact – 

Discover+ to seek for inspiration. In order to examine the facilitation of the artifact, we also 

collect the using statistic from the subjects. The subjects write down the percentage of the 

source of inspirations and the results are shown in the Figure 6.9.  
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Figure 6.9 The portion of source of inspirations (insight qualities in macro view) (phase 

2). 

 

 According to the figure, we can find that averagely 85% of the inspirations come from 

Discover+ and the other 15% come from Google Search. Furthermore, we also examine the 

average of the subjects whose insights go deeper and not go deeper in phase 2. Discover+ 

inspired the subjects who derived deeper insights for 92% while Google Search only for 8%. 

On the other hand, for the subjects whose insights didn’t go deeper in phase 2, they were 

inspired by Discover+ for 75% and by Google Search for 25%. We found that the subjects 

who deepen their insight depths in phase 2 perceived more inspirations from Discover+ than 

others whose insights are not deeper in phase 2. 

 Besides, in the micro view, we also examine the difference between the subjects who 

have higher perceived satisfaction and the ones with lower. Since all the subjects gave at least 

two points to all of the three dimensions, which means they think the new insights in phase 2 

were not worse than in phase 1, we set the standard of 7 points of the total perceived 
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satisfaction score in all three dimensions. In other words, subjects with total score above 7 

points, which means that the subjects have better satisfactions in at least two dimension, are 

seen as the group that have a higher perceived satisfaction. On the other hand, the subjects 

with the score below 7 are seen as the group that did not perceive a better satisfaction of 

insight qualities. The results (Figure 6.10) show that the subjects with higher perceived 

satisfactions were inspired by Discover+ for 91% and by Google Search for 9%. As for the 

subjects with lower satisfactions, they were inspired by Discover+ for 66% and by Google 

Search for 34%. It can then be inferred that the more the subjects were inspired by Discover+, 

the better the insight qualities will be. 

 

Figure 6.10 The portion of source of inspirations (insight qualities in micro view) (phase 

2). 

 Furthermore, Figure 6.11 and Figure 6.12 show the total portion of source of inspirations 

for the whole concept mapping process (both phase 1 and phase 2 of the experiment). We 

also can find that the subjects who have better insight qualities (no matter in macro view or in 

micro view) were inspired more by Discover+ than Google search. At the mean time, the 
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other subjects whose insight qualities do not be better were inspired less by the artifact but 

more by Google search or their own experiences.   

 

Figure 6.11 The portion of source of inspirations (insight qualities in macro view)(phase 

1 and 2). 

 

Figure 6.12 The portion of source of inspirations (insight qualities in micro view)(phase 

1 and 2). 
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 Therefore, we can find that Discover+ is useful to facilitate service designers to do 

design synthesis. Again, we also found some interesting differences between the subject 

group of designers and non-designers. In Figure 6.13, we can find that non-designers spent 

more time using Google Search than designers. As we discussed before, we found that 

non-designers tend to have their own assumptions and preferences to frame the design 

context. They have a clear direction of what data they need to support their design synthesis 

process. Hence, once they could not find the data they need on Discover+, they are more 

likely to try to search it on Google.  

 

 Figure 6.13 The portion of source of inspirations for designers and non-designers 

 

 There are also some clues supporting this when we look into the click logs of Discover+. 

As we mentioned in the chapter of system architecture, when using Discover+, there are 

many ways to spread thoughts by clicking different types of the concepts that system 

recommend. ‘Theme’ represents the recognized themes of the design brief provided by theme 

finder module. ‘Search’ means that users use the search bar to search particular concepts they 

want to browse while ‘Raw’ means that users directly click the related concepts of the 
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concept they are browsing. At last, ‘recommendation (d1)’ and ‘recommendation (d2)’ are 

recommended frame parts of degree 1 and degree 2 from the frame finder module. Table 6.4 

shows clicks of each type of concepts on the system. 

 

Table 6.4 Clicks of each type of the system recommendations 

 Theme Search Raw Recommendation 

(D1) 

Recommendation 

(D2) 

Total 

Designers 54 3 84 11 14 166 

Non- 

designers 

42 20 81 18 15 176 

 

 We can find that there is no significant difference between these two categories of 

subjects except the search times. Non-designers searched six times more than designers did. 

We infer that non-designers tend to have some assumptions so that they would directly search 

for some concepts which come up to their mind after reading the design brief.  

 

 Furthermore, in order to understand the concrete facilitating ability of Discover+, we 

collected some qualitative data of what users think that Discover+ help them most. We 

encoded the data and separate them into different group including ‘Innovativeness’, ‘Holism’ 

and ‘Logic’. The raw data and the codes are shown in Table 6.5. 
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Table 6.5 The facilitating ability of Discover+ 

Question Final Code Raw Data 

What do you 

think 

Discover+ help 

you most? 

Innovativeness Subject2: Facilitate thinking 

Subject4: Find potential users 

Subject6: Provide lot of concept that I couldn’t 

think about by myself 

Subject7: Find concepts I never thought 

Subject8: Make my thought spread fast 

Subject9: Widen my thought  

Subject10: Facilitate new thought 

Subject11: Gain unknown information 

Subject13: Widen my thought 

Subject15: Find concepts I never thought 

Subject16: Trigger more thought 

Subject17: Widen my thought 

Subject18: Find concepts I never thought 

Subject19: Trigger more concrete thoughts 

Subject21: Trigger more thought 

Subject22: Facilitate thinking 

Subject23: Facilitate thinking and eliminate the 

blind spots 

Subject24: Trigger more thought 

Subject25: Trigger more thought 

Subject26: Find concepts beyond my experience 

Subject29: Help to find innovative opportunities 
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Subject30: Find surprising keywords 

Holism Subject5: Make the built context more completed 

Subject12: Facilitate thinking in many different 

aspects 

Subject14: Make my thought be holistic 

Subject28: Make my thought be holistic 

Logic Subject1: Build the context logically 

Subject3: Logical connections 

Subject17: Provide systematic stimulations 

Subject20: Spread the thinking logically 

Subject27: The causal relation is useful 

 

 Most subjects (22/30) think that Discover+ provide a facilitating ability of 

innovativeness. They think it can provide lots of concepts which didn’t come to their mind 

before using the system and these concepts can make their thought spread fast and trigger 

more new thoughts. Besides, here are also some think that Discover+ facilitates their thought 

to be holistic by providing concepts in many different aspects. At last, some think Discover+ 

make the discover process logical because the relations between concepts are well-defined 

and very logical. As we discussed in Chapter 2, a successful service should be desirable, 

feasible, and viable (IDEO, 2010). To achieve this, designers should discover some 

innovative insights to deviate from the competition as well as think holistically and logically 

to develop feasible and viable solutions. As a result, these three facilitation abilities derived 

from users’ feedback (‘Innovativeness’, ‘Holism’ and ‘Logic’) are very significant to service 

design synthesis.  
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�Result for proposition 3 

To justify whether engaging in the environment and combining the seen phenomena to past 

experiences are important for service designers when doing design synthesis, we asked the 

subjects of their perspective. There are two questions in the questionnaire. The first one is 

‘When doing design synthesis, engaging in the environment and doing observation and 

interviews are important’. Another is ‘When doing design synthesis, past experiences and 

existing knowledge are important’. Based on Likert scale, the subjects gave a five-points 

rating to these two questions. The higher the score is, means that the subjects agree more with 

the statement. The statistics are show in Table 6.6. ‘ENVIRON’ stands for the first question 

while ‘PASTEXP’ stands for the second.  

 

Table 6.6 Descriptive Statistics for proposition 3 

 

 
N Minimum Maximum Mean 

Statistic Statistic Statistic Statistic Std. Error 

ENVIRON 30 3 5 4.6333 .10152 

PASTEXP 30 4 5 4.7000 .08510 

Valid N (listwise) 30     

 

 Since we have 30 simple random samples and the standard deviation is unknown. Again, 

we use one-sample T test to see whether the subjects agree with these two statements.  
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𝐻!:  𝜇 < 3, 𝑡ℎ𝑒  𝑠𝑡𝑎𝑡𝑒𝑚𝑒𝑛𝑡  𝑖𝑠  𝑛𝑜𝑡  𝑎𝑔𝑟𝑒𝑒𝑑. 

𝐻!:  𝜇 ≥ 3  𝑡ℎ𝑒  𝑠𝑡𝑎𝑡𝑒𝑚𝑒𝑛𝑡  𝑖𝑠  𝑎𝑔𝑟𝑒𝑒𝑑. 

µμ = population  mean. 

 

Figure 6.14 Hypothesis of the testing for proposition 3 

 

 We set the null hypothesis and the alternative hypothesis as shown in Figure 6.14. If the 

population mean 𝜇 >= 3, we can say that the statement is agreed. Following, we use PASW 

to facilitate the T testing. We use 95% confidence interval of the difference (α = 0.05) to do 

the testing and the result is shown in Table 6.7. 

 

Table 6.7 The result of One-Sample T test for proposition 3 

 

Test Value = 3  

t df Significance (1-tail) 

Mean 

Difference 

95% Confidence Interval 

of the Difference 

Lower Upper 

ENVIRON 16.089 29 0.00000000000000054387 1.63333 1.4257 1.8410 

PASTEXP 19.977 29 0.00000000000000000169 1.70000 1.5260 1.8740 

 

 We use critical value method and confidence interval method to test the hypothesis. The 

formula and interpretation is in Table 6.2. First, for the critical value method, we look up for 

the critical value c from the table of critical value of t distribution (Figure 6.8) and derive 

𝑐 = 𝑡!,!!! =    𝑡!.!",!"   = 1.699. As a result, we reject the null hypothesis for both statements 

because the t value of the two statement (16.089 and 19.977) (see Table 6.7) are greater than 

the c value (1.699). Hence, we can say that the two statements are both agreed. 

 Next, we further use confidence interval method to test the hypothesis. For the first 
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statement, according to the formula, we derive that 𝑡!,!!! * s/√n = 0.20763. The sample 

mean (x bar) is 4.63333 (Table 6.6). Using the sample mean (4.63333) minus 𝑡!,!!! * s/√n 

(0.20763), we derive a = 4.4257. So, 𝐻! is rejected and 𝐻! is established since 𝜇!(3) < a 

(4.4257). On the other hand, for the second statement, we can derive the value of 𝑡!,!!! * 

s/√n = 0.174 by calculating 1.7 (mean difference) – 1.526 (Lower Bound under 95% 

confidence interval). And the value of a is 4.526 since the sample mean is 4.7. Also, the 

statement is agreed because 𝜇!(3) < a (4.526). 

 Besides, to verify the level of significance, we examine whether the p-value is greater 

than α (0.05). The p-values of these two statements are 0.00000000000000054387 and 

0.00000000000000000169, which are much smaller than α (0.05). As a result, the result of 

the testing is very significant. 

 In a conclusion, the proposition 3 – ‘Engaging into the field to do observations and 

interviews as well as combined the seen phenomenon are both important when doing design 

synthesis’ is therefore justified. This also echoes what Kolko (2010) argued ‘I saw this + I 

know this = Insight’. 

 

6.4 Discussion of findings 

The purpose of this research is to design an information system and related mechanism to 

facilitate the insight discovery process in service design. In the previous sections, we 

exhibited the experiments and evaluated the proposed propositions as well as uncovered some 

possible explanations for the results of the collected data. Here we have a deeper discussion 

of the findings.  

 First, for proposition 1, we examined the competences required to form and process 

mental imagery and found that all the associations the subjects used fall into the five types of 

ability we concluded. As a result, the proposition 1 is established. Furthermore, we found that 
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there are some differences between the designers group of subjects and the non-designers 

group of subjects. According to their usage of different kinds of associations, it can be 

inferred that designers have more objective and perceptual mindsets while most of 

non-designers are more subjective and rational. We also can find some support based on the 

inspiration seeking behavior of each group of subjects. As we mentioned before, 

non-designers tend to have subjective assumptions after reading the design brief. Therefore, 

their usages of Google Search in phase 2 are higher than designers since they want to seek for 

information exactly matching their assumptions.  

 Second, we want to examine whether the designed artifact – Discover+ is able to 

increase the qualities of derived insights. We evaluated it in both macro and micro views. In 

macro view, we use insight depth map to compare the depth of the insights derived in phase 1 

to the ones in phase 2. We found that more than half of the subjects (17 out of 30) deepen 

their insights with the facilitation of information technologies. On the other hand, in micro 

view, we evaluated the perceived satisfaction of insight qualities of the subjects. We 

conducted one-sample T test to examine whether the subjects were satisfied in three 

dimensions and the result is positive. That is, the subjects thought their insight qualities went 

higher in innovativeness, integrity and their own agreements. We also found that the 

percentage of subjects using Discover+ in phase 2 is 85% comparing to 15% of using Google 

Search. Furthermore, for the subjects who increased their insight qualities, the percentage of 

using Discover+ went up to 90%. Hence, we argue that, comparing with Google Search, 

Discover+ provides a better source of inspirations for insight discovery due to its data and 

representation are more logical and suitable to support the process which involves a lot of 

manipulations of mental imagery. 

 At last, proposition 3 is aim to examine whether engaging in the environment and recall 

of past experience are both important when doing design synthesis. Again, we used 

one-sample T test to evaluate it and found that these two factors are both very important for 
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insight discovery as we discussed in Chapter 2. 

 In addition, although we didn’t put emphasis on work experiences when choosing the 

experiment subjects, we still found an interesting difference between subjects with and 

without work experiences. There were 10 subjects (7 non-designers and 3 designers) having 

one to four years of full-time work experience while other 20 subjects didn’t. We found that 

in most aspects of analysis, subjects with work experiences are in our expectations. They 

behave more like non-designers (for example, their concept maps are more skewed) since 

there were more non-designers in the group of subjects with work experiences. Nevertheless, 

there is one interesting point that is noteworthy. In average, contiguity associations account 

for 27% of the association usage of subjects with work experiences while the others only for 

11%. The disparity is more than the difference between designers and non-designers. We 

infer that is because once people begin to work in industries, they put more emphasis on 

feasibility and completeness of their thoughts to avoid unnecessary cost loss. 

 To summarize, here are some findings worthy to mention: 

(1) Engaging in the environment to interview or observe to build up the design context as 

well as combine the seen phenomena with existing knowledge are the essence of 

insight discovery. 

(2) The designed artifact – Discover+ is able to facilitate the insight discovery process 

and increase the insight quality. It provides innovative concepts that designers may 

not think of in a logical way so that designers can make their thoughts more holistic. 

(3) Service designers may come from many different fields. In this research, we have two 

groups of subjects. One is group of designers - people study in design and another is 

group of non-designers - people study in other field including business and 

engineering. Since they have different educational background, their behaviors to do 

design synthesis are different in some aspect. Designers have trained to have more 

empathy. Therefore, they tend to think of every possible related factors before finding 
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possible insights. In contrast, non-designers may be more subjective so that they are 

likely to discover insights based on their prejudiced assumptions. These two different 

mindsets lead to different insight qualities. In the micro view there is no obvious 

difference in perceived satisfaction between these two groups. However, in the macro 

view we can find that these two groups of users differ from the depth of derived 

insights. Non-designers with the expertise in business or engineering have more 

rationality so that they tend to discover the functional value of designs from the 

customers’ perspectives. In a result, most of their insight depths in phase 1 fell into 

the dimension of {Functional, Customer}. And then in phase 2, with the facilitation 

with Discover+, most of their derived insights went deeper to the {Intrinsic, 

Customer} dimension. On the other hand, with more empathy and diversified 

perspectives, designers’ derived insight depths were more diverse in many 

dimensions. Generally speaking, in this research, designers’ derived insights are more 

innovative while non-designers’ derived insights are more feasible and completed. 

Although there is a little difference, these two types mindset are both important in 

service design. Good service designers should have empathy to view the situation 

from stakeholders’ point of view as well as subjective assumptions after interpreting 

the design context with existing knowledge so that they can derive distinguishing 

insights.  
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CHAPTER 7. CONCLUSION 

7.1 Contributions 

For the purpose of making insight discovery easier when designing services, firstly, we 

reviewed related concept of service-dominant logic, user-centered design, and service design 

process. Following, in order to design the facilitating mechanism, we researched for the 

cognitive manipulation when doing design synthesis. After gaining these understandings, we 

proposed and built a system attempting to facilitate the insight discovery process. Finally, we 

conducted an experiment to evaluate the designed artifact as well as found some interesting 

findings through the collected data. 

 

The main contributions of this research are listed below: 

(1) The insight discovery facilitation system and mechanism 

The designed artifact aimed to facilitate the insight discovery process is valuable for service 

designers. Based on the assimilation theory (Ausubel, 1963), we designed a concept map-like 

interface to facilitate the cognitive manipulation. We also take advantage of ConceptNet (Liu 

and Singh, 2004; Speer and Havasi, 2012) to provide the knowledge source due to its copious 

commonsense knowledge assertions and their logical and systematic associations (Section 

4.2). As the result of the evaluations shown in Chapter 6, the system – Discover+ has been 

praised for its ability to increase the quality of derived insights not only in the aspect of the 

influencing extent but also make them more innovative and holistic.  

 

(2) The measurement of insight qualities – Insight Depth Map 

In order to measure the qualities of insights, we proposed a notion of insight depth (Section 

4.1.2). We adapted the 3-D model for value proposition (Kwan and Yuan, 2010) and 
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proposed the insight depth map that views the influencing scope of insights in two 

dimensions – value (strategy) directions and stakeholders’ perspectives. In this research, we 

used it to measure the insight qualities in the macro view (Figure 4.2). It can be found that a 

lot of subjects (17 out of 30) deepen their insights in phase 2 of the experiment and their 

perceived satisfaction also increased (Section 6.3.3). Hence, it could be inferred that 

designers will try to pursue deeper insights to make their designs have more impact on the 

society. We believed that the insight depth map could be used under many scenarios as a tool 

to measure the influence extent of insights. 

 

(3) Competences of association required to form and process mental imagery  

Not only doing design synthesis but other learning and problem-solving are basically forming 

and processing our mental imagery to making senses of received messages. In this research, 

we investigated the competences required to do this cognitive tasks. We concluded that there 

are five types of abilities including context association, contiguity association, similarity 

association, analogy association and contrast association (Section 4.1.1). According to the 

collected data, context association, contiguity association and similarity association are used 

most while the other two are much less. However, these five types account for all the 

competences required to form and process mental imagery. 

 

(4) Different mindsets and behaviors of service designers in different education 

backgrounds 

Service designers may come from many different fields including industrial design, business, 

engineering and etc. After analyzing the collected data from the experiments, we found some 

differences in the mindsets and behaviors between people from design school (designers) and 

the others who are not from design school (non-designers). Designers have more empathy 

and tend to objectively think of every possible related factors before starting to derive 
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insights. On the other hand, non-designers usually are more subjective, they tend to have 

some assumptions at first and trying to discover insights based on their prejudiced 

assumptions. As mentioned in discussion of findings, we concluded that designers’ derived 

insights are more innovative while non-designers’ ones are more feasible and completed. 

However, with the facilitation of Discover+, we believe that designers will think more of 

feasibility and holism and non-designers will be able to view the design context from more 

perspectives.  

 

7.2 Managerial Implications  

(1) Facilitating insight discovery process with Discover+ 

Discover+ is designed to facilitate the insight discovery process in service design. It can be 

applied to many contexts. No matter in big enterprises, SMEs, startups or even non-profit 

organizations, service designers can take advantage of Discover+ to make the task easier. The 

evaluation result (Chapter 6) illustrates the abilities of the system to make the derived insights 

more innovative and more completed. Once the insight qualities are good, the service to be 

developed will be more possible to be feasible, desirable and viable.  

  

(2) Measuring the influence extent of insight using insight depth map 

In addition to the designed system, the insight depth map can also be adopted in practice to 

measure the influencing scope of insights (Section 4.1.2). Especially for SMEs and startups 

with less resource, if they are able to grasp the insight depth earlier, they can formulate 

strategies including marketing, pricing, alliance and etc. before the services are delivered to 

the market. Besides, it can also help to position the service to be developed in the market and 

recognize the competitors. 
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(3) Using less-used types of associations to stimulate new thoughts 

The analytical results (Section 6.2.3 – Result for proposition 1) show that the most used 

associations are context association, contiguity association and similarity association. 

Another two types of associations – analogy association and contrast association are used 

much less especially by people who are not from design school. Therefore, if we can urge 

service designers to try to use these two types of association, maybe it can refresh their 

perspective and then stimulate new thoughts they haven’t thought before. 

 

(4) Changing mindsets to have a new perspective  

Besides types of associations used, the mindsets of service designers from different fields can 

also be changed to pursue a new perspective to view things (Section 6.2.3 – Result for 

proposition 1; Section 6.4). If service designers from non-design field can try to discover 

every possible related factor rather than follow their assumptions, they may find more 

innovative insights. Likewise, if service designers from design school can try to research 

deeper and deeper for their interested topics, they may discover more completed insights. 

Knowing different mindsets of people major in different fields can help us to team work with 

others and know how to find complementarities.   

 

7.3 Limitations and Future Works 

Although this research has reached its aim, there are still some limitations and shortcomings 

of this research work. First of all, because the constraint of time, we can only conducted the 

experiment for a small size of subjects. Hence, for the purpose of generalizing the results for 

larger groups and try to discover more implications, the research should have engaged more 

participants in different fields and work experiences.  

 Second, the knowledge used in the system comes from ConceptNet. Although it contains 
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a large amount of assertions, the knowledge inside is not optimized for service design so that 

it may contain some noises that may influence the users. If we want to provide a better using 

experience, a new knowledge base specifically for service design could be developed. 

 Furthermore, in the experiments, we also found a few cases of subjects considering that 

Discover+ cannot facilitate their insight discover process for some reasons including that the 

recommendations are not specific and deep enough as well as the concept map-like data 

representation cannot match their ways of reasoning.  For example, one of the subjects did 

the design synthesis mainly from the service provider’s point of view considering about 

competitors, market segmentations, resources, investments and etc. He thought the 

recommendations provided by Discover+ can not facilitate his thinking. According to these 

cases, some further works could be done to improve the facilitation ability of the system. 

 Finally, some of experiment qualitative results could be further analyzed and interpreted 

by different interpreters in order to increase the interpretation objectivity. 

7.4 Conclusion Remarks  

In this research, we aim to design a mechanism with information technologies to facilitate 

insight discovery process in service design. We reviewed the insight discovery process and its 

related cognitive factors at first. After understanding how service designers discover insights, 

we designed and developed an IT artifact which is aimed to facilitate the process and thus 

enhance the qualities of derived insights. In addition, we also provide an application scenario 

and evaluations to show its practicability. Finally we find some interesting implications about 

different mindset of people with different educational backgrounds. We believe this work is 

able to help service designers and management team in any type of organizations to do better 

service design.  
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Appendix A. Basic Profile of Experimental Subjects 

 No. Age Sex Profession 

Work Experiences 

(Years) 

1 25 Female Information Science N/A 

2 27 Male Information Management 2 

3 26 Male Information Management 2 

4 26 Male Business 1 

5 25 Female Computer Science N/A 

6 28 Male Electrical Engineering 4 

7 25 Male Information Management N/A 

8 26 Male Industrial Management N/A 

9 25 Female Information Management N/A 

10 26 Male Information Management 2 

11 26 Male Information Management N/A 

12 25 Female Information Management N/A 

13 25 Female Business 1 

14 26 Male Electrical Engineering N/A 

15 26 Male Business 2 

         

16 28 Male Industrial Design N/A 

17 27 Female Industrial Design N/A 

18 26 Female Industrial Design N/A 

19 26 Female Industrial Design N/A 

20 25 Female Industrial Design N/A 
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21 28 Male Industrial Design 2 

22 26 Male Industrial Design N/A 

23 28 Male Industrial Design N/A 

24 26 Male Industrial Design N/A 

25 26 Female Industrial Design 1 

26 27 Male Industrial Design 1 

27 26 Male Industrial Design N/A 

28 25 Male Industrial Design N/A 

29 25 Male Industrial Design N/A 

30 26 Female Industrial Design N/A 
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Appendix B. Experiment Instruction and questionnaire 

Part A. 設計問題  (約10-15分鐘)  

 

 

 

捷遊是一家台灣的旅行社，過去承接許多來台灣遊玩的旅行團，但近年來面對大旅行社如雄獅、

燦星…等的價格戰中，無法與大企業一樣削價競爭，導致客源逐漸減少，目前正面臨倒閉的危

機。第二代的老闆小張在今年接下爸爸數十年的心血，認為目前捷遊急需開發出創新的服務，

以求脫離價格競爭的紅海，進而度過倒閉的危機。小張細數捷遊擁有的資源，發現這數十年來，

捷遊建立了完善的服務供應鏈，包含長期合作的專業導遊、領隊群、自有的實體通路(全台灣共

有20間實體店面，分布在機場、火車站等各大城市熱門地區)，以及由自己資訊部門開發出的電

子商務通路以及行動app，經驗豐富的行銷團隊對於社群行銷、數位內容也是駕輕就熟。請你幫

幫小張一起來想想究竟有什麼創新服務的機會來讓捷遊能夠順利轉型，開拓出一片藍海呢？ 

 

動作1：  請在大張的紙上以mind mapping的方式來建構設計情境，並設法找出創新機會

點   (★請使用黑筆或鉛筆繪製 ) 

 

 

動作2：  請寫下你找出的 insight: 

 

格式： ___________需要_________________________，因為_____________________ 

範例：孩子們需要一部教育環保的電影，因為地球正面臨暖化的危機。 
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Part B. Refine設計問題1. (約10-15分鐘) 

 

請使用 Discover+系統(http://discoverplus.no-ip.biz/index) 以及 Google兩種工具幫助你的

mind-mapping發想，請使用藍筆，直接在剛才的 mindmap上修改，如果有需要移除的點，請畫

「X」即可。 

Discover+是一個基於常識運算(Commonsense Reasoning)所開發出的系統，旨在輔助服務設計師

進行洞見挖掘(insight discovery)。系統介面共有五大區塊： 

 

 

 

 

 

 

 

 

 

 

 

1. 主題推薦區域：  

    由觀察或訪談的文字稿中，萃取出相關的主題(themes)，可直接點選瀏覽。 

2. 瀏覽區域 (Outbound) 

    主要瀏覽主題的區域，此區域為往外之方向，由中心的主題往外發散，例如：       

   「旅行 造成 消除疲憊」、「旅行 會做的事有 照相」。 

3. 瀏覽區域 (Inbound) 

   主要瀏覽主題的區域，此區域為往內之方向，由外圍的主題往內收合，例如：       
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   「假日 會做的事有 旅行」、「地圖 為了 旅行」。 

4. 進階推薦：  

    根據主題推薦可能的 

a. 使用者(User Perspectives) 

b. 具象化(Embodiments)  

c. 環境(Environments) 

5. 搜尋：  

   可以直接鍵入想要瀏覽的主題進行瀏覽 

 

動作1:  請寫下你找出的 insight: 

 

格式： ___________需要_________________________，因為_____________________ 

範例：孩子們需要一部教育環保的電影，因為地球正面臨暖化的危機 

 

 

動作2:  在這個階段中，我使用工具的比例：  

(合起來總共100%) 

 

Discover+: _______%，Google: ______% 

 

動作3:  在整個mind-mapping過程中，我靈感來源的比例：  

Discover+: _______%，Google: ______%，自身經驗:______% 
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Part C.標示操作認知意象類型  

在使用mind-map做framing的過程中，會有許多對認知意象(mental image)的操作， 

其中包含： 

1. Context Association 

前後關係的關連  ex. 起床->洗臉 

2. Analogy Association 

類比的關聯  ex. 人生-> 旅行 

3. Contiguity Association 

連續性的關聯  

ex. 紅綠燈的三色 紅黃綠、星期一、二、三、四、五、六、日 

4. Contrast Association 

相反的關聯  ex. 熱->冷、開心->難過 

5. Similarity Association 

相似性的關聯  ex. 碗->杯子、貓->老虎 

 

動作1:  請用數字在剛才的mind-map上標出各個元素之間的關聯 (也就是mind-map中連

結各點的線 )屬於以上何種關連，請盡量標出，認為有一定的比率即可標示，若不屬於上

述關連，請簡單描述屬於何種關連。  

 

動作2:  在mind-mapping時，使用各種關連的比率為：  

 

1. Context association(脈絡)：________％ 

2. Analogy association(類比)：________％ 

3. Contiguity association(連續)：________％ 
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4. Contrast association(相反)：________％ 

5. Similarity association(相似)：________％ 

 

Part D. 問卷回饋  

 

1. 使用系統讓我的思維迅速擴張速度： 

☐比較好       ☐差不多       ☐比較差 

2. 我認為使用系統後產生的insight比起使用系統前的insight: 

創新性：            ☐比較好       ☐差不多       ☐比較差 

完整性：            ☐比較好       ☐差不多       ☐比較差 

我的滿意度：      ☐比較好       ☐差不多       ☐比較差 

3. 您認為該系統幫助您最多的地方是? 

4. 您認為該系統最令您驚豔的特色是? 

5. 您認為該系統最需改進的地方是? 

6. 若本系統未來有更好的發展, 你會願意使用嗎? 

 

 

 

在過去的經驗中： 

做需求訪查時，我認為實際到現場觀察是很重要的： 

☐非常同意       ☐同意       ☐普通       ☐不同意       ☐非常不同意  

我擅於觀察環境中的所有事物： 

☐非常同意       ☐同意       ☐普通       ☐不同意       ☐非常不同意  

經過觀察及訪談後，我能夠把所有與設計情境相關的細節建構起來： 
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☐非常同意       ☐同意       ☐普通       ☐不同意       ☐非常不同意  

若無法到現場進行觀察及訪談，我依然能夠把所有與設計情境相關的細節建構起來： 

☐非常同意       ☐同意       ☐普通       ☐不同意       ☐非常不同意  

若無法到現場進行觀察及訪查，我如何建構設計情境？ 

請簡短回答： 

__________________________________________________________________________________ 

 

觀察到熟悉的事物或現象時，我能聯想到關於這個事物或現象的過去經驗： 

☐非常同意       ☐同意       ☐普通       ☐不同意     ☐非常不同意  

 觀察到不熟悉的事物或現象時，我能聯想到一些相似的事物或現象： 

☐非常同意       ☐同意       ☐普通       ☐不同意     ☐非常不同意  

過去的經驗或是過去對一件事物的理解，對於我建構設計情境的能力很有幫助： 

☐非常同意       ☐同意       ☐普通       ☐不同意     ☐非常不同意  

使用Google能夠有效的幫助我連結過去經驗： 

☐非常同意       ☐同意       ☐普通       ☐不同意     ☐非常不同意  

使用Google對於我建構設計情境的能力很有幫助： 

☐非常同意       ☐同意       ☐普通       ☐不同意     ☐非常不同意  

使用Discover+能夠有效的幫助我連結過去經驗： 

☐非常同意       ☐同意       ☐普通       ☐不同意     ☐非常不同意  

使用Discover+對於我建構設計情境的能力很有幫助： 

☐非常同意       ☐同意       ☐普通       ☐不同意     ☐非常不同意  
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Appendix C. Subjects’ perceived satisfaction scores 

 Subject Innovativeness Integrity Agreement 

Non-designers Subject 1 2 2 2 

Subject 2 3 2 2 

Subject 3 3 2 3 

Subject 4 3 3 3 

Subject 5 2 3 2 

Subject 6 3 3 3 

Subject 7 3 3 3 

Subject 8 3 3 3 

Subject 9 2 3 3 

Subject 10 3 3 3 

Subject 11 3 2 2 

Subject 12 3 3 3 

Subject 13 2 3 3 

Subject 14 3 3 3 

Subject 15 2 3 2 

Designers Subject 16 2 3 3 

Subject 17 2 3 3 

Subject 18 3 3 3 

Subject 19 2 3 2 

Subject 20 2 2 3 

Subject 21 2 3 3 

Subject 22 3 3 3 
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Subject 23 2 3 3 

Subject 24 2 3 3 

Subject 25 3 3 2 

Subject 26 3 3 3 

Subject 27 2 2 2 

Subject 28 2 3 3 

Subject 29 3 3 3 

Subject 30 2 3 3 

Percentages of subjects scoring 

greater than 2 

100% 100% 100% 
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Appendix D. Examples of concept maps by designer subjects 
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Appendix E. Examples of concept maps by non-designer subjects 
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‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 106 

Appendix F. Concept map after labeling the association types 

 


