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Abstract: We propose Human Resource Development Model for Service Design that acquires thoughts and 
methods to design new businesses and services. The proposal contains detailed processes and methods to 
consider the validity of the model. Selecting the GOAL and conducting research based on the chosen GOAL, 
will lead to searching for opportunities, and will refine UX and value proposition according to theme. By 
performing this in iteration, it enables to refine the service itself. As a result of implementation of the 
proposed model for the graduate students majoring in system engineering, everyone was able to design the 
service and could show the validity of the proposal. The core of the Vee model expresses the evolving 
baseline from the stakeholder requirements agreement to the identification of a system concept to definition of 
elements that will comprise the final system. It can be referred as a system composed of business, UX, 
technology subsystems therefore, it can be said that the proposed model satisfies the function of examining the 
service system. The proposed model can be expressed as a Vee model, confirming that it is possible to 
approach by systems engineering.
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1. Introduction 

In recent year, the education institute is offering practical skill development in order to develop “design 
thinker” type human resource in collaboration with the company that has” wicked problems”. For instance, 
Tsukuba University Graduate School of Systems and Information Engineering, Department of Computer Science 
has class for developing technical skills, ideation skills and design technics. The class is consisting of both 
lecture and PBL course. The PBL course is designed to introduce value creation in order to raise the design 
capability, and we were in charge of lectures on "Social Business lecture with ICT" since 2013(Osako, 2013). 
The original curriculum until last year was designed to educate the foundation of design thinking although to 
meet the propose switched of more on practical education, we have shifted the content to have a more 
practical lecture including exercise lecture of service design (Stickdorn, 2011). In this paper, we propose 
Human Resource Development Model for Service Design in order to develop design skills and mindset. Then, 
we show the detail of specific processes and methods, and discuss the validity of the model.

2. A proposal of Human Resource Development Model for Service Design

The lectures until last year was structured with basic exercises such like dialogue and interviews which aim to 
establish the understanding and design thinking abilities. From this year the curriculum was changed to focus 
on UX design, and service design (ISO 9241-210:2010). The theme of the lecture was set to "Service design 
exercise for digital innovation" which aim is the creation of digital services that would require future IT 
human resources as a subject” (Sakaguchi, 2017). The overall lecture program of the class is shown on Figure 
1.



Figure 1. The lecture program overview

2.1 Lecture Program detail

Day1. Introduction Phase (Individual work)

The background of demand on digital business and innovation, design thinking, UX, service design and 
overview of service design are explained to establish student understanding. The aims to make students to be 
prepare for teaching materials on design thinking beforehand and to acquire the foundation and application 
(d.school, 2009). Also, the actual projects of Fujitsu Design and learning effects through application examples 
are introduced.

Day2. Methodology Phase (Individual work)

Explain what is UX design and service design methodology is and then conduct the exercise. The goal is to 
gain understanding of human-centered approaches which are to understand users and clarify values through 
techniques. Student will work on each method after being introduced  the four methods (Journey map, 
Solution Sketch, Value Proposition and Story Board).

Day3. Methodology Phase prototype version (Individual work)

Explain the prototype method and how to use it during the class. The aim is to perform user tests by using 
prototype made during class and discover the potential needs. The request is to actually move the UI by using 
the prototype tool application that was written on paper. During the user test, students will gets feedbacks 
from three different people who actually experience the prototype, to acquire diverse and potential opinions.

Day4. Exercise Phase (Group work)

This is a four weeks group work phase. Each group will select a GOAL and consider service design using 
digital technology. They must utilize the method which they have learned during individual work phase. Each 
team will get coach to advice for service ideas. The principle questions they must focus in on while working 
this phase is ‘What is the problem?’, ‘Who is the customer?’ and ‘What is the value?’

Day5. Pitch Phase (Group work)



Present the proposal in pitch. The ideas will be voted and ranked after the presentation. Instead of a 
presentation in the form of a report, we ask student to present it to actual investors and get the student a 
practical feedback from the actual business point of view.

The theme of the exercise will be chosen by each team referring the Sustainable Development GOALS (SDGs) 
advocated by the United Nations and said, "to service design sustainable development" (UN, 2015).

The overview of Human Resource Development Model for Service Design is shown in Figure2. Ultimately, the 
purpose of the exercise is to foster human resources who can utilize this model.

Figure2. Human Resource Development Model for Service Design

The selection of GOAL and conducting research regarding the chosen GOAL, will lead to search for 
opportunities, and will refine UX and value proposition according to theme. By performing this in 
iteration, it enables to refine the service itself. The detail of method and the purpose of education in the 
exercise are shown in the next chapter.

2.2. Process

2.2.1. Select Goal in SDGs

Select one out of 17 sustainable development targets proposed in SDGs shown in Figure 3. After target been 
chosen, team will conduct research regarding the theme chosen to get findings. If no findings were found then 
team must select another development goal and start again.



Figure3. Sustainable Development GOALS

2.2.2. Design Research

In order to understand the current situation of the selected development goal, gathering various information 
from news, articles, statistics, blogs etc. in desktop research, and find out the context of the user is required. 
It is important to know the existing facts from the collected information and to get findings out of it. If 
problem cannot be defined and could not get empathy within the team members then team must select 
another goal and do research again. It is important that this work is repeated several times.

2.2.3. Journey Analysis

If promising opportunities are found after clarifying specific customers and users then, visualize the flow of 
experiences using journey map. This will help to deepen our understanding of UX such as user's feelings and 
psychological situation and discover problems. By grasping the user experience along the time axis, it enables 
to systematically grasp the entire context.

2.2.4. Problem Definition

Once entire customer behavior was found out through created journey map then problems will be identified 
using it as a next step. Identification of the pain points by checking the relationships of actions, touch points 
and user’s feelings. Also, by looking over the entire context on the time axis, it enables to clarify where users' 
expectations are lowered, which will ease to find improvement points of customer contacts point of view.

2.2.5. Solution Idea Sketch

Use sketch to examine ideas that seems to solve the problems obtained by customer journey analysis. Creating 
multiple sketches as possible is required. Visualize ideas using sketches wherever possible and not letters or 
diagrams. The drawing in illustrations enable to imagine the elements of 5W3H, ‘who’ said, ‘when’, ‘where’, 
‘who’, ‘why’, ‘what’, ‘how’, ‘how much’ and ‘how many’. It also leads to visualization of service 
requirements.



2.2.6. Value Proposition Design

Here, student will examine the relationship of value of the created solution idea. Defining specific target users 
and verifying their values, it becomes possible to clarify the functional requirements that is necessary to realize 
the value offered and also to realize the idea. We use a value proposition canvas in this process (Osterwalder, 
2014).

2.2.7. Storyboard

Once  the value proposition design shows various specifications of concerning customers and provided value, 
then we ask team to visualize the customer experience following the timeline using storyboard method. Here it 
is important to show using manga illustration expression. The formed of the storyboard is three-framed 
manga style including with the current situation that is facing some kind of trouble, and the improved future, 
which makes us happy. This is used to clarify technical requirements and issues.

2.2.8. Prototype

After the specific products and interfaces are defined while selecting important customer contacts when it is 
visualized by the storyboard. During the prototyping, it will be performed using an application that is easy to 
create UI. The lecturer will prepare UI parts beforehand for this lecture and make it easy even for beginners 
to make UI.

2.2.9. User test

User test is a phase to have other students evaluate the created prototype. It is expected to obtain unexpected 
suggestions from various feedbacks. Performing two tests and makes them to recognize that the evaluator's 
viewpoint is different. Based on this experience, it leads to pivot and improvement of the content of proposal. 

2.2.10. Pivot

The identified points to be improved as a service through Human Resource Development Model for service 
design. By changing the target user, it will lead to change the problem and solution. The group will repeat 
this process several times if necessary following the Human Resource Development model for service design to 
improve the solution.

3. Examples of the outcome of the program

3.1. Sample1: Scholarship consultation service

Selected GOAL is "4. High quality education to everyone". In Japan, the access to higher education is 
becoming difficult due to poverty has been a problem. The solution is to provide a free web service that 
proposes a scholarship plan suitable for the user including the pay back plan in the future. By entering a 
desired course or family situation, the service will suggest a recommended plan. Target users are those who 
are willing of study in higher education or willing to their children to study in higher education but having 
economic difficulties.



Figure4. Sample1: Scholarship consultation desk

3.2. Sample2: Application of farm

The selected GOAL is "11. Town development that can continue living." Focused on the empty building 
problem, which is said to be about 50,000 existing in Japan. The proposal to utilize IoT technology to make 
vacant buildings as farms which is fully automatic vegetable gardens. Users can grow, harvest, and deliver 
using farm application that is the biggest characteristic of this idea that requires user’s participation. The 
actual prototype of this application to visualize the customer experience.

Figure5. Sample2: Application of farm

4. Evaluation

At the end of each class, we have evaluated each method by conducting a questionnaire. Table1. and Figure 
6. show the student's evaluation results for each methods and proposed model. The representative comments 
are shown in Table 1. It seems that many of the students were not able to fully utilize each method when 
they first learned and performed. However, it seems that they could use it smoothly after convincing what we 
can lead through the whole method during the group work phase. In the results of questionnaire shown in 
Fig. 6, most students respond that they understood, utilized and effectiveness of each method. Even which we 
have forced them to actively use the learned methods. 

Second, we compared the advantages and disadvantages of using proposed model, using the free descriptive 
answers in the pre- and post-test questionnaires. The reason being that the participants are likely to describe, 
in the free descriptive answers, challenges in proposed model description if any. In addition, a larger number 
of disadvantages than advantages would suggest more significance of the challenge, and a larger number of 



advantages than disadvantages would suggest less significance of the challenge.

The concrete analysis proposed model, using qualitative coding method (A.Strauss and J. Corbin, 2008), is as 
follows;

Step 1: Pick up, from the free descriptive answers, those related to advantages and disadvantages of using 
proposed model. Set a viewpoint for creating an affinity diagram (Step 2). This study set “advantages and 
disadvantages of using proposed model” as the viewpoint, in order to validate proposed model. 

Step 2: Categorize the comments from the viewpoint above by creating an affinity diagram.

Step 3: Give a name to each category group with a slightly higher abstraction level. (hereinafter referred to as 
“Open coding results”)

Step 4: With regard to free descriptive answers, count the number of sentences related to Open coding results, 
as well as the number of participants who wrote the sentences.

This study ensured the validity of analysis through persons who experienced open coding review on the Open 
coding results and the totaled results (N.Golafshani, 2008). Table2. show that they can brush up ideas and 
propose services by utilizing the proposed model. On the other hand, there was also a comment saying that 
the necessity of order is unknown, but it turns out that most comments are valid for the proposed model.

Table1. Comment of this lecture

1.Orientation 2.Methodology 3.Prototype 4.Group Work 5.Pitch
Positive There are many 

problems to be 
improved in the world. 

Since it is hard to 
notice in the current 

environment, it is 
important to have an 
interest in information 

about the world.

It is fun to know 
other people's 
unexpected 

opinions in group 
work.

I got feedback 
from a different 
viewpoint from 
myself and it 

helped.

Taking a single 
process from 
the journey 

analysis 
deepened the 
understanding 

of the series of 
flows to shape 

ideas.”

We need to 
develop services 
that we want to 
use rather than 
services we can 

use.”

Negative It is difficult to find a 
theme. The problems 
raised in the United 

Nations are large and 
abstract in many cases. 

Therefore, it is not 
easy to put it into a 

specific problem.

It was difficult to 
assemble while 
considering the 
business model.

It makes it easier 
to use if you can 

make models 
more clearly and 

clearly.

I was able to 
discover parts 
that were not 

supposed to be 
made by 

prototyping.

I think that it 
is not enough 

time in the 
lesson to turn 

the whole thing.

If the 
background story 
setup does not 
go well, the 

service itself will 
be worthless.



Figure6. Evaluation of process and proposal model

Table2. Open coding result

5. Discussion

Ultimately, entire team was able to propose the service by clarifying the customer and the value offered. Since 
active questions and answers were exchanged among students for problem definition and suggestion content, it 
is verified that each student was able to Human Resource Development Model for Service Design by student. 
From the results of the questionnaire, everyone got a favorable opinion on the exercise. 

In addition, the process can be described as a Vee model as shown in Figure 7. The core of the Vee 
expresses the evolving baseline from the stakeholder requirements agreement to the identification of a system 
concept to definition of elements that will comprise the final system(INCOSE,2015). It can be referred as a 
system composed of business, UX, technology subsystems(sakaguchi,2017). Therefore, it can be said that the 

advantages and disadvantages of using proposed model score

I could brush up by repeated thinking 5

I was able to offer services according to the model 3

unknown yet 3

It is easier to think with frameworks 1

Enable innovation 1

I can find out new problems and values 1

Can design by thinking about actual user behavior 1

It stands to reason 1

I do not know the necessity of the flow 1



proposed model satisfies the function of examining the service system.

Figure7. Vee model as a Service Design

6. Conclusion

We have conducted the exercises on the proposed Human Resource Development Model for Service Design 
and all participants’ teams were able to design using the model. In terms of understanding, utility, and 
effectiveness obtained good results both in each methods and proposed model. Since the proposed model can 
be expressed as a Vee model, it can be said that the service system can be designed step by step. In lean 
startup which is a method for entrepreneurs, it is said that MVP is specified in the cycle of construction, 
measurement and learning, however it can be said that the same cycle exists in the proposed model (Ries, 
2012). S.Atli says the type of entrepreneur's pivot consists of a model called a pivot pyramid composed of 
customers, problem, solution, technology, and growth(S. Atli, 2016). Also, by seeing Figure 7 as a hierarchical 
structure of users, problems, solutions, and technologies, enables to say that the lower-order elements are 
influenced by changing the higher-order requirements.

On the other hand, Eisemann said that hypothesis-Driven Entrepreneurship is waterfall planning (T. 
Eisemann, 2013). From this, conducting a waterfall type process iteratively by specifying the target which 
should be improved to realizes the service is active. The learning from this model is the flow of thinking 
process that allows students who are non-designers to propose service design. Based on these results, we 
conclude that the proposed model has the function of specifies the business, UX and technology systems step 
by step and specifying the MVP of the service. In addition, from the result of applying the model to students 
who do not specialize in design, we have confirmed that each team can design the service and proved the 
validity of the proposal.

In the future we would like to evaluate whether we are able to create effective services for all 169 SDGs 
targets and about 300 indicators and we would like to work on improving the quality of the proposed model. 
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