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The "Hiroshima University and Hiroshima University High School, Fukuyama Students to

Create Future Medical Care Projects" is a collaborative project with the Translational Research Center

(TRC) of Hiroshima University. The collaboration between a university and a university-affiliated

school on TR looks groundbreaking even from a global perspective. This project focuses on medical

equipment and asks students to create a need statement (a single sentence to summarize problem,

population and outcome). Hiroshima University High School, Fukuyama has been involved in the WWL

(World Wide Learning) Consortium Construction Support Project (a research and development project

for the construction of an individualized and optimal learning environment) supported by Ministry of

Education, Culture, Sports, Science and Technology (MEXT), under the management of Hiroshima

University. The theme of this project is "The construction of an individualized and optimal learning

environment centered on a problem inquiry learning program that fosters a consciousness of being

involved party." Creating a need statement is an experience for students to develop a consciousness of

being involved party, in which they formulate questions and set issues while assuming someone's

distress or difficulty and imagining a situation in which it can be resolved. This project suggested that

students can develop a consciousness of being involved party by discovering issues through empathy,

and that they can deepen their understanding of their own connection to society and deepen their self-

reflection by considering solutions based on concrete and realistic assumptions of distress and difficulty.
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Abstract: The "Hiroshima University and Hiroshima University High School, Fukuyama
Students to Create Future Medical Care Projects" is a collaborative project with the Translational
Research Center (TRC) of Hiroshima University. The collaboration between a university and a
university-affiliated school on TR looks groundbreaking even from a global perspective. This
project focuses on medical equipment and asks students to create a need statement (a single
sentence to summarize problem, population and outcome). Hiroshima University High School,
Fukuyama has been involved in the WWL (World Wide Learning) Consortium Construction
Support Project (a research and development project for the construction of an individualized and
optimal learning environment) supported by Ministry of Education, Culture, Sports, Science and
Technology (MEXT), under the management of Hiroshima University. The theme of this project is
"The construction of an individualized and optimal learning environment centered on a problem
inquiry learning program that fosters a consciousness of being involved party." Creating a need
statement is an experience for students to develop a consciousness of being involved party, in
which they formulate questions and set issues while assuming someone's distress or difficulty and
imagining a situation in which it can be resolved. This project suggested that students can develop
a consciousness of being involved party by discovering issues through empathy, and that they can
deepen their understanding of their own connection to society and deepen their self-reflection by

considering solutions based on concrete and realistic assumptions of distress and difficulty.

1. Introduction

The " Hiroshima University and Hiroshima University High School, Fukuyama Students to
Create Future Medical Care Projects" is a collaborative project with the Translational Research
Center (TRC) at Hiroshima University. Currently, the MEXT defines Translational Research (TR)
in the field of medicine as "research conducted at universities and other institutions to discover

and develop seeds based on highly advanced basic research results and needs from the clinical
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field, and to develop them from pre-clinical to clinical trials, with the ultimate goal of practical
application in

medicine !’ . " Hiroshima University is promoting TR, where Professor Daisuke Sugiyama of
Hiroshima University TRC proposed a collaborative project with Hiroshima University High
School, Fukuyama.

Hiroshima University is a unique national university where medical school and affiliated junior
high and high schools with top-class large number of students in Japan have been equipped. The
collaboration between the university and its affiliated schools looks groundbreaking even from a
global perspective, so it is a great advantage for the university to be able to plan, implement, and
research world-leading projects, and for the Fukuyama’s students to have an epoch-making
learning opportunity. In addition, the cooperation of private companies and medical institutions is
essential to this project, and the cooperating companies and medical institutions have a great
advantage in that they can obtain the needs and opinions related to medical improvement and can
play a role in the development of new medical devices.

For these reasons, this collaborative project was proposed. In 2022, a project to create the future
of medicine was initiated based on the candid questions and insights gained from observing and

learning about the realities of the medical field from the perspective of high school students.

2. Social significance of this project

TR can be described as a discipline that not only aims at practical application, but also
systematically studies efforts to improve the quantity and quality of practical application. One of
the approaches to improve the quality of TR is the concept of Patient and Public Involvement (PPI)
in research. The Japan Agency for Medical Research and Development (AMED), which plays a
central role in integrated research and development in the medical field and in the development of

its environment, provides the following definition, philosophy, and significance of PPI.

Definition

AMED envisions a form of PPI in which researchers draw on insights, advices and feedbacks
from patients and the public in the medical research and clinical trial processes.

Note: Patient and the Public are defined as patients, their families, former patients (survivors)
and future patients.

Our Philosophy

1.Produce research results that are more useful for patients and the public

2.Promote smooth implementation of medical research and clinical trials

3.Contribute human subject protection (reduce risk)

Intended outcomes for researchers

1.Give new perspectives and value for further advancement of research and development
2.Address patient anxiety and concerns, and facilitate understanding of medical research and

clinical trials
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Intended outcomes for patients and the public

1.Improve the convenience and understanding of medical research and clinical trial for research
participants

2.Make medical research and clinical trials more accessible to of patients and the public and

increase their interest in healthcare 2’

TR is an initiative to improve the quality of life (QOL) of patients and related people, while
fulfilling the mission of bringing the results of research in the medical field to practical use as soon
as possible and delivering them to patients and their families, as well as staying close to each
patient and supporting his/her life, lifestyle, and livelihood. PPI also means that the patients
themselves and all those who are close to them work to realize better medical care.

It is significant that even junior and senior high school students, who are not medical experts,
can imagine patients and their families, see the situation as their own, and think about the
improvement of medical care together with researchers. For junior and senior high school students,
this is not just an opportunity to learn, but also a place to connect with the real world and to

contribute to society.

3. Direction of inquiry-based learning

Currently, Hiroshima University High School, Fukuyama is involved in the WWL, with
Hiroshima University as the managing institution. The theme of this project is "The construction
of an individualized and optimal learning environment centered on an inquiry-based learning
program that fosters a consciousness of being involved party. "

The purpose of this project is to create "unique learning" content that anyone can access and
participate in dialogue, and to "cultivate a consciousness of being involved party." The "unique
learning" here refers to issue inquiry-based learning with dialogue at its core, which Hiroshima
University High School, Fukuyama has learned and practiced through designated projects such as
WWL.

In this project, "engagement" is defined as students' awareness that they themselves are parties
to various social problems, and "action" is defined as their willingness to take independent action
to solve problems. We have organized the viewpoints necessary for "proactively inquiring into
issues with a consciousness of being involved party." Based on this viewpoint, we have reviewed
and updated the existing issue inquiry-based learning by examining the ideal form of issue inquiry
learning appropriate to each grade and developmental stage, centering on integrated study time
and integrated inquiry time.

In the process, we found the direction of inquiry-based learning, which is "to approach the
realities of people in pain and difficulty, share their thoughts, think deeply as a spokesperson, and
create a persuasive appeal while feeling that it is difficult to solve problems due to various
positions, interests, and values, not just the precision of the research." Currently, we are

organizing the direction of inquiry-based learning into two directions.
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(1) Scientist Training Type inquiry-based learning
This type of learning is mainly applicable to natural science inquiry, in which the problem to be
solved is clear. It is based on repetition of thinking, experimentation, and verification.
(2) Journalist Training Type inquiry-based learning
This type of learning is often applied to social scientific inquiry in which the issues to be solved
are complex, there are various stakeholders, and students must be aware of the scarcity of various
resources. The realization of solutions requires institutional change, budget acquisition, etc., and
it is essential to increase the number of supporters and to obtain a majority in the legislature.
Therefore, it 1s important to be able to rationally state the seriousness and gravity of the problem

and the priority of the issue with evidence.

When exploring social issues and global social problems, it is clear that the exploration should be
precise, clear, and highly disprovable like natural science, but if the problem to be solved is complex
and the root cause is unclear, the exploration will not be successful. Until now, issue inquiry has
mainly been (1) Scientist Training Type. From now on, I think it is important to be aware of (2)
Journalist Training Type, organize the characteristics of both types, and make it possible to take
both approaches. At this time, not only academic and interdisciplinary approaches such as logical
and rational thinking, critical thinking, etc., but also a consciousness of being involved party of the
issues is necessary, as in, "How am I involved in social issues and what can I do (what do I want to
do or should I do)?

In considering the concept of a consciousness of being involved party, we referred to the concept of
accountability. Usui (2001, p.4) explains that "accountability is the responsibility to explain whether
or not one has fulfilled the responsibility imposed with respect to the granting or the use of power >’
" and that accountability is a concept arising from the relationship with any power. He further
explains that this accountability is a product of democracy, or the relationship between equality and
freedom, and that it is a historical product of humankind and is considered to be the highest wisdom,
designed to truly eliminate the differences and effects of power from the relationship of power.
Beyond Journalist Training Type, there is a political approach to problem solving. Therefore, the
concept of accountability is indispensable for the institutional design that is considered necessary
for problem solving.

Among the various accountability theories, the most notable is the definition by Roger Connors et
al. (2009, p. 91).

The awareness that considers itself to be a consciousness of being involved party and is willing to
act proactively on one's own initiative until the current situation is overcome and the desired results
are achieved. In other words, the awareness to look at the reality, tackle the problem as a party, find

a solution, and try to implement the solution on one's own initiative*’ .

He also points out that accountability involves the four steps of "looking at reality," "becoming

aware of one's own interests," "finding solutions," and "putting them into action. " This is exactly the
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philosophy behind WWL's efforts, and it also overlaps with the competencies required for Journalist
Training Type inquiry-based learning.

Hiroshima University High School, Fukuyama defined accountability as "the awareness to face
reality, to find issues to be solved, to consider oneself as a party to social problems, and to act
proactively on one's own volition to solve problems," and began to consider developing an educational
program that would help students break free from the victim consciousness and indifference that
are the opposite of this. The development of educational programs that lead to a departure from
victim consciousness and indifference, which are the opposites of these two concepts, is now under
consideration. Accountability is inevitably connected to the whole world, and it involves sharing
issues together with parties from various standpoints and working toward solutions together. In
other words, it is "joint accountability. " In this way, the Journalist Training Type inquiry-based
learning leads to " engagement" of the students themselves with the awareness that they are the
parties to various social problems, and to "action" to gain various "insights" and take independent
action of their own volition toward solving the problems. This leads to "action" to take independent

i

action of one's own volition to solve problems. This leads to "action," in which they try to take
independent action on their own initiative to solve the problem. This can be paraphrased as the
acquisition of problem-solving literacy (cognitive skills), which involves awareness, learning, and

conscious thinking, as well as the competency (non-cognitive skills) to be involved and to work.

4 . Cultivation of a consciousness of being involved party, need statements, and biodesign

How do we know if a consciousness of being involved party is being cultivated and if students have
a consciousness of being involved party? This is tantamount to how we should assess non-cognitive
skills. The first author focuses on the problem of inquiry, or question, as the point of evaluation.

The evaluation in the Scientist Training Type inquiry-based learning is based on the accuracy of
data collection and analysis, repetition and precision of experimentation and verification, and the
outcome of the study is the optimal solution to the problem, which is characterized by being fixed to
one solution. On the other hand, in the Journalist Training Type inquiry-based learning, the key
point of evaluation is whether or not the student can find a question that approaches the essence or
root cause of a social problem, which may take a lifetime to solve or cannot be solved by a single
person. It is also important whether or not the student adequately discusses how important and
high-priority the question is. The outcome of the inquiry may or may not be the optimal solution to
solve the problem. This is the reason why the optimal solution can easily change depending on the
position and conditions. Therefore, it is important to know from what standpoint to think, to whom
to think, and for whom the research is conducted. It is also important to think with a rationale,
assuming that one person's happiness can be another person's unhappiness.

When considering the creation of questions with someone in distress or difficulty in mind, "design
thinking," which has been attracting attention in recent years, can be used as a reference. Nakao et
al. (2023, p. 21) state

The problem-solving process based on Design Thinking is characterized by (1) finding issues
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through on-site observation through empathy, (2) identifying meaningful needs, (3) generating ideas
for solving needs through team work, (4) creating prototypes to visualize ideas, and (5) arriving at a

final solution through testing and feedback. °’

The second point (identifying meaningful needs) is to clarify and narrow down the issues to be
solved. It is important to note that the first step in discovering the problem is to start with "empathy."
Moreover, since the needs of the person with the pain or difficulty are considered, the essential
problem is identified, and the pain or difficulty is resolved by solving the problem, the person must
have a consciousness of being involved party of the problem. In the school setting, it is fully possible
to do (1) through (3).

This project is to have students create a need statements. This means that the students will
practice (1) and (2) in the Design Thinking process. Need statements are used in the field of medicine
and are attracting attention as a method to link the opinions of patients and their families to
improvements in medical care. This is a method of expressing issues in the field in the form of needs,
and the way to solve issues in the field is expressed as "For Y (Population), how to do X (Problem) to
bring about Z (Outcome)." This can also be expressed as, "A way to address the problem (X) in a
specific population (Y) in order to achieve a desired outcome (Z)."

"For Y (Population)" is to imagine the target people and consider for whom the proposal is intended,
"to bring about Z (Outcome)" is to consider what value should be brought and what pain/difficulties
should be removed, and "how to do X (Problem)" is to consider what we want to do and can do to
solve the existing problem, what is required, and how to solve the problem.

I think that the key to understanding whether or not a consciousness of being involved party is
being cultivated and whether or not students have a consciousness of being involved party lies not
in "for Y (Population)" but rather in "to bring about Z (Outcome)". I think that not only
understanding what kind of pains and difficulties exist in this world, but also thinking about what
kind of state it is to solve them and what kind of state it is to be free of pains and difficulties for the
person is the very expression of a consciousness of being involved party.

In this way, assuming someone else's pain and difficulty and imagining a situation in which it can
be resolved while formulating questions and setting issues can be an experience for students to
develop a consciousness of being involved party and for teachers to determine whether or not they

are developing a consciousness of being involved party.

5. Contents of the Project

The project will first focus on "medical devices" and will target high school students. Medical
devices are machines and equipment used for diagnosis, treatment, or prevention of diseases.
Medical advances are constantly being made, and the need for new medical devices is increasing. In
this project, high school students, researchers, and people at companies worked together to improve
medical devices based on the need statements.

Next, we will introduce the program for 2022 and 2023.
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<Program for 2022>
1) Wednesday, June 15, 16:00-17:00

Lecture by Prof. Daisuke Sugiyama and Associate Prof. Norifumi Shigemoto, TRC, Hiroshima
University

Explanation of the project, TR, and Patient and Public Participation in Medical Research (PPI)

2) Thursday, June 16, 16:30-17:30

Online observation of the facilities of the Sanyo Kidney Clinic (Nogami-cho, Fukuyama City)
of the Medical Corporation Tatsukawa-kai, and discussion with people working in the medical
field.

The operating rooms, treatment rooms, and dialysis rooms at Sanyo Hospital (Nogami-cho,
Fukuyama City) and the Sanyo Renal Clinic will be video recorded in advance and viewed with
commentary by Professor Sugiyama. After that, we will have an online dialogue with the staff of

the Sanyo Kidney Clinic.

3) Thursday, July 7, 16:00-17:00

Lecture by JMS Corporation (medical device development company)

JMS equipment is widely used for dialysis at the Sanyo Kidney Clinic. Based on (2) above, we
will hear an explanation from JMS about medical devices in general and have a discussion about

the improvement of medical devices.

4) Thursday, July 13, 15:30-17:45

Presentation of new medical equipment need statement proposals by students

<Program in 2023>
1) Wednesday, June 14, 16:00-17:45

Lecture by Prof. Daisuke Sugiyama and Associate Prof. Norifumi Shigemoto, TRC, Hiroshima
University

Explanation of the project, TR, and Patient and Public Participation in Medical Research (PPI)
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2) Thursday, June 15, 16:30-17:45

Lecture by Terumo Corporation (medical device development company)

Discussion on the meaning of need statements and the reality of medical device development
by a developer of a company that has successfully developed new medical devices based on

patients' needs, such as the development of a "painless injection needle".

3) Wednesday, July 5, 16:15-17:45

Online observation of the facilities of the Sanyo Kidney Clinic of the Medical Corporation
Tatsukawa-kai (Nogami-cho, Fukuyama City) and discussion with people working in the medical
field.

Video of operating rooms, treatment rooms, dialysis rooms, etc. at Sanyo Hospital (Nogami-
cho, Fukuyama City) and Sanyo Renal Clinic will be taken in advance and viewed with Prof.
Sugiyama's commentary. Afterwards, the participants will have an online dialogue with the staff

of the Sanyo Kidney Clinic.

4) Thursday, July 13, 15:30-17:45

Presentation of new medical equipment need statement proposals by students

Thus, the program consists of four parts: (1) a commentary on the latest medical trends with a
focus on TR, (2) a lecture and discussion by a medical device development company, (3) observation
and discussion at medical sites, and (4) a presentation of need statements by high school students.

Based on the learning and insights gained from (1) through (3), the high school students would have
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about one week to prepare their need statements and prepare for their presentations. Then, based
on the submitted works, the presenters were selected for the presentation in part (4). The teachers
who planned the project evaluated the submitted need statements, and the top few were selected as
presenters. The presentation (4) was conducted in the form of a contest, with all participants
evaluating each other's presentations, and the student who received the most support from the
participants was awarded the "Best Need Statement Award."

In 2022, it was conducted only at Hiroshima University High School, Fukuyama, and in 2023, it
was conducted together with Hiroshima University High School, Hiroshima. From the viewpoint of
infection control, the program was basically intended to be conducted online, but some of the lectures
and discussions were conducted face-to-face.

We would like to show an example of a student's work, but due to intellectual property rights

issues, we do not do so here.

6. What the student's reflections reveal

The following are some of the characteristics of the students' reflections on the project.

Everyone's viewpoints were different, and I found myself thinking, "Oh, there is another way
to look at it." Looking at it this way, I realized once again that there are still many things that
can be improved in the current healthcare system. I thought that a better medical environment
could be created if the ideas in the needs statements that came out this time were implemented
in the future.

<—Acquiring new perspectives, hope for the future

My first thought was that it was amazing. I had never had the idea of using the functions of
existing non-medical devices to add preventive and other functions so that they could be used as
medical devices, so I thought he had a keen eye for detail. I enjoyed listening to the wonderful
presentations of newly conceived medical devices and learned a lot from them. Needs exist
everywhere, even if we can't see them, and we should not take them for granted, but think,
"Couldn't this be done better? I thought that by thinking about it, we can develop better devices
and make life easier for everyone. Thank you very much for giving me this opportunity to learn!

<Acquiring new perspectives, learning how to learn, and hope for the future

Through this project to create medical care, I became more familiar with medical care and
medical equipment than ever before, and it was also helpful for me in considering my own career
path. It was also a fresh and valuable opportunity for me to interact with other students of the
same age who share the same aspirations. Finally, I would like to thank you for giving a lecture
in a way that was easy to understand even for a high school student like me, for providing me
with an opportunity to think about medicine again, for giving me advice on my needs statement,
and for giving me the opportunity to give a presentation.

<—Impact on career choice, individualized and optimal learning as a place for dialogue

— 123 —



Of course, it was not easy to come up with a needs statement, but more than that, I felt again
that it was very difficult to convey my thoughts to others in a way that was more similar to what
I thought of as it was (e.g., choice of words). This is a weakness that I have felt in class and in
other projects, and at the same time, I think it is a skill that will be needed more than ever in
the future. I would like to continue to put myself in the other person's shoes and think about how
I can improve my presentation (i.e., how to make it more easily understood).
<—Discovery of learning issues, awareness of skills to be acquired, acquisition of cross-curricular

perspectives, increased a consciousness of being involved party

To be honest, when I was thinking about the needs statement, I wondered if high school
students could really come up with something more than this when there are already so many
good ones, but listening to the other students' presentations, I realized that this is not true at all.
I think I got some hints for my way of thinking.

< Discovery of social significance, possibility of solving problems, acquisition of new viewpoints

Even if you hear a story that you have never thought about or are unfamiliar with, it does not
necessarily mean that you will gain a new perspective. It is only when the research is clarified for
whom and what kind of pain and difficulties are being solved, and when these are shared through
the presentation, that the audience can understand the presentation enough to gain a new
perspective with a consciousness of being involved party. It is precisely because they are able to take
others' presentations as their own that they are able to deepen their self-reflection, acquire a way of
learning, and become more clearly aware of the skills they need to acquire. Isn't this the effect of
dialogue? In ancient Greek philosophy, dialogue was originally a method of deriving truth. Hegel
explained it in the form of dialectics. Since it is a dialectic, there is no reason why self-transformation
should not occur.

It is also interesting to note that the acquisition of a cross-curricular perspective can be obtained
even if the class is not designed to be cross-curricular.

What is important is whether they feel hope for the future. The more they face the problem, the
more likely they are to face the seriousness of the problem and the difficulty of solving it. Therefore,
it is necessary to find hope for the future by feeling the significance of striving for a solution and the

possibility of a solution. Hope for the future is the foundation of the desire to explore.

7 . Future challenges and prospects

This project has suggested that by discovering issues through empathy, a consciousness of being
involved party is fostered, and that by considering solutions based on concrete and realistic
assumptions of pain and difficulty, a deep understanding of the connection between oneself and
society is gained, and self-reflection is deepened. Success in problem exploration depends not only
on how to discover problems, but also on the power of empathy that supports the ability to discover
problems. Empathy is the foundation of moral education. In the future, we would like to examine

the relationship between this project and moral and ethical education. We also need to consider ways
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to make the project easier for students to understand the significance of creating a need statement
and to make it easier for them to engage in the project.

At Hiroshima University, the employee invention rule applies accordingly to students as well. If
students fulfill the requirements to be inventors, their works may be translated into intellectual
property, so practical care should be taken not to easily disclose them. Regarding disclosure and
information sharing with companies, we are continuing to study based on the guidelines for
intellectual property management at Hiroshima University. We would like to make this project a
place to learn about intellectual property rights and their handling.

In 2023, we were able to implement this project not only with Hiroshima University High School,
Fukuyama, but also with Hiroshima University High School, Hiroshima. In the future, we would
like to make it possible for the high schools with which we continue to collaborate in the WWL project
to participate in this project, as well as to consider how we can make it possible for anyone to

participate and for everyone to find meaning in the project.
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