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Activity of Nagoya Science Literacy Forum

J.Yasuda', M.Taniguchi?, T.Uchida?, and H.K awakatsu®

Center for the Sudies of Higher Education, Nagoya University, Nagoya,464-8601, Japan
“Comprehensive Scientific Education Center, Meijo University, Nagoya, 468-8502, Japan

Abstract. Recently in Japan, there is growing interest in scientific literacy and education on it. In order to make various
people to learn scientific literacy, we, the faculty members of the universities in Nagoya, established an organization,
Nagoya Science Literacy Forum. We have hosted events as to scientific literacy and science experiments for students,
faculty members, and general public. In these events, we give them opportunities to learn scientific literacy and consider
it with enjoying the science experiments. In this article, we show firstly an outline of education on scientific literacy in

Japan, and then introduce our activities.

Keywords: Scientific Literacy, Science Education, Consortium of universities

PACS: 01.75.+m

INTRODUCTION

Recently in Japan, as is in many countries, there is
growing interest in scientific literacy and education on
it.

At the beginning, we would like to confirm the
definition of the word “scientific literacy”. Although
this term has been used in different contexts, we
follow the definition by PISA 2006 in most of our
paper. The definition is asfollows [1]:

An individual’ s scientific knowledge and use of that
knowledge to identify questions, to acquire new
knowledge, to explain scientific phenomena, and to
draw evidence based conclusions about science-
related issues, understanding of the characteristic
features of science as a form of human knowledge and
enquiry, awareness of how science and technology
shape our material, intellectual, and cultural
environments, and willingness to engage in science-
related issues, and with the ideas of science, as a
reflective citizen.

This statement focuses on the conceptual and
procedural essence of scientific literacy. In adherence

with the spirit of this statement, Nagoya Science
Literacy Forum (Nagoya Forum) hosts several events
to popularize science literacy in Japan.

In this article, we introduce the activity of Nagoya
Forum. At first, we review several surveys on
scientific literacy and analyze the state of scientific
literacy in Japan. Then we show the outline of Nagoya
Forum, and explain the two eventsin detail.

STATE OF SCIENTIFIC LITERACY
IN JAPAN

TABLE 1 shows the results of PISA on scientific
literacy in 2000, 2003 and 2006 [2, 3]. PISA is
administered to 15-year-olds in educational programs.
From this table, we can see that the score points of
Japan is decreasing from 550 to 531, and the ranking
of Japan in all participating countries is down from
2nd to 6th for 6 years. Although the score points of
Japan tends to decrease, we can say that Japanese 15-
year-olds students keep high ranking in scientific
literacy.

On the other hand, the state of civic scientific
literacy is not the same as the state of scientific literacy
of the 15-years-olds. FIGURE 1 shows the result of

TABLE 1. Results of PISA on Scientific Literacy [2,3]

2000 2003 2006
Score points of Japan 550 548 531
Average of score points of OECD countries 500 500 500
Ranking of Japan in OECD countries 2 3
Ranking of Japan in al countries 2 6
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FIGURE 1. Civic Scientific Literacy in 14 nations [4]

assessment on civic scientific literacy in 14 nations [4].

This research is done by Miller in 1996, and the
subject of this research is general public. From this
figure, we can see that the ranking of Japan is second
worst in 14 nations. So, Japanese general public have
poor scientific literacy compared to the other
industrialized countries.

Although the research by PISA and the research by
Miller assess scientific literacy, the framework of the
survey is different between the two researches. So, we
cannot compare the two results generaly. However,
saying that “when we become adult, we lose an
interest in science and also lose scientific literacy”
matches to our Japanese intuition and experience.

We can show the several backgrounds of this
problem. At first, it is said in Japan that school
entrance examinations are so severe that students get
tired by the competitions and lose an interest learn in
university. Second, there is a separation of humanities
courses and science courses in high school in Japan.
So, it issaid that students of the humanities course lose
chance to learn science after the separation and lose
interest in science.

To improve this situation, Science Council of Japan
(SCJ) and Nationa Institute for Educational Policy
Research (NIER) started up a project “Science
Literacy for all Japanese” in 2006. The project
summarized the concrete contents of scientific literacy
fitted to Japanese and the report was distributed to
experts of science education [5].

In adherence with these states of scientific literacy
in Japan, we, Nagoya Forum hosts severa events in
order to spread the contents of report of Science
Literacy for all Japanese and to popularize scientific
literacy among general public and university students
directly.

ACTIVITY OF NAGOYA SCIENCE
LITERACY FORUM

The Nagoya ' science literacy forum (Nagoya
forum) is established in 2008, in order to popularize
scientific literacy among general public and university
students. The Nagoya forum is organized by the
members of different faculties of universities and the
genera public in Nagoya city. These universities are
four universities of Aichi Shukutoku university, Meijo
university, Nagoya university and Sugiyama Jogakuen
university.

One of the characteristics of the Nagoya forum is
being founded on the network of universities. Two of
organizing universities, Meijo university and Nagoya
university are included in the consortium of
universities, Nagoya Consortium for Faculty and Staff
Development (Nagoya consortium) [6], whose
objectives are to promote faculty development and
staff development in the cooperative universities.
Since the activities of the Nagoya forum are able to
contribute to faculty development, our activities are
supported by the Nagoya consortium.

The other characteristic of the Nagoya forum is
training instructors in science literacy, who show
science experiments to general public or to the
students in schools. The training of instructors in
science literacy is aso done in Okayama university of
science [7].

Under these objectives, the Nagoya forum hosts
two events, Science Experiment Instructor Seminars
and Symposium on Scientific Literacy. We explain the
contents of these eventsin detail.

Science Experiment Instructor Seminars

The objective of the science experiment instructor
seminars is training the undergraduate students to be
instructors in science literacy. In these seminars the
students learn each other how to show the science
experiments by showing each other the science
experiments. These seminars have been taken place
twice until now, in September and December 2008.
The participants of these seminars are students, faculty
members and genera public. The number of
participants in each event is around 50. We show a
scene of the seminar in FIGURE 2.

! Nagoya city is located in the middle area of Japan,
and there live about two million people.



TABLE 2. List of Science Experimentsin Science Instructor Seminars

Subjects of Science experiments | Fields of Experiments Science behind the Degr ee of satisfaction
experiments (Number of samples)

“Microscope” made from pet Physics/Biology Opticg/Cytology 4.5 (N=26)

bottle and beads

“Running robot cats’ made from | Engineering Mechanism of acam 4.2 (N=26)

paper cup and wire

“Motor” made from paper clip Physics/Engineering Electromagnetism 4.2 (N=22)

“Boomerang” made from paper Physics Hydromechanics 4.1 (N=25)

Experiment of sensor of Physics/Engineering Electromagnetism 4.1 (N=18)

ultraviolet rays

“Fuel cell” made from camera Chemistry Principle of a battery 4.0 (N=21)

film case

Experiment of iodine-starch Chemistry/Biology Molecular biology 3.8 (N=16)

reaction

In each seminar, 3-4 groups of students present
science experiments. These groups are formed in each
university of the Nagoya forum. Each group presents
science experiments in each booth, and participants
and the students go around each booth in two hours. In
each booth, students are not only shown the result of
the experiments but also shown how to make the
instruments of the experiments and how to do the
experiments. Faculty members and general public also
learn these things but they never teach anything. In the
end of the seminar, representatives of each students
group give a presentation about the principle of
science experiment in five minutes, and discuss with
the participants. Since the level of science behind
these experiments is high school level or
undergraduate level, the students can manage to
explain the principle.

TABLE 2 shows the list of the science
experiments which have been done in the seminars.
We can see that most of the experiments are easy to
make. For example, one group made a motor from

FIGURE 2. Science Experiment Instructor Seminar
“Fuel Cells’ made from camerafilm case

paper clips (see FIGURE 3) and the other group made
a boomerang from paper. The materials of these
experiments are low cost and easy to get, so the
students can easily conduct these experiments
anywhere else.

In the rightmost column of TABLE 2, we show the
results of assessment on degree of satisfaction of
participants in each experiment. This index is average
value of the mark from 1 (unsatisfied) to 5 (satisfied).
From this result, we can see that participants are
satisfied with most of the experiments. This
assessment is just a trial, and we plan to do more
thorough survey in the next step.

We believe that in this seminar, the students
effectively learn science literacy in the meaning as
PISA defined. This is because the experience to make
the instruments from materials, to conduct the
experiments and to teach how to do the experiments
helps the students to understand the process of science,
and the experience to explain the principle of the
experiments helps the students to understand science

FIGURE 3. “Motor” made from paper clip and other
things easy to get.




FIGURE 4. Symposium on scientific literacy

conceptually. These statements are on the basis of
Learning Pyramid which asserts that the processes of
teaching or explaining are more effective to learn than
just being shown or explained passively. We have not
assessed quantitatively the effects of the seminars for
students yet. Thisis also the subjectsto do for usin the
next step.

Symposium on cientific Literacy

Another event of the Nagoya forum is symposium
on scientific literacy. The objective of the symposium
is to hold opinions on scientific literacy in common
among the participants of the symposium. In this
symposium, we invite the experts of scientific literacy,
and exchange opinions on scientific literacy with
genera public.

This symposium has been taken place three times
until now, in September and December 2008 in the
same day of the science experiment instructor
seminars, and July 2009. The participants of this event
are the same as science experiment instructor seminar,
that is, students, faculty members and general public.
The number of participants in each event is around 50.
We show a scene of the seminar in FIGURE 4.

The theme of the symposium changes year by year.
In 2008, we mainly discussed “why we need science
literacy” and “what kind of science literacy is fitted
with Japanese culture”. In 2009, we are mainly
discussing trend topics in educational system in Japan,
for example, teacher training system etc.

SUMMARY

Finally, we would like to summarize the main points
of our article. Firstly, we showed that although
Japanese 15-year-olds keep high ranking on scientific
literacy, general public in Japan have poor scientific

literacy by comparing the two surveys by PISA and by
Miller. In order to solve this problem, we, the Nagoya
Science Literacy Forum holds events in collaboration
with faculty members of the consortium universities.
The objective of the events is to train the
undergraduate students to be instructors in science
literacy and to popularize scientific literacy among
genera public and university students,

As future works, we plan to assess quantitatively the
degree of satisfaction of science experiments
conducted in the science instructor seminars and the
effects for students of the science instructor seminars.
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M eaning of Educating Science Volunteer Leaders
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Abstract. We hold many science events for non-scientists such as primary school students and their parents in a year.
We prepare and carry out these events with students who are mainly fast-track students belonging to our center. We
encourage them to be instructors in some events, and they teach simple science experiments to children and their parents.
While they have experiences to hold several events, they learn a lot of science knowledge and experiments gradually,
and become so-called science volunteer leaders. In this article, we show the meaning of educating science volunteer

leaders such as them.

Keywords: science education, science volunteer leaders, meaning of education.
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INTRODUCTION

The Comprehensive Scientific Education Center in
Meijo University is established in 2001. We here study
the education of mathematics and science’. One of
aims of our center is to research methods to educate
students who have strong personality such as fast-
trackers.

Nowadays, our center also have other important roles.

One of those is sending outcomes of research. We
sometimes hold symposium on the science education.
Especially, we have organized “Nagoya Science
Literacy Forum” with other four universities and we
have been discussing meanings and methods to teach
the science literacy to all the people. Yasuda has
reported this in this proceeding®.

Uchida has reported another role of our center’. We
also communicate with people outside in Japan as to
the education of mathematics and science. In the last
two years, Uchida went to Africa, Uganda and Kenya,
and taught children simple science experiments and
basic skills of technologies with communicating with
them.

We also make science educational contributions to
society. We carry out science event for non-scientists
such as people living around our university with our
students. These events have gone for a regional
contribution, and it is useful also for education to our
students.

" mass@ccmfs.meijo-u.ac.jp

EDUCATIONAL SITUATION IN JAPAN

We explain the current state of the education of Japan
and its problems with focusing on the fast-track system.

Before World War 1I, it was popular that talented
students skipped grades and entered in upper grade
school. However, nowadays, the fast-track system is
prohibited under high school according to the
“equality of education”. The meaning of this sentence
must be “equality of opportunity of the education.”
Namely, all the people have rights to take education,
and the opportunities of education are equal for all the
people. According to this meaning, “equality of
education” is almost kept in Japan.

However, some people may interpret these words as
“equality of results of education®.” This is one of the
educational problems in Japan.

For example, in autumn, many Japanese schools hold
sports meetings, and there are races such as 30 meter
race. Recently, in some Japanese elementary schools,
teachers do not rank children as a result of the race,
because they are afraid that someone says “the ranking
is the origin of the prejudice.” These people probably
think “the result of education should be equal for all
students.” The education on the basis of this thinking
might produce uniform students like industrial
materials, and spoil their personality. We think that this
is a big problem in Japanese education.

About ten years ago, it was accepted that universities
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took fast-track students. Chiba University has accepted
the fast-track students since 1998. Meijo University
has started the fast-track system since 2001°. This is
second in Japan. Recently, the number of universities
accepting fast-track students are increasing slightly.
However, fast-trackers such as our students are minor
in Japan yet. It is necessary to take care of them.

ACTIVITIESOF OUR STUDENTS

Next we explain on the activities of our students.

We are holding science events for general people with
our students one or two times in a month. Especially,
in two events a year, our students become instructors
and teach science experiments to children and their
parents. For these events, we, teachers, leave the
events to them basically although we discuss with our
students of course. Therefore they plan and make the
scenario by themselves, do the event, check the results,
and improve it in the next time.

“Meijo University Day” is one of such events. This
event is held in September every year and intended for
general persons living around the university in order to
introduce the activities of our university. More than
four thousand people come and enjoy every year. In
this event, a lot of volunteers put out booths, and our
students also have a booth of science experiment every
year.

PREPARATION FOR THE EVENT

In the middle of this August, our students have started
to prepare for the event in “Meijo University Day” and
discuss what they do. They finally decided to do the
science experiment show on the electricity.

They spent the most of time to prepare for this event.
They specified targets to teach: their ages, knowledge,
interest, skills of handicrafts, safety of the handicrafts,
and so on. They also discussed how to teach children.
They supplemented their own knowledge for the
experiment on the electricity if they needed, and
finally they made a scenario.

After making their scenario, they practiced to act
along it. They checked the results and they improved
the scenario. By a lot of reputation of this cycle, they
improve their scenario gradually. Anyhow, they have
planed their show with communicating and cooperating
with each other.

CARRYING OUT THE EVENT

Their theme of the science experiment show was on
the electricity. The purpose of the experiment was to
make children experience the static electricity and the
electric current. Their program was as follows:

® Explanation of the electrifications,

® Attractive or repulsive force between electrically
charged bodies,

® “Angel Hair” (“Flying Electric Medusa”),

® “Electric surprises of 100 persons.”

“Angel Hair” is a well-known experiment in Japan
on the static electricity. The “angel hair” is made by
tearing the polyethylene rope. If we rub the “angel
hair” and the pencil balloon respectively by several
tissue papers, they become charged negatively. If we
throw the angel hair in the air and put the balloon close
from the under to it, it flows up against gravity
because of the repulsive force between them.

FIGURE 1. “Angel hair” is flowing up against gravity
because of the repulsive force between the “angel hair” and
the pencil balloon.

The weather of the day was clear. The temperature
was 26 degree of centigrade, and humidity is about
60 %. The experiment succeeded in this condition.

FIGURE 2. “Electric surprises of 100 people:” We join
hands and give a potential difference between both ends by
using a VVan de Graaff generator.



“Electric surprises of 100 people” is also a good
experiment to experience the electric current. When
we all join our hands and put a difference of electric
potential to both ends, this becomes a big closed

circuit and the electric current flows from hand to hand.

We use a Van de Graaff generator in order to give a
difference of electric potential.

It took about one hour for a show, and they made
their science shows by three times in a day with
checking and improving their scenario each time.

For example, in the first show some children might
not understand how to play with “angel hair” well at
first. After the first show, they discussed on this point
and changed their scenario. In the second and third
shows, they demonstrated how to play with the “angel
hair” before children started to make the “angel hair.”
They also checked and improved the scenario besides.

WHAT STUDENTSLEARN BY
MAKING SCIENCE SHOW

In this section, we discuss the meaning of educating
science volunteer leaders such as our students.

In the reputation of events, they learn a lot of science
knowledge and experiments, and grow up gradually. In
each event, they plan, do the event, check the results,
and act better it in the next time. This is so-called
PDCA cycle which is well-known in a field of the
quality control. We do not systematically coach how
they should manage each event in the context of
PDCA cycle. We rather give them a freedom. They
carry out events on their own judgment. They naturally
hold events according to this cycle and grow up
spirally in the reputation of the events.

FIGURE 3. PDCA cycle: our students hold their events
along this cycle naturally. While they experience several
events, they grow up spirally.

While they have experiences to hold several events,
they learn a lot of science knowledge and obtain the
skills of science experiments, and grow up gradually.
At last, they become so-called science volunteer
leaders. However the most important is NOT the
knowledge of science and experiment. The most
important point is their growth as human. They work

together, and cooperate with other students. They also
communicate with children and their parents in the
events. They obtain the social nature as a person®.

SUMMARY AND DISCUSSIONS

Meijo University has accepted fast-track students
since 2001. One of our aims is to research how to
educate students who have strong personality such as
them. We hold science experiment events for non-
scientists once or twice in month with our students.
They plan these events with communicating and
discussing each other. After they carry out events, they
check the results and improve in the next time. In the
reputation of these PDCA cycles, they grow up
gradually with social skills as a person.

The points that we are noting as to educate them are
as follows. (1) We always try to make environment
that they can experiment freely and discuss with us.
(2) We are usually acting with them as science
volunteers to the regional society. In these events, they
come to know skills as science volunteers. They are
learning science knowledge and experiments, how to
teach them to non-scientists, and how to communicate
with general people. (3) In the events which they
mainly hold such as Meijo University Day, we try not
to directed it variously. Namely, we value student's
independency and therefore they act with their
responsibility.

Future tasks will be the evaluations of teaching to
them and scientific analyses of our method. This is
being examined now.
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