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Abstract

The National Institute of Science and Technology Policy of the Japanese government conducted
a survey about public attitudes towards and understanding of science and technology in February
to March of 2001. The purpose of this survey was to collect data on the level of public
understanding of science and technology and to search for measures to improve the
understanding. The number of responded samples was 2,146.

This paper has two parts. The first part is for an international comparison. The results of our
survey show that Japan's public understanding of basic sciences is relatively low compared to a
significant number of European countries and the United States.

In the second part, the relation between kinds of groups and the level of understanding of
science and technology will be analyzed. There are many ways to group these respondents,
including gender, age, and education. Analysis will also be conducted on the influence of media
over public understanding of science and technology.

These analyses are expected to be useful and informative to make policy for public
understanding of science and technology not only for Japan but also other nations.

Paper

The National Institute of Science and Technology Policy of the

Japanese government conducted a survey about public attitudes towards and understanding of
science and technology from February to March of 2001 [1]. The purpose of this survey was to
collect data on the level of public understanding of science and technology and to search for
measures to improve the understanding. The details of this survey are as follows.

Subjects:

(1) Designed samples: 3,000 (Valid responses: 2,146
or 71.5%)

(2) Target population: Men and women aged 18 or over
from all over Japan.

(3) Sampling method: Two-stage stratified random
sampling from the Basic Resident Registers.

Survey method: Interviews conducted by surveyors

(face-to-face interviews)

The purpose of this paper is to conduct an international comparison about public understanding
of science and to analyze a factor influencing the public understanding of science.

1. International comparison of public understanding of science

The level of understanding about basic science concepts is recognized as one of key indices for
measuring public understanding of science [2]. In 2001, EU, the United States and Japan
conducted surveys regarding public understanding of science and technology [3][4], which have
common questions about basic science concepts, and we have a great chance to make an
international comparison on the issue.



In Japan, the following 15 items were asked for basic science concepts.

1) *The center of the earth is very hot. (True)

2) *All radioactivities are man-made. (False)

3) *The oxygen we breathe comes from plants. (True)

4) "It is the father's gene that decides whether the baby is a boy or a girl. (True)

5) *Lasers work by focusing sound waves. (False)

6) *Electrons are smaller than atoms. (True)

7) *Antibiotics kill viruses as well as bacteria. (False)

8) The universe began with a huge explosion. (True)

9) *The continents have been moving for millions of years and will continue to move. (True)
10)* Human beings, as we know them today, have developed from earlier species of animals.
(True)

11) Cigarette smoking causes lung cancer. (True)

12) *The earliest humans lived at the same time as the dinosaurs. (False)

13) *Radioactive milk can be made safe by boiling it. (False)

14) Which travels faster: light or sound? (Light)

15) The earth's revolution (It takes one year for the earth to go around the

sun.)

The above eleven items with * mark are commonly questioned in the EU and the US surveys.
Therefore, in order to compare the level of understanding of basic science concepts between EU
nations, the U.S. and Japan, the average ratio of correct answers to the 11 items can be
calculated. The results are seen in Figure 1. Among those nations, Japan's rank is relatively low

(Fig.1).
2. Science liking at school age and public understanding of science

There must be various factors influencing the public understanding of basic science concepts. In
this paper, | am going to focus on the relationship between people's liking of science at school
age and their understanding of science after they become grown-up.

According to the Trends in International Mathematics and Science Study
(TIMSS) conducted in 1999, which assessed mathematics and science achievement of eighth-
grade student (ages 13 and 14 years)&#12288;among 38 countries, Japan was 550 in science
scores, the fourth after Chinese Taipei, Singapore, Hungary [5].

In the same survey, however, as to questions regarding students' liking of science, Japan was
among the worst. In the questionnaire, students were asked, "How much do you like?" Choices
are 'Like a lot," 'Like," 'Dislike,' 'Dislike a lot.' The ratio, a combination of percentages of'Like a lot'
and 'Like', is defined as science liking index. Under this index, Japan is the third from the bottom.
Japanese students dislike science by international standards. In other words, Japan takes a
position where students gain high science score, but dislike science (Fig.2).

Under those circumstances, | am very much concerned about the effects of the Japanese poor
result of science liking. We have to figure out what kind of effects it has in order to make a
judgment on the current situation.

2.1 Hypothesis

In this paper, | am going to analyze the influence of people's liking of science at school age on
their understanding of science after grown-up. In order to do so, | have made the following
hypothesis.

"A person, who likes science at school age, would have more possibility to interest in science,
gather more information regarding science, and understand science after grown-up."



2.2 Data

In order to verify this hypothesis, | am going to use the data, which comes from the survey of
public attitudes toward, and understanding of science & technology in Japan, which | mentioned
at the beginning.

In this survey, the following question was asked:
" Did you like science when you were at elementary school and junior high school?" The choices
are as follows. 1)Like at both elementary school and junior high school. 2)Like at elementary
school, but dislike at junior high school 3)Dislike at elementary school, but like at junior high
school 4)Dislike at both elementary school and junior high school 5)Others 6)Don't Know

The results of this question are as follows (Table&#65297;). The percentage of those who liked
science at both schools is 36.8%, the biggest share, followed by 33.2% for those who disliked at
both schools. Those who liked at elementary school but disliked at junior high school is 14.2%,
while those who disliked at elementary school but liked at junior high school is 5.0%.

In this paper, | am going to use the samples of the two biggest groups: those who liked science
at both elementary and junior high schools and those who disliked science at both schools. The
reasons are that each group has a good number of respondents and that the two groups are
considered enough to verify the aforementioned hypothesis.

3. Results of analysis
3.1 Influence on their interests in science

Let's see the influence of people's likening of science at school age on their interests in science
after grown-up. In the survey, respondents were asked about how much they have interests in the
following items, which are related to science.

1)Issues about new scientific discoveries
2)Use of new inventions and technologies
3)Use of atomic energy for electric generation
4)New medical discoveries

5)Space exploration

The choices are'very interested,"moderately interested,"not at all interested,' and ' don't know.'
The results are shown at figure 3 (Fig.3).

Those figures show that 85.7% of those who liked science at both schools have interests in
Issues about new scientific discoveries, while 53.3% of those who disliked science at both
schools have interests. Chi-Square Test of independence on people's liking of science at both
schools and their interests in this subject results in statistical significance (p<0.01).

In the other subjects, the proportions of those who have interests in each group, and chi-square
tests' results for the difference are as follows.

a)As for use of new inventions and technologies, 87.9% of those who liked science at both
schools have interests in, while 61.5% of those who disliked science have interests in (p<0.01).
b)83.4% of those who liked science at both schools have interests in use of atomic energy for
electric generation, while 60.9% for those who disliked science at both schools (p<0.01). ¢)90.6%
of those who liked science at schools have interests in new medical discoveries while 78.9% for
those who disliked science (p<0.01). d)79.8% of those who liked science at schools have
interests in space exploration, while 49.6% for those who disliked science (p<0.01).

Those results clearly support the idea that a person's liking of science at school age influences
significantly on his or her interests in science after grown-up.



3.2 Influence on their measures to get information regarding science

Next, let's see the influence of people's liking of science at school age on their measures to get
information regarding science.

In the questionnaire, the following items were asked.
1)How many times did you visit a science museum during the last year? 2)Do you read science
magazine regularly? 3)Do you watch TV programs related to science or nature?

Those who liked science at school age visit a museum more often than those who disliked
science (p<0.01). Furthermore, those who liked science at schools read science magazines and
watch TV programs related to science more often than those who disliked science (p<0.01)
(Fig.4-1).

Those significant differences in how much to get science information through various means
also support the idea that people's liking of science at school age significantly influences on the
amount of science information after grown-up (Fig.4-2, Fig.4-3).

In addition, those who liked science at schools use the Internet for longer hours (p<0.01).
Whether he or she liked science at school age or not has caused difference even in access to
new technology (Fig.5).

3.3 Influence on public understanding of science

Here, in order to evaluate the influence of people's liking of science at schools on their
understanding of science, | am going to use the 15 questions regarding basic science concepts in
the questionnaire, which are described at the beginning.

There is a significant difference between those who liked science at schools and those who
disliked in the distribution of respondents in number of correct answers to basic science concepts
(p<0.01) (Fig.6).

4. Conclusion

Based on the several analyses, the following hypothesis has been considered verified. "A
person, who likes science when he or she is at school age, would have more possibility to interest
in science, gather more information regarding science, and understand science after grown-up."

The liking for science at school age has significant influence on his or her interests in, attitudes
towards, understanding of science after grown up.

Because of significant influence of science liking at school age, efforts to make more students
like science are worth trying. Japan's position, where students gain high science test scores but
dislike science, should be shifted to a place where students gain high score and like science.
There are several nations that already have taken the position, so it must be possible for Japan to
do so.
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Technology Policy, Japan, September 2002
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Table 1. Did you like science at elementary school and junior high school?

Choices Number of respondents Percentages
Like at both schools 790 36.8
Like at elementary, dislike at junior high school 304 14.2
Disike at elementary, like at junior high school 108 5.0
Dislike at both schools 713 33.2
Others 145 6.8
Don't Know 86 4.0
Total 2146 100.0




Fig. 3 Proportion of those who have interests in science related issues by
science liking
at school age
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F4-1 Frequency of visiting science museum by science liking at school age
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