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Examining the Impact of Science Museums for Science Literacy
- A Critical Examination of Assumptions
David Anderson (University of British Columbia, Vancouver, Canada)

Thank you very much for the opportunity to speak to you today. | have actually had the pleasure
of living in Japan for the last 6 months. So, | have not made the trip all the way from Canada, on
this occasion, just all the way from Kobe, this morning on the Shinkansen.

First of all, I just want to express how much | have enjoyed living in Japan this last 6 months with
my wife. | have thoroughly enjoyed the experience. | have been doing a lot of research work at
Kobe Gakuin University based on visitors’ memories of Banpaku and | am thoroughly enjoying the
experience.

But today | want to share with you something of my thoughts about examining the impact of
science museums for scientific literacy, and in particular, a critical examination of some of the
assumptions that we hold about scientific literacy and museums. 1 think there is no doubt that we
intend and we decide museums to have impact on the communities that the museums serve. The
nature of that impact has multiple components and multiple facets. One part of which is scientific
literacy and indeed it is a very important component. Today, | want to explore some of the
assumptions that we might hold behind that particular component of impact.

#First of all, I want you to just follow-on from where my colleague Ogawa-san has let off talking
about the nature of scientific literacy and | think that there are some very traditional definitions of
what we mean by this particular phenomena. And | have just one here; | think there are many
variations, but let me use this one as perhaps one of the more typical examples of scientific literacy.
So, we expect the scientifically-literate person to be able to appreciate and understand the impact of
science and technology on everyday life. To be able to make and take informed personal
decisions about the things that involve science, such as health and diet, and the use of energy
resources. To be able to read and understand the essential points of media reports about matters
involving science to reflect critically on information, including and more often important omitted
from such reports. Also to take part confidently in discussions that relate to issues involving
science.

This is a fairly standard definition of what we mean by scientific literacy, but | want to explore
some of the underlying principles and tenets that form these definitions.

#The first point that | would like to make about scientific literacy is that it is, in fact, a very
high-order learning outcome. It is not a simple thing. It is built on the foundation of other
learning outcomes. This particular graphic here is a very old graphic from a scholar by the name
of Benjamin Bloom, who did work in the year 1957, published a seminal piece of work based on
the nature of learning and in particular cognitive learning. In this particular model, he describes
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the fact that learning is, in fact, hierarchical. It is built upon the platform of lower order
dimensions of learning such as knowledge and understanding and the higher order dimensions of
learning are, in fact, derivatives of this.

So, in his model he talked about the fact that we have knowledge, understanding and from this
follows application, synthesis and evaluation as the higher order learning outcomes. And indeed
scientific literacy is a higher order learning outcome.

I also would like to make the point that science and indeed scientific literacy is a phenomenon
which is culturally mediated. Today, we are in the year 2009 in Japan and we have a particular
social context, which science is being mediated. There are certain things that are particularly
relevant to today’s society in modern day Japan. But equally, there are other cultures around the
world which have scientific literacies but these are embodied in very different cultural context.

I recently had been doing some work in Kenya, helping doing some reforms to their education
system. And | have been investigating some of the traditional forms of knowledge within Kenyan
society and Kenyan culture and | find some very interesting phenomena. For example, there is a
strong use of the idea of taboos to mediate cultural practices. Taboos are things that we use in
society to modify or to direct behaviors. One of the taboos in Kenyan culture is that you must
never sit on a cooking stone, a little bit like Yakiniku, a stone or a grill for cooking meat. And the
taboo in this society is you must never sit on this. And everybody knows you must never sit on a
cooking stone. The derivates of why you must never sit on a cooking stone are rooted in the fact
that you cannot tell whether a cooking stone is hot or cold. So it is a protective device for young
children and indeed other people in society that you must never sit on this particular object. It has
its origins rooted in scientific principles. Yet these scientific principles and the scientific literacy
behind that is mediated in a very, very different and distinct culture. So likewise our definitions
of scientific literacy and what we hold to be the conceptions of scientific literacy are rooted within
our culture and within that context.

The third point that | would like to make about scientific literacy, is that it is a journey, not a
destination. To be scientifically literate is not a state of being on or off, rather it is a continuum
and it is a journey. We are all on a journey to increasing levels of scientific literacy, even those
amongst us who are well educated and carry university degrees, all of us are on journeys of
scientific literacy. So, from the child through to the adult through to the maybe not so well
educated to the highly educated, we are all on journeys of scientific literacy as opposed to arriving
at destinations.

The fourth point that | want to make, and elaborate on in my critical evaluation and of the
assumptions behind scientific literacy, is that notions of emotion and emotional affect should not be
discounted from the development of scientific literacy on our journeys to becoming more
scientifically literate. And by this | mean that traditionally we have put a very strong emphasis
purely on the cognitive domains of learning. That is the facts, the concepts, the knowledge that
we deem to be in the body of science, but often to the exclusion of emotional responses or affective
responses to this. And | want to say that both emotion and affect are critical elements in the
journey to becoming increasingly scientifically literate.
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#To illustrate this, 1 want to tell you a brief story of one of my own recent visits to a museum and
this particular museum happens to be in China and it is Guanxingtai Museum, which is an ancient
astronomical observatory in Central China which | visited last year. | want to use my personal
experience of visiting this museum as an example of my own personal journey in reflection of
becoming more scientifically literate around the topics of astronomy.

On this day, | visited with a group a people to this ancient observatory and this observatory, |
discovered, was built around the 1200 AD. It was a commissioned structure by the emperor of
that particular area of China in that particular period. It was used for measuring the length of days
and also the shortest and the longest day of the year, quite an elaborate structure. On that day we
toured the exhibitions, we looked at the ancient astronomical instruments, we were given a tour by
the curator of the museum, who was quite knowledgeable about many of the important and
significant contributions that China has made to the science of astronomy. | was intrigued as |
went around to see the sophistication of the instruments for ones that are developed many, many
centuries ago and the science that is embedded behind their construction.

#The curator here was quite passionate about his observatory and his museum and told many
interesting stories that got all of us very engaged about the topic of science and the history of
science and the contribution that Chinese culture has made towards the science of astronomy.

#We actually got to participate in a number of experiments. We actually were there at the middle
of the day, when the sun was transcending the meridian and we performed the experiment using the
same instruments that the ancient Chinese astronomers used many centuries ago to locate the
position of the sun on that day and determine the length of the day on that particular day of the
year.

#So, as | went around this particular museum | learned a lot of new facts, a lot of new knowledge
about the contribution of Chinese astronomers. But also as a result of this, | developed a whole
bunch of other impacts or other learning outcomes.

Cognition was a key part of it, the elements that we would consider under the cognitive domain,
learning the facts was a key part of it. But also there was strong emotional effect. | had a
thoroughly enjoyable day. | was intrigued and taken in by the enthusiasm of the staff that were
there at the observatory. | had very enjoyable, social interactions with my friends that | was there
on that particular day.

I learned a lot about the culture. I learned a lot about the aesthetics behind the instruments. For
me, it was impacting because | found the science behind these instruments to be aesthetically
pleasing as well as the instruments themselves were quite pleasing in terms of their design. And
so | have increased appreciations. As | reflect back on it myself, | can see that | have changed as
a result of that visit. My identity and understanding of science and my self appreciation of me as
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a scientist has changed and developed because of the visit and, of course, increased interest and
appreciation.

So the impact of the visit is not just in the cognitive domain, there are many, many, many other
related and interconnected aspects of impact which have led me on a course. Since that time, |
have down other things. | have seen television programs related to the contribution of Chinese
astronomers. | have been on the Internet. | have read articles. | have had conversations with
people. And I myself am on this journey of becoming increasingly literate in this particular topic
and area. The catalyst was the museum. The starting point was the experiences that | have had
which have led me further down the path with other life experiences to make me increasingly
scientifically literate.

#The first assumption that | want to draw your attention to is the fact that there are a larger set of
dimensions of impact on visitors, derived from museum experiences that transcend an exclusive
focus on the cognitive domains. And these domains are inextricably interconnected and are the
basis of becoming more scientifically literate. My point that | made in the earlier introduction is
that we should not ignore the emotional and the affective components of museum experiences,
because these are the catalytic events that cause us to become increasingly interested and to
investigate further and to journey further down the track of interest in science and indeed as a result,
as a by-product, becoming more scientifically literate. And scientific literacy should not be
considered to the exclusion of the cultural context in which it is embedded, the societal context, or
other “non”-cognitive aspects.

There is a very recent example, | think, of this in Japanese society and it is the recent swine flu
epidemic. | have been living in Kobe, but | can assure that 1 am very Genki. | have been
witnessing a very interesting social phenomenon, particularly in Hyogo Prefecture. Many, many,
many people, in fact probably 95% of the population wear face masks as they travel on the Densha.
So there is, if you like, an increased appreciation of the fact that there is this infectious disease
around. Also as | go into restaurants, everybody has bottles of alcohol to wash your hands with.
So, there are manifestations in society which are influenced by this contemporary event. You
cannot isolate that event with the emotional aspects. For sure there are behavioral changes going
on, people are much more conscious and aware of the spread of bacteria. People are much more
aware of personal hygiene issues. People are much more aware of the need to wear face masks on
the train, but I think this is an interesting topic for debate as to whether that is effective or not.
You cannot separate that from the emotional aspects which you are driving at, is my point.

#My next assumption relates to the fact that not all visitors are the same. | was very pleased to
hear Ogawa-san talk about this issue and the fact that in this particular museum there is a
considerable effort being made to structure programs and efforts to promote scientific literacy as a
function of different age groups, university, older people, younger people, and so on. It is indeed
a very important appreciation that the impact of museum experiences are, in fact, mediated by
visitor identity.
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An identity is made up of multiple components. | have just a few here to talk about. Of course,
personal interest and background knowledge are very key and traditionally well-known aspects that
influence the impact of museum experiences. What you bring to the museum experience in terms
of your background knowledge and interest is a key factor, which mediates how you engage with
the exhibits and the programs and the impacts that result.

But there is more to it than that. 1 think there are other aspects like one’s life stage and this was
alluded to previously, whether you are young or old, whether you are a university student or
whether you are a young mother, these are all critical aspects, which shape the impact of the
museum experience. Your personal culture, your community to which you belong and your
personal agendas that you bring to the museum are critical influences of the impact of that museum
experience.

#1 want to allude to the study that | have been working on the last 6 months with my colleague
Hiroyuki Shimizu at Kobe Gakuin University, and we have been looking in particular at the
long-term memories of the Aichi Banpaku, it follows on from another study we did few years ago
based on visitors’ long-term memories of Osaka Banpaku. | just want to use this as an example to
show you that life stage, your age and your community identity are, in fact, variables which
influence the museum experience.

Now, | appreciate Banpaku is not the same as the museum, but there are many similar
characteristics. Banpaku have exhibits and visitors come along and are able to engage freely as
they choose to with the exhibitions as they go through the various pavilions and displays. And so
in this manner it is a free-choice experience, it is a leisure-time experience, which people can
engage in.

In this particular study that we have been working on the last 6 months, we have been interviewing
visitors to Aichi Banpaku and in our study we were conscious to look at two variables, one was the
age of the participants and so we looked at university level students’ ages to — 22 through 30.
Also we looked at older adults, ages 60 through to 80.

And the other variable that we looked at was the community to which they belonged. We looked
at people from Aichi Prefecture, Aichi-jin, and we also looked at people from Kansai area,
Kansai-jin. And when we did some analysis based on their personal writings of their emotional
response to Aichi Banpaku, we see that there are some differences.

Just to very briefly explain this diagram. This diagram here represents younger adults, these are
older adults and this circle here represents the older people from Kansai. These are the older
people from Aichi. These two dots are superimposed on one another. These are the younger
people from Aichi and from Kansai.

This scale here represents the extent to which they feel a positive emotional effect associated with
the visit. And you can see for younger people and for older Aichi-jin, there is a strong emotional
affect associated with their visit, as they remember it. But for older Kansai-jin, very low, not so
much. So, definitely, age and where you come from are, in fact, variables, which influence your
identity and in turn the impact of the visit.
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#Likewise, this is another factor which we were able to determine. This is the clarity of the
memories, how well did these people remember. And we can see a quite a nice interaction going
on here, the older Kansai-jin have the vaguest memories, the older Aichi-jin have the strongest
memories. Interestingly, we have a difference by younger people and their location also.  So, the
younger Kansai-jin have stronger memories than the younger Aichi-jin. An interesting paradox |
think.

I do not mean to fully explain the results in this particular seminar. However, next Monday, that is
the 22nd, | will be presenting here in Tokyo again at the Japan Foundation in near Shinjuku and if
you would like to attend that seminar in the centre isle here there are some application forms and a
poster describing that event. It is between 2 p.m. and 3:30 p.m. next Monday. That is not this
Monday, the following Monday, the 22nd of June. And you are very welcome to attend, please
collect an application form and fax to the Japan Foundation.

#So assumption number two, visitors are not all the same. Our identity or visitor’s identity and
life stage shapes their attention, the meaning that is made from the experience, and ultimately the
impact of the museum experience. Lastly, museums need to consider a wider set of identity
factors beyond age in order to consider their development of exhibitions and programs that
promote scientific literacy. Age is one factor, but there are other factors, which need to be
considered.

#My third assumption that | want to discuss is the issue of measuring the impact of museum
experiences and indeed scientific literacy. The impact of museum experiences, or any experience
for that matter, is continually constructing and reconstructing with subsequent life experiences.
Very often in my research career | have been asked the question of museums what is the impact of
my museum. Well, there are a lot of ways to measure that. But if we look and consider impact it
is important to realize that instantaneous measures, measures immediately following the visit only
tell a part of the story.

There are other stories to be told. And the impact of the museum experience goes on in the
subsequent hours, days, weeks, months and even years, as is demonstrated by the Banpaku studies
which | have been involved in.  So we need to consider the measuring of impact with much longer
baselines rather than instantaneous post-visit measures. Many museums try to asses the impact of
museums based on exit interviews or exit surveys or exit polling. And the impact of the museum
experience, as measured by instantaneous measures, tells a part of the story, not the whole story.
The reason being is that the experience lives on.

The experience of visiting the museum continues in the conversations that visitors have with one
another, as they leave the museum. It continues as they, for example, watch television programs
that relate to the content of the museum or as they read the newspaper or surf the Internet or have
conversations with their mother or father or friends or colleagues, as they engage with their teacher
back in the classroom in the subsequent days and weeks following the visit. There are a lot of
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other experiences that are going on which cause the museum experience to reconstruct and
construct again.  So if we really want to understand the impact of the museum, we must consider
measures not just following the visit but longitudinally, in the days, weeks, months and even years,
following the museum experience.

Also | want to say that based on much of the published research, most of the research that has
looked at impact of museum experience has tended to use individual units of analysis. So we
consider the individual visitor and consider the impact on the sole person as the unit of analysis to
understand impact. And | want to say that there are other units that can be considered.

We should be considering the impact on other units like, for example, groups, one of the traditional
groups that are considered with the museums are families. What was the impact of the museum
visit on the family as a whole group or even larger units of analysis, what is the impact of how
classrooms, from schools visiting the museums, or what is the impact of the museum on the
citizens of Tokyo. There are other units that can be considered when we start to conceptualize
impact beyond the unit of the individual and it is important to consider these units of analysis when
we are thinking about measuring impact.

#This is my third and last assumption that we need to be aware of. Measuring impact in the
museum is in reality measuring an interaction, it is an interaction between the museum and other
life experiences that the visitors have. There is, | believe, no such thing as a one-to-one
correspondence between the impact of the museum and subsequent life impact, because there are
other things going on.  There are other interactions going on, there are other things happening that
the visitors are exposed to which causes them to change. So to isolate the pure essence of the
impact of a museum is impossibility. We really need to be aware that, that actually what is going
on is that our museum experience is that we have and visitors have are dynamically changing with
other life experiences. And if we appreciate that, actually we can understand that there is great
importance with partnering with other organizations and other mediums of life experience within
our communities, partnering with schools is an obvious one, many museums do this. But also
partnering with community groups, partnering with the media, partnering with other scientific
organizations and other elements to which visitors are exposed to our scientific messages in
museums are important.

As | have mentioned within my third assumption here, longitudinal assessments are very important
that go long beyond instantaneous measures. We need to capture changes overtime. Sometimes
these changes are big and sometimes very often, | think for the most part the changes are
incremental and small. But they are nonetheless significant. | remember the story of a child
who visited the Ontario Science Centre in Toronto in Canada. This particular child, in this
research study, went to the mathematics gallery and was looking at an exhibit that was trying to
demonstrate probability. And the exhibit consisted of balls which dropped through a matrix of
pins. And as the balls fell, increasingly it developed a normal curve distribution. In this
particular study, the child was interviewed and made no mention whatsoever of this particular
exhibit. However, in a follow-up interview 6 months later the child very excitedly reported that,
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‘Oh, | understand what my teacher is talking about when he talks about probability, because it is
like that exhibit that we saw in the science museum 6 months ago, where the balls were dropping
and it made that nice bell shaped curve.’

If we had measured the impact immediately, following the exhibit experience, we would have said,
ah, no impact, we have failed. But the longitudinal measuring and appreciating that there are
other life experiences going on actually speak to the fact that the exhibit was a success, but not able
to be detected in the immediate post visit sense. So, we need to be able to measure our impact
longitudinally and overtime.

#In conclusion, | want to summarize the three assumptions that | think we need to be critically
aware of when it comes to looking at museums for scientific literacy. And that is that, number
one; we need to develop a wider appreciation of the dimensions of impact. We need to understand
that the impact of museums are not just in the cognitive domain but the impact are emotional, they
are aesthetic, they are social, they are attitudinal, they are cultural, they relate to our identity, and in
some instances they relate to our issues of moralistic issues, depending on the exhibit content.  So,
we need to be aware that there are a wider set of impacts, which are the vehicles, which are the
channels, the foundations upon which increasing scientific literacy is developed. Scientific
literacy is not a destination, it is a journey and the catalytic events that go on during museum
experiences are the vehicles, are the channels which lead us further into increasing levels of
scientific literacy with life experiences.

Secondly, museums, as museums we need to have a deeper appreciation of visitor identity and life
stages as important and highly significant considerations to be realized. Identity is a multifaceted
construct, identity relates to who we are, our values, our life stages, our personal characteristics, the
communities to which we belong, these are important factors to consider as we investigate the
impact of museums for scientific literacy.

Lastly, we need to consider the measurement of scientific literacy from a longitudinal perspective
and that we need to take measures, which go long beyond instantaneous assessments to consider
the interaction of subsequent life experiences that people have after they visit the museum on the
development of scientific literacy.

#Thank you very much. | would encourage you to please visit my faculty web site in which there

are many, many articles, which relate to assessing the impact of museums and indeed informal
learning research. Thank you very much.
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Examining the Impact of Science
Museums for Science Literacy:
A Critical Examination of
Assumptions

International Symposium at National Museum of Nature and
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Learning and SL are Complex and
Diverse Phenomenon

® To become Scientifically
Literate is a higher-order
- - . Evaluati
form of learning outcome — e
. . = .
It is built on the foundation
of other domains of Application
. Understanding
learning: Knowledge

Science is culturally mediated (by people & society)
Scientific Literacy is a Journey (not a destination)
Emotion and Affect should not be excluded in the

development of Scientific Litera

What do we mean by 'scientific literacy'?

m One way of answering the question is to identify the
knowledge and skills to be expected of a scientifically
literate person. Scientifically literate person to be abli

understand the impact of science and technology

resources;

of media reports about

The Impact of Museum Visits —
A Visit to Guanxingtai
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Assumption #1

Cognitive m There are a larger set of the dimensions of impact on
ot visitors derived from museum experiences that
& ppreciatio : : .. i .
V transcend an exclusive focus on the cognitive domains
Social 3 N i . . . .
¢ ; : ! el | These domains are inextricably intet-connected — and
: > / are the basis of becoming Scientifically literate.
Scientific literacy should not be considered to the

exclusion of the societal cultute, context, or other
“non”-cognitive domains of learning (and impact)

Interaction of Location & Age on Feeling/Emotions .4'.‘ EXPO
o & 008 ACHI
Visitors Are Not All the Same! s B
550 — :anhsEJ\—Jm
m Visitor Experience and the impact of museum
experiences are mediated by their Visitor Identity
: EREOMEAL
2 B RDE,
@ 507 BMAEIETS
erests =
e A BT,
Background Knowls
Life stage 450
Culture
Community — T
J Young old
Personal Agendas Age Age 1 F=9.998, df=1, p<.023
Location 1 F=4.278, df=1, p<.042

Location * Age : F=9.991, df=1, p<.042
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Interaction of Location & Age on Clarity | MV 7% EXPO
.

L JAPAN
4.254 —— Kansai-Jin
——— Aichi-Jin
4.00- ZHHEDELED
B85 (Clarity /
@ MV)IZIE. Finé
g e ERARICHET
3.504
3.254

T T
oung old

Age Location * Age: F=8.778, df=1, p<.004

Measuring Impact

m The impact of museum experiences (or any life
experience) continually construct and re-construct,
and that learning/SL atising from a museum
experience changes longitudinally with other life
experiences.

= Instantancous measures tell only part of the story;

m Other units of Analysis

u Groups

m Communities

Conclusion

® As Museum attempt to understand the impact of the
exhibitions and programs for Scientific Literacy:
® 2) A wider appreciation of the dimensions of impact on
visitors need to be considered
b) A deeper appreciation of visitor identi
importz ohly significant considerations need to be
realised

¢) The importance of longitudinal assessments of museum

t to better understand the interaction of museum
experience and other life experience must be appreciated.

Assumption #2

m Visitors are not all the same!

m Visitor identity (and life-stage) shapes the
attention, meaning made, and ultimately the
impact of a2 museum experience.

Museums need to consider a wider set of
identity factors in the development of
exhibitions and programs that promote
Scientific Literacy.

Assumption #3

The impact of the museum is in reality an
interaction of the museum experiences AND
other subsequent life experiences
Longitudinal assessments of museum impact
that go long beyond instantaneous post-visit
measures are vital

m Thus, we need measure which captute changes —
big and small - over time.

CRBHYMNESITEVEL

http://m1.cust.educ.ubc.ca/newsite/faculty/david_anderson.php
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The Science and Nature Program
: A model of Early Childhood Science for Children, Parents and Teachers
Jean Rosenfeld (American Museum of Natural History, USA)

Good afternoon everybody. Thank you so much. | am very happy to be here today. | come all
the way from New York City, from the American Museum of Natural History and this is my first
time in Japan and | am very happy to be here. Dr Ogawa, thank you very much for inviting me.
My name is Jean Rosenfeld, and | know today we are talking about science literacy. | work at a
program called The Science and Nature Program for Young Children. And, of course, this is the
facade of the museum and you can see the New York City cab driver there.

#So, let me tell you a little bit about our program. We work with children aged 2 years old to 5th
grade, or 11 years of age, and our goal of our program is to create a program of early science
education with those children ages — children in mind and their families and their teachers to foster
a respect of nature and a sense of belonging, but we do this in a museum setting.

#One of the things everybody says, well, who comes to your program, how does this work? We
have a number of different ways this happens. One way is that we have weekly classes for
families; we feel it is very important for the young child to come with an adult in their life, not just
the child alone, | think Dr Ogawa mentioned that it is not just the children but it has to also be the
adults.  So, what we have done is we have combined the two.

We also have partnerships with community-based organizations.  When | talk about
community-based organizations, | am talking about daycare centers, Head Start programs,
sometimes we work with shelters and of course our public schools in Manhattan, we work quite
closely with.

I am not sure if you are familiar with what a Head Start is? Head Start are programs for children
who are usually 3 and 4 years of age. Usually, the families are not of very high economic means
and | think that Head Start gives a child just an extra boost, socialization, nutritionally. We have
two different kinds of partners, we have something we refer to as distance partners and those are
organizations that are a little bit further away from the museum and we have neighborhood partners
and those partners are very, very close to the museum. So, they are able to get here very quickly.

#So, what do we do? Why are we here? What is the rationale and our thinking? Well, we feel
it is very, very important to bring children in at a very young age. This is a little boy who started
in the program; he just graduated 2 years ago. At this time the picture was taken he was, | think, 3
years of age. So we begin very early.
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#We also think it is very important, as | mentioned before, to not just have the children come alone
but to have the very important people in their lives such as their parents, grandparents, aunts and
uncles come and take the classes with the children. One of the reasons we do this is because |
know that in America a lot of times is you will send your child off to school, they will come home
at the end of the day and you will say, how was school, what did you do today. And you do not
get usually a very good answer. Sometimes your child wile say, ‘It was fine, no big deal, we did a
little of this, we did a little of that.” When the adult attends the program with the child, that
knowledge and the sharing continues outside the museum. So, it is brought home and then that
learning can continue.

#We feel it is very important to establish a group of families and learners who meet weekly and
year after year. We do not take people in our program just for one year. We want them to start
very early and to continue on.

In fact, the picture that you see here is a mother, who has just had her fourth child in the program.
So, she is very familiar with the way our program works and she is very comfortable.

#Of course, one of our very, very big goals is to make the museum accessible for everyone. We
feel that a lot of people come and appreciate the museum but there are a lot of people who are a
little bit intimidated by the museum. They are not sure how to get through. They are not sure
how to pay. | know that when | visited a few museums yesterday, because | did not have the
language | was very intimidated, |1 was nervous, | was not sure how to handle myself. This goes
even a little bit beyond because a lot of our families do not have a formal education and so they are
really not sure how to do it.  So, we try to bring everybody in and to give them that opportunity.

#So, the way our program works is we have children, as | said aged 2 to 11, and we do many
different things. One very big aspect of our program is for the child to feel a level of comfort.
And we really like them to — if they want to and usually they do — look very closely at live animals.
And this happens in a very natural way at the Science and Nature Program. We do not have to
make a big deal about it. Everything is very low to the ground; it is very accessible for the
children. And I think as you can see especially in that picture, these children are very comfortable.
There is — they are doing this, you can really watch their body language, they are very happy, they
are not afraid.

#Another very important part of our program is that we have group meetings and the children and
their parents will come to the meeting area, it is usually a special part in our classroom and there is
always a lead teacher. And the lead teacher has a goal in mind; he or she knows what the
discussion of the day will be. But the teacher does not teach all the time, the teacher does not
stand there lecturing. What happens that she will open up a conversation and she will ask a
question and a lot of the teaching actually comes from the children themselves.

It is not uncommon for somebody at the Science and Nature Program to say, what do you think
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about the planet earth, what do you know about planet earth. And we listen to what they have to
say. Usually that is how our lessons are planned. We have vocabulary that we need to get across
in a certain period of time and we guide it, but we really allow the children to help us.

I think this is one of our favorite parts in the museum, we are very lucky to have these two
beautiful classrooms but we are also very lucky to have the museum itself. And so we call this
part taking a safari or an expedition in the museum. That is really our classroom. So, we either
visit special exhibits or we visit temporary exhibits or just exhibits that are always there. This is
what helps the children make another connection.

So, | will do a group meeting or another teacher will do a group meeting. We will talk about a
specific topic, and in this case one class went to the dinosaurs in Mongolia exhibit, we talked about
what the new discoveries were about dinosaurs and how we learned that some of the dinosaurs had
feathers and what did that mean for the young children and they kept wondering, well, how could it
have feathers, does that mean it is — could it be a bird and they started making these connections
and then we actually went to visit the hall.

#Then the other group of 4 year olds, and both these pictures by the way are our neighboring
partners, so they are the groups of children that come once a week, we went to the hall of planet
earth and we talked a little bit about, what is planet earth, what is it made of. And a lot of children
know that earth revolves but that is a very hard concept. So, what you see at this picture on the
end is children trying to move the earth which was a very successful thing for them to do.

#We also have science related art activities. We feel that this is another way to elaborate what is
happening in the classroom and there are a few very cute little pictures here. There is a little girl.
She is 4-1/2 years old. She comes from Goddard Riverside Daycare, which is our neighboring
partner. And this child and her teacher did a study on birds. And she decided to pick penguins.
So the program activity was learning about what kind of a bird is a penguin, we learned that not all
birds fly, that this special bird has a special adaptation and it swims. She also learned that the
male penguins take care of the babies and we came back to the classroom and she designed a
rookery, a habitat, based on the things that she learned while she was out on safari and at our
classroom meeting.

The children often do sketches out in the hall. 1 do not know if you can see but this child is
wearing a little safari vest. When the children go outside, we usually ask them to wear their vests.
Sometimes they carry a special tool and in this case the tool was a clipboard and a pencil. She
sketched a millipede, a giant tropical millipede that she saw on the Dzanga-Sangha rainforest,
which is one of our exhibits. This is a very interesting picture because you can tell, the child has
made the connections that the millipede has legs on both sides of its body and antennas, but in a
very age appropriate way she gave it a face which is, you know, another nice thing about young
children, they bring it back to where the things that they know.

Then this group of children on the end were doing a butterfly study and they learned about
proboscis and so they came back and they made flowers and they are sipping their nectar though
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the proboscis.

Sometimes it is not art; sometimes it is more of a hands-on project. This was a group of teachers
and their children from the Head Start Centre. We went out into Central Park and we collected
leaf litter one day and we brought the leaf litter back and the children went carefully through the
leaf litter and found all different kinds of insects and usually they categorized them or classified
them and they did tallies. So it makes everything we do just another connection a little bit more
meaningful.

#We also think it is very important to bring in more behind the scenes. So, we bring in special
scientists and maybe students that are going to get their Ph.D.’s. We think this is also something
that children really enjoy as well as the scientists in the museum. The first picture is a lady who is
actually getting her Ph.D. in etymology and her specific study was this one kind of bee. She came
with the third and fourth graders and did bee pinning. And | do not know about anybody here, but
I certainly, at the age that | had never had that opportunity and here are third and fourth graders
doing it. So, I think it is a very important thing.

We had another guest scientist come, | do not know Dr Ogawa if you have met Dr. Sorkin when he
was here, when you came to the museum, but he does a wonderful study on arachnids and it is very
funny because the young children are very interested and the adults are not so sure, a little more
stand back and a little bit more nervous which is because they did not come to the Science and
Nature Program.

#So, how does this work? Well, we have families that come. This is actually a very good
picture talking about the different generations. These are grandparents and a father working with
their children and you can see this is a very high level of engagement. This picture was because
of the gold exhibit that we had at the museum a few years ago. This child is actually panning for
gold. And there is a study here; this is just back to the idea of close observation of living things.
But you can see their faces and they are really very comfortable and they are very engaged and the
nice thing about it is that they are all doing it together. Again, our goal is to keep families in the
program. We feel that that is the way to really continue the relationship and we find that it is most
successful.

#So here is a little thing we did a few years ago. We found that a lot of New York City parents
work and would not be able to attend the program. So, we decided to try to have a class with
caregivers and babysitters. That is actually how we started the program with such very young
children. This child is just 2 years old and look what she is doing. A lot of people feel, Oh no,
do not let her touch the microscope, it might break, but she is being very respectful, she knows.
We do not feel like there is any harm in trying to let children be exposed to things like this. And
we also work with the caregiver. A lot of times we find that in New York City the caregivers
mean very well but they do not really know how to use the museum. It is not — it is very often
you will find a babysitter just walking, not looking at the child, no communication, but we actually
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train the babysitters and the caregivers how to actually use the museum. And they love it.

#So | mentioned before, we have partnerships. These are our partners that come once a week.
We call them neighboring partners, Head Starts and daycare centers. They usually come with
their family member, sometimes they just come with their teachers depending on the organization.
When they do come, we feel it is very important to teach the teachers as well, so we have a large
component of professional development and teacher training.

#We feel that this is a very good way to continue the learning back at the school. It is going back
to that idea of making the museum accessible for all. A lot of the teachers in the daycare centers,
we had found out, had never even been to a museum. And that was a pretty amazing thing for us
to learn. So by giving them sort of the support and being open and encouraging them, this is
something that after they are done with their classes, we find that they come back to the museum.

#Also the teachers do not only come to the museum, we go to their classrooms too. We find that
that helps more with the mutual respect, it is not just them coming to us but it is us going to them.

#The neighboring sessions, as | said, come once a week, usually for 2.5 hours and during that we
do the activities, it is the class meeting, it is the safari, it is the free exploration. This is a teacher
who has been at the Head Start program for many years. She is a seasoned teacher. She has
worked with us very closely. This is one of our most successful partnerships. This is a
partnership that has happened from the very beginning, 10 years ago. And you can see, everyone
is very happy or very engaged.

One of the other things that happens with this group of children is that our director, Jane Kloecker,
who unfortunately could not be here today, offers these children an opportunity to come back free
of charge. And so there is this possibility that if the child is interested, they can stand our
program until fifth grade. | will show you a picture in a few minutes, but we did just have our
first graduating class and a lot of the children were here from the very beginning.

#Our distance partners are a little bit different. They are usually a little bit further away from the
museum. Again daycares, Head Starts, some shelters, usually they come seasonally. So they
either come three times a year or four times a year and every time they come, right before they
come, they get a very in-depth teacher training. We bring them to the museum all day. We
figure out what they want to work with, with their children. We find fun, good, solid ways to help
them understand the topics so that they can help with their children and then take it back to the
classroom. And again, a lot of these teachers have never been to the museum before.

#So how do we know we are doing a good job? How do we get feedback from everybody? Well,

one way is, as | mentioned; we do the science related art projects and this is a group of children
who have studied “Woods in Winter,” it is the kindergarten curriculum, so 5 and 6 years olds do this.
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And for a whole semester, which is usually 7 or 8 classes they study different aspects of what
happens to the woods during the winter, what happens to the trees, what happens to different
animals, they learn about hibernation, insulation and then at the very end they create a diorama
very similar to the dioramas that we have in our own classroom or in our own museum. And then
we listen to what they have to tell us about it. They present and usually they do a wonderful job.
So that is one kind of feedback and then there is other kind of feedback we do, | guess, surveys or
evaluations but asking the children not so much — we do ask the adults, but in this case we ask the
children. And we asked this one child who ended up graduating, *‘What was one of your favorite
memories? What was one of your favorites exhibits?” And he actually wrote about — it is a very
famous diorama in the Hall of Reptiles with the comodo dragon was eating something. And he
realized that it was not the animal being mean, that this was the animal’s job in nature. And he
started making the connections about food chains and sort of the web of life. This is great. 1 like
this a lot.

#Another thing we do and we figure out what we are doing and how we are doing it is we just look
at the children. | mean these are three different pictures. Pure delight in holding a corn snake,
happy, very comfortable, close observation, again they are having a small conversation, these five
children, but then maybe not so happy. This little boy is holding his finger there getting ready to
do a squid dissection and they do not know what to think about that, they are not quite sure.

#So we watch and then we ask our parents how we are doing. We get feedback from them.
Every semester we do surveys for our parents and we ask them to tell us what is important to you,
tell us what is important to your child. What aspects of the program do you like the most, what
aspects do you not like. And for our families that do not speak English we have teachers that this
is, | think, a grandparent who came and this is one of our teachers who is reading the survey and
explaining the survey to the adult who does not speak English.

#I hope you understand this. First of all, | should tell you that because we are an enrichment
program in the museum, we do not have to follow the National Standards, we want to follow the
National Standards. There are no rules that say you must do this or you must do this. But we
feel that it is an important thing to do, especially because we do teacher training to be able to give
the teachers their guidelines. So what happens is when we teach in the program, we will teach
about the characteristic of an insect, what is an insect that has 6 legs and 3 body parts. You know
animals that have meat. We talk about carnivores and so forth. But these are things that you can
teach, I do not know if you are familiar with the term ‘dummy it down,” we use the real vocabulary.
It does not matter to us if the child does not understand it right away, eventually they will. What
happens here through this and this, this happens. It is very hard to have a class on respect for
nature. It is very hard to talk about observing. Those things happen because we do these and
these. So, it is almost like a big umbrella.
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#One of the things that come back from the surveys and the parents’ observation is we hear little
anecdotes and the anecdotes are always a very good thing for us to look at and read because we can
really see that the children has made a connection. | think, David, you mentioned sometimes that
it is not always about what they see at the moment, it is what happens afterwards. And a lot of
times we can be in a class and have a child look at us and be talking to us.

Or sometimes the child will not say a word and we are not really sure if the child is understanding
it. But they will go home and 3 weeks later they will say something like, | saw an owl in the
subway and he realized that this would be a good place for owls. Now, it is not exactly, you know,
you cannot really find owls in a subway. But he was starting to think about food chains and he
was making those connections. Again, this awareness, this little girl wants to go into the fish
store so she can actually look at crabs and lobsters. So she is starting to think, let me think about
this, let me go back and let me learn more.

Then, of course, the standard respect for living things. A lot of the times children do not want
their parents to kill a cockroach or a spider that they find in their home because it is supposed to be
there, it got there because it was supposed to be there. You know, finding a dead insect, wanting
to take it home and try to make it come back, these are all things that children start again making
those connections and having an appreciation and a respect and those are not things that we teach,
those are things that happen naturally.

#1 love this because it talks about the language of science and communicating. | am not going to
go through all of them but there is one in particular that I think is very important. The second one
with a little girl Briana and her grandmother are coming home from school and it is a good thing
that they are having a conversation. Briana asks her grandmother how to you say ‘mammal’ in
Spanish?  And because the grandmother was not a native Spanish speaker, she used an improper
word. She referred to it as a “‘mamalito.” And the little girl, who is only 5 or 6 years old, said,
‘No grandma, it is mamifero.’

So, this shows a comfort and hopefully not a disrespect but trying to tell an adult who does not
have the right terminology and the child is actually telling the grandmother. Again, making the
connection that the grandmother says, he is a carnivore, and then he says, well, that is because | am
not a carnivore, | do not eat vegetables, again making that connection.

#So | did want to say and | apologize if | did not, we are 10 years old, we are starting our 11th year.
You can see that when we first started we were a very small group and now especially here we have
really grown. This was our very first year of graduating class of 5th graders which | will talk
about a little bit more in a minute.

#We started out in 1998, with 4 and 5 years olds. That is actually our very first class. And | will

point out that is Jane, the Director who is still there, and this is Jennifer, who was just finishing up
her Ph.D. and she is actually still in the program teaching.
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#2008-2009, we ended up serving over 300 families in our core program and then because of our
community outreach we were serving over 800 families. So, we really have grown a lot.

#Of course, this was our very first year of our graduating class of 5th graders. This is a very
important part for us at the museum because now the museum has an opportunity to have children
as young as 2 years of age to middle school. We have a High School Internship Program and a
High After School Program.

#Then if not so much the families at that point, but if the children want to continue and there is a
real interest, there is a possibility to continue in high school, college, undergraduate and then, of
course, the new, Gilder Graduate School. So now, we really are lifelong learning in a sense.

#Anyway, we end at a nighttime scene in the Rose Centre. | think that isit. Thank you.
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Science Literacy for
Sustainable Society
in the 21st Century

Kazuo KITAHARA
International Christian University
“Science Literacy for All Japanese” Project

Self Introduction

« Theoretical Physics, Once a member of IUPAP Commission
(1997-2003) and president of JPS (2002-2003)

« “Science Literacy” to be shared by all adult Japanese for a
sustainable democratic society

« “Outcome of higher education” : Generic skill of university
graduates

« “Physics Olympiads” giving challenging experience
opportunities to middle school students

« “ESD ( Education for sustainable development)” : common
module of primary and secondary education of Japanese and
African children

Modern Times

« Energy, resource and global warning

« Traffic and communication, giving rise to
immediate influence on all the world

e Complex and human-caused problems

« We need science literacy and science
communication so that all can collaborate
for solving world-wide problems

Tendency of competence
in learning in Japan

¢ In 1950’s, integrated study of science: technology and
health as “Life study”.

« In 1960’s, modernization of science: separation of physics,
chemistry, biology and geology in the frame of academic
disciplines. This gave rise to science-phobism among
students

« PISA 2006 led to awareness of importance of science
literacy: enquiry-based, outcome-based and close relation
to life, technology etc.

< Importance of bridging everyday experience and class
study

“Science for all Japanese”Project
2005-2008

« 150 scientists, educators, media, officers are involved.

« Science Literacy for sustainable democratic society

« Basic knowledge, skill and concepts for collaboration of all
people, specialists and non-specialsists.

« Seven doors for science literacy: mathematical science,
material science, biological science, informatics,
earth/space/environmental sciences, human/social sciences,
technology

* Traditional knowledge also for sustainability

 “Integrated science literacy”

Implementation

Sci

efice Council of Japan
~_

Creation of active integrated
and cooperative knowledge

Nagoya

Bouth Africa

Hakodate

International collaboration

Science for all Project
Mitaka

Practice of Science

p Science communication
Literacy in schools

in society

Ygkohama Scielicg High school
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Human, social sciences and arts

 For implementation of science literacy,
aspects of society related to human, social
sciences and arts should be considered.

« For sustainability, integration of human,
social and natural sciences and arts is
necessary.
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Integrated science literacy

We just launched th project “Integrated
science literacy for sustainability of earth
and mankind”, which includes history,
psychology, politics, musicology,
economics and so on.

Physics Olympiad

« International competition of high school students in physics

« Japan has participated since 2006.

« In 2008, in Vietnam, a complicated problem about traditional machine
for grinding rice. It required strategy for solution. First rough
approximation and then precise analysis. They required submission of
writing paper. It is important to write research note as public records.

« Tendency of Japanese students: They think that there is a single and
unique solution in every problem. There may be a problem which has
no solution.  They think that a research note is private not public.

« Science literacy or competency may include strategy for solution,
manner for communication.

58

Real science competency

Interest in science or in reality: very basic interest and
inquiry of human being.

Strategy for solution

« Communication for sharing problems with others

Not just for contestants of Olympiad but for all human beings
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	講演１
	Examining the Impact of Science Museums for Science Literacy
	- A Critical Examination of Assumptions
	#Thank you very much.  I would encourage you to please visit my faculty web site in which there are many, many articles, which relate to assessing the impact of museums and indeed informal learning research.  Thank you very much.
	（永山）　どうもありがとうございました。万国博覧会と博物館の間で、ロングタームのインパクトで、同じようなところと違うようなところがありましたら、端的に確認していただけると思いますので、お願いします。
	講演２
	The Science and Nature Program
	: A model of Early Childhood Science for Children, Parents and Teachers
	#Anyway, we end at a nighttime scene in the Rose Centre.  I think that is it.  Thank you.
	プログラム事例紹介１
	「概念の深まり」をモチーフにした世代別プログラム体系の試み



