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education. This study and project i1s providing new and important insights concerning how to develop a
more science literate society in Japan, and also potentially in other partnering countries,

2) Key milestones achieved to date

To date the project has already achieved a significant number of its intended goals, including:

a) The development, testing and implementation of the PCALI system and associated infrastructure for
adoption by partner museums;

b) The development of analytical tools employed to understand and measure the changes in individual
and collective Science Literacy;

¢) The development of a diverse collaborative of museum partners that have embraced the goals of the
project and the PCALI system within their museum institutions, This diversity includes an impressive
multiplicity of museum types, including, science centres, zoos, agquariums, peace muscums, social
history museums, natural history museums, nature museums, university musewms and art galleries,
Furthermore, this diversity is also expressed by geographic region across Japan including, Kanto,
Tohoku, Kansai, Kyushu, and Hokkaido — both in high urbanized metropolitan areas and smaller town
distrigts. OFf further significance it is the adoption of PCALI beyond the borders of Japan, with the
inclusion of Asia Pacific partners like Taman Pinta Science Park in Indonesia. This speaks loudly to
the future potential of PCALI beyond a Japanese-only context, and the exciting potential for data
collection and emergent understandings of how museums influence communities’ Science Literacy
internationally;

d) The development and facilitation of numerous educational programs with partner museums; and

¢) On-going data collection concerning the impact of numerous educational programs of partner museum
institutions,
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h) New understandings about how to develop regional and national partnerships among the museum
communities in Japan; and

i} New understandings of the professional growth of curators through their engagement and active
participation in the project.

There are anticipated outcomes for museum partners which have not been as yet realized, but will very
likely be seen in the future, including:

j} Establishment of museum utilization models by topics, generations and museums types;
k) Improvement and enhancement of the 45 framework to foster science literacy framework; and
1} Further enhancement and prometion of museum wtilization by the general public,

And, for the users’, it is anticipated thai:

m) The capacity for the system to generate recommended learning pathways for users” future learning
pathways.

4) Critique of the theoretical model and threats to future success

Three key issues arose throughout my discussion with the project team concerning the theoretical model
of science literacy change and important issues which may help extend the future success and expansion
of the program.

a) Design of Museum Programs to Link to Visitors Intrinsic Motivations. To what extent do the
educational museum programmes have themes which link to audience’s intrinsic motivation? This is a
critical issue for museum pariners to consider, since inciting intrinsic motivation and interest in
museum program lopics is a critical first step toward active participation and the later potential for
changes in Science Literacy. Ideally, museum programming topics should be related or contextualized
to issues in the local community. For example, Fukushima University's Science Platform’s program on
radiation, and Natural History Museum and Institute, Chiba’s program on bird influenza, are good
examples of programs designed with social relevance likely to hold high levels of intrinsic motivation
for audiences. In addition, it is important for museum partners to consider topics which should be
suitable for the literacy level of the local community.

b) The Terminology of "Science Literacy™ as a Barvier that may Limit Access. The term “seience
literacy™, can be a barrier to some people and also some kinds of museums, and may prevent or limit
access and participation in museum programs designed to positively influence Science Literacy. This
may be the case of humanitics-based muscums like art galleries, social history, or peace museums, and
also for their visiting audience who do not readily conceptualize or think about science literacy as
being connected with arts or humanities-based topics, exhibitions or programs. It may be of value to
consider new terminology with more expansive concepts (e.g. cultural literacy), or, a new definition of
the word “science literacy™ should be made with an expansive concept. The issue of use of
terminology that does not exclude or limit access also extends to the nomenclature used in the 4=3
framework to foster science literacy. Are there terms used across the framework that could be barriers
to some museums and audiences the museums serve? An inspection and re-visitation of the
terminology used in the framework may lead to increased participant access and greater capacity to
attract humanities-based museums to participate in the PCAL1 program, Conceptual renovation may be
warranted, for example, using the term “cultural literacy™ may cater to a wider demographic, and
increased acceptance and access among new museum pariners outside the science field, and the
demographics they serve.

Evalirion for JSPS Grani-in-aid research project — D David Anderson, University of Brittsh Columbia — December 3, 2014 3
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c) The Dynamic of both Audience and Program o Effect Science Literacy Changes. The effectiveness of a
museum program to change participants’ science literacy is a function of both the quality of the
program, but also importantly the nature of the participating audience capacity to change. The
programs’ epistemological framework holds assumptions about change in community science literacy
results with participation in quality museum programing. However, it is important to realize that not
everyone whose citizens have equal capacity to change their levels of science literacy, and that the
extent of capacity to change is dependent on audience type. For example, science museum programs
very often attract audiences who have an interest in science, and such people may arguably have
higher levels of science literacy than those who do not have a strong interest in science. Accordingly,
audiences with higher levels of science literacy have less capacity for improvement in the learning and
science literacy compared with those who have low levels. Thus, Iargeting museum programs to
community audiences with lower levels of science literacy (across the life span) hold the promise of
the greater capacity to make changes in overall levels of community science literacies. Furthermore,
we must appreciate the impact on science literacy changes are a function not only of the quality of the
museum program itself, but also the target audience to which the program is marketed.

5) Issues future sustainability of the project

The program holds great potential for growth in partner museums and capacity to influence communities’
levels of science literacy. Key to the future success of the program is the capacity to sustain existing
museum partners, and attract new partners to the program. Questions concerning the overall sustainability
of the project are important to address. How can the project be maintained and become self-sustaining?
How can the project be tailored uniquely to different regions and museum types each with different
audiences, needs and issues? What are the threats to the sustainability of the framework in the future?

6) Future significant research questions emergent from this study.
There are significant and important research questions that have emerged at this mid-point of the study.
During the course of the meeting with project team members, several significant and interesting future

research issues arose. The tables below (Page 5) suggest several case studies that are worthy of
investigation in response to future issues of project sustainability.
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Finally, I wish to acknowledge and praise the considerable professionalism of the research team. It is my
view that the funding supplied to this grant-in-aid project has been, and continues to be, a very sound
investment in the museums of Japan and the science literacy of Japan’s citizens.

If you have further questions please do not hesitate to contact me by email on david.anderson@ubc.ca

Yours sincerely,

I (A -

Dir, David Anderson
Frofessar of Museum Education
Department af Curviculum and Pedagogy

Evaluation for JSPS Grant-in-aid research project = D David Anderson, University of British Colwmbia - December Eie (T F ] 4

Suggested case study (1): Educational Program Success

®  Which of the partner museums’ educational programmes are doing well?

®  What are the characteristies of the themes they chose that cause them to be successful?

®  What lessons can we take and supply to the other museums’ programmes?

®  Which museum partners are the most successful in running the programmes and changing
participants’ science literacy for target audiences across the lifespan (e.g.) senior citizens? What are
the keys to their success?

®  Which museums struggle? Why?

® How can we improve for the new coming partners?
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Suggested case study (2): Sustainability of the Project

(2-1) With the 4=3 framewaork, apply the most suitable programme into each cell. Make a general map.

®  Which generational groups across the lifespan are making the most progress in changes in their
scientific literacies? What might explain any observed differences?

®  Does every programme have o enhance the participants’ science literacy? In another words, do all
participants” have to enhance the science literacy equally? Maybe it is appropriate that different
generations can have different Science Literacy goals?

{2-2) Within the partner institutions,

&  Who are the most successful using the 4x5 framework? Why?

® Who are certain museum partners that are not successful using the 4=35 framework? Why? What are
the thresholds for success?

®  What have they felt as threshold (') since they joined this project?

®  What aspects of the project are tiring, time consuming and confusing, and might prevent future
museums to join this project?

®  What are the strategies to maintain the whole system for the time after this grant finishes?

® Does the research team teach the other partner museums about the ways to run meaningful
educational programmes to the extent that they can apply to grani-in-aid in the future?

® ("') Here in this note, we mean “threshold” as the physical (and psychological) barrier. For example,
they might feel “The tasks are troublesome” or “The word “science literacy” is not something 1 (/the
museum where 1 work at) feel comfortable with.” or “The goals on the 4=5 framework are not
suitable for the programmes we run at our muscum”

Suggested case study (3): Thresholds

®  How can we reduce the threshold (/barrier) for the people to come to museums?
®  How can we reduce the threshold (/barrier) for the museum curators who join this research project?

Suggested case study (4): Changes

With all the participants who left the data which allows us to trace the change they had after joining the

programmes,

®  How many have changed a lot? Why? Who are they?

® How many have not changed very much? Why? Who are they?

®  Who were the participants? { Were they all science-geeks, or other more diverse kinds of
demographics?)

Evalwation for JSPS Gran-in-ald research project — De David Anderson, University of British Columbia — December 3, 2014 5

- 409 -



FAENFTE (S) MOEBRAERTI T DGR A ESE T & A T L OREE 3— (4)

SNEREEANE 1 HAGEER
University of British Columbia ®# & ##%d% Dr. David Anderson (Z /50 aTAll 2 {(#E L
7zo Anderson 23R L72ANRHIE 1 DR AZLITICE LD D,

FHBEIZLL T O 6 SOEB 2T B s,

1.

2
3
4.
5
6

TR A P

BEAK L 72 A

BF 7 0D 2

HERE T L~OHCH], RRDO R~
KF7av =7 FOFHEATREMN A E 2 5 L TOMRE
Z OBFZEDMRFLE THAE LIt~ & i geai e

WD E 4
FEFELEVOBREZGALEEME T 0 7T 2@ L CAL O ) 77 2 —D21L
Z BRANCEEA T 2 IRREToONTT —FZ _X— 1%, L R,

BERR L7 A

LINDmEED ThEx 72 BREZ R LT,

a)PCALL v A7 ADOBFE, 317, —MARMH, BOEICLD2 AT AZA,
bENSCER DR Y 7 F > — &5 T 5 72O D HrY — LV OBFE,

o) 7188 & DI OREEE,

DA L OFE T v 7T KB% - i LK.

M NEEDFE T 1 7T AZEOEEOT — 2 IUE,

3. MO

B IEEIC b PCALL 22— — (T b EEER R EN S H D - T2,

LIF, W D8RR~ 5%,
a) FIHFEORFY T 7 = BRI DBENRE > T,
b) i ROEMEECHMEE - 7 v 7T A ORIANED T — # FH,

BT, PCALL = —H — il ~DiZ 2,

) TE R TH

d) HEEEIRER 2 fth O o — 3 — O AETR B L 3
e) FUDFERD AL

- 410 -



FAENFTE (S) MOEBRAERTI T DGR A ESE T & A T L OREE 3— (4)

BT, BFEBRAE SN Tl ST TV 7R o T2 528,

) BODEDOT O ST AN —FT AT ADTA T AN DR TED L HIZERKIIC
HEL D00, WMIENRLVER#ETLIE I T/ Te,

g AIa=T A —ORFEIV T T —E@mbLHOIZ, BRRFR - ASCRERENE
BB LAHBN ED LI ICZDX Y v T HWOLHED, £D ) UNY,

h) R 2 X 2 =7 ¢ [ OB RGeS IZ KT 2 8772 7o B,

) ARyl MIEBIIZSINT 5 Z LICL > THEEENRET 2,

LIF, WREBRARL A T HI SN TWE S H 5 £ TIZ S 5 4 LI 0 5 523,
D e e, FMFEOMNRIL, MWD L ORI T T L 2L,
k) B 7 T —HBEO O OPA (4 X 50DFK) DU,

D — i RIC & 2 I EERH o,

4. HERET A~OHLH, ARRORII~D#,
a) REEHIRIFFONCEN ST B T a 75 2T A %,
b) FIH#E S PCALL ~D7 7 ¥ A& T 530 7— L R 5 EHMMFERZY 7 52—
ZRETNE,
o BFY T Il BEERITIRENT, ZMEEFICERT b0 L, Trr T
AMIERTZ2HOMRHLDT, ZhrkEbAEKRITRE,

5. AK7my=7 bOFfAREMEEE 2D L TORE
CRBNE DD > TR OFEELBEZTOFERLTT,)
BEAF O NE & ORREZ £ Sk 2 D0y, LD X S ITHT e I 2 T R & )
B, SBROMRHOGE, AL LIV AT A&2EY B 21238 5 Tl kv, #ilk D
&, BERET L, AT oMAMELH L TET 21T,

6. ZOWFEDIERE TIHAE LT~ & O EiE
AKZnY =2 FOPRETRAELILEMT, A7 vY =7 b ORRORHRIGEN 2% 2
5 ET, BMETOMER DD LELLND bDERT LD, WHOKRESBH,

1 %8777 A
o FHTu T AEMNEICIER W IEIZE 2 2 2 CEIEN CWESRE T u /S
B ZIZIZED XD RSN H D D)2

- 411 -



FAENFTE (S) MOEBRAERTI T DGR A ESE T & A T L OREE 3— (4)

o KT LIZ, LOERIVAEDLRFA) T IV —DERELLOTZ LI LT
WO ?ENTNEIOBBIIMTHD LEBELLNDN?

E2 . Fuv = hOFHEATHEN

® AX5DORIIONT:
EOMRBELIBFEV T IV —Z BT HOLENDLLON?2H/MRIT LI ERD
BEV T I —a =R > TLODOTERNN?

® Il OVT :
4X5DEERLIESFHALTODDIXEDEEN? ZDWITEDEN?2 TNETND
BRI 2 SRR FE DERIC E 5 C, EREL 7205 TV D b DI T H 2 Bhpk & o #I 23
KT LIRS, Z OB Z ik S8 2 B C ORI 2

P22 3 . [EhE
o RN EMEE~K D L TOREEE L ()2
@ A7 MIZEEBNSMNT D ETOREEL 1Z{iH>?

R4 . B
® PCALi OFIf#E (OW, BHRERT —XDHDHH) O T,
I NCEAED ST 2 Z TR 2 0 HIXHE» 2 WIS LR R b e o7z
ANZIE2BMEBE DX A T2 RERTEL 25D 0L, o LD X5 g
(BHRR - B9 IR EME)

- 412 -



FAEOETE (S) FOPEERMILE T 2 kAU A AEJE R E & AT L OREEL 3— (4)
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Dr Viv Golding

Director of Learning and Visitor Studies

Senior Lecturer in Communication & Education
School of Museum Studies

University of Leicester

19 University Road

Leicester

LE1 7RF UK

Tel +44 (0)1162523975

Fax +44 (0)1162523960

Email vmg4@le.ac.uk

Website http://www.le.ac.uk/museumstudies

Principle Investigator Dr Yoshikazu Ogawa

JSPS KAKENHI Grant Number 24220013

Grant-in-Aid for Scientific Research (S)

Title: A Base Study on Development of an Interactive Life-Long Learning System between
Public and Museums in a Knowledge-Circulating Society

31.01.2015

Re: Evaluation for JSPS Grant-in-Aid research project

To Whom it May Concern

| write this brief commentary in my capacity as an independent external evaluator of the
JSPS Grant-in-Aid research project entitted Communication between the Public and
Museums — Development of a lifelong learning system to foster science literacy. Dr
Yoshikazu Ogawa, Head of the Education Division, National Museum of Nature and Science,
Tokyo, Japan, the Principle Investigator, supplied me with the project details and together
with two key members of the project team, Motoko Shonaka-Harada and Mika Matsuo,
engaged me in extensive face-to-face discussion of the project’s key aims during my JSPS
Bridge award (07.12.2014-18.01.2015). Ideas gathered at two meetings with project
participants at Kyushu University Museum and a meeting with Ueno Museum Educators
also underpin this report.

In addition | have drawn on Dr David Anderson’s excellent Evaluation Report (03.12.2014),
which reviewed the original framing of the project and the outcomes at the midpoint of the
grant as well as the implementation for the future of the research study. Anderson’s report
considered the successful features of the project to date and issues impacting on the years
remaining, with regards six themes: 1) The originality of the research, 2) key milestones
achieved to date, 3) impact of the research, 4) critique of the theoretical model, and threats
to future success 5) issues regarding future sustainability of the project, and 6) future
significant research questions emergent from this study. My recent observations concur with
Anderson’s and his detailed report should be consulted in conjunction with mine.

| focus on what | see as the key successes of the project to date and the remaining years of
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the project. The themes that frame this report are: 1) The originality and impact of the
research, 2) critique of the theoretical model, and threats to future success 3) future
significant research questions emergent from this study.

1) Originality and impact

The originality of the research is outstanding and the ambitious global scope of the concept
and fieldwork is staggering. In short the project aims to construct a systematic database that
will document how museum programming might increase the science literacy and learning
of citizens throughout their lives. In lesser hands than those of Ogawa and his team the
project would be daunting. | wholeheartedly concur with Anderson’s comments in his report
that the research is unique in the field of museum studies, visitor studies and science
education, not just in Japan but also throughout the globe.

Just three years into the research the project has been impactful and resulted in a number of
key outputs. To date the successful establishment and operation of PCali (Passport of
Communication and Action for Literacy) amongst the project participants is notable. | was
most impressed with the way PCali, drawing on museum collections of various kinds, has
the potential to
- progress knowledge and enrich understandings of humanity in a shared world
- challenge traditional hierarchies of knowledge and control without sacrificing
scholarship
- permit a creative sharing of knowledge between curators and diverse audiences
- widen communication to further museum and audience critical thinking and
understandings
- progress interdisciplinary connections and encourages more diverse engagement
throughout lives
- enhance critical thinking and action for global citizenship

2) critique of the theoretical model and suggestion for future success

- local communities and partners

| agree with Anderson that the research would benefit from a closer connection with local
community concerns. My suggestion is that while the Pl Dr Ogawa clearly needs to maintain
an overview of the research and dissemination of the findings as the project progresses,
particular aspects of the project may now profitably be managed at a local level. For
example, | felt that the highly qualified partners at Fukuoka would be willing and able to take
on greater responsibilities for different aspects of the research (to be discussed).

Widening responsibilities within the research would vitally free Dr Ogawa to focus on the
final years of the project as a whole, publication and future research questions. Outlining
specific goals with clear timescales for individual teams around the country would be most
beneficial for the successful completion of the project. | observed members of the project
team with skills and expertise that the research could benefit from developing and note one
area as the website.

- PCali website
Specifically, it seems to me that the present website, with its rather list-like format, could be
made more attractive and encourage broader interaction. | found it hugely impressive that
key words, such as ‘kawai’ or ‘cute’, have been attached to key objects in science
collections to facilitate visitors creative responses and their dialogue with the wider PCali
community of curators and other visitors. A more attractive interface would benefit this
important work by encouraging engagement.
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- Evaluation

Evaluation of audience experiences is an area that the project team is developing. | was
privileged to be included in the planning of the Career Café (20 December 2014) pilot
evaluation. In discussion with Dr Ogawa, Motoko Shonaka-Harada and Mika Matsuo the
use of John Falk’s Personal Meaning Mapping (PMM) and the University of Leicester’s
Generic Learning Outcomes (GLOs) was considered in the Japanese context. My advice
was to employ Personal and Social Meaning Mapping (PSMM), for Kahaku’s ‘Career Café’
meeting. The strong concern of the individual with promoting good feelings in the wider
social group is an impressive aspect of Japanese culture that | have observed with
Japanese students and colleagues over the years. An overriding kindness and thought for
the feelings of the group positively impact individual actions and learning programmes in
Japan and it so ‘social’ should be a key word in Japanese evaluation. Interestingly, problems
with volunteer staff ‘leading’ were highlighted during the pilot and ways of addressing this
difficulty in future evaluations noted.

Dr Ogawa and his team, understand that the GLOs (like PMM) should be employed critically.
These evaluation techniques were not designed to be picked up and used indiscriminately
around the world; rather, they need to be adapted to the specific cultural needs of the
location. | am delighted that Dr Ogawa and his team will soon be publishing this work.

- Terminology
| also agree with Anderson that the term ‘science’ literacy is problematic, particularly for
those of us working in or interested in the arts and humanities. However | would contend
that the word ‘culture’ is equally problematic and culture bound (Golding 2013). My
suggestion would be to use the term ‘museum literacy’ or ‘multi-literacies’, which would
encompass visual and scientific literacies. Kahaku has been working most productively in
the field to develop museum literacies and written extensively on this theme.

3) future significant research questions emergent from this study.

Threshold fear

The research is beginning to uncover the barriers to learning and engagement that
audiences of different ages and levels of ability experience in museums of all sorts.
Anderson also notes the possibility of overcoming the barriers to engagement that
museum curators’ experience. A dual approach to case studies exploring threshold fear
for both audiences and curators would comprise a significant area of future research.

Motivation and Engagement

The research is interestingly unpacking intrinsic motivation amongst museum audiences.
Case studies exploring at different types of museums with different audiences, for
example the under 5s, couples, singletons, elders, would form another interesting and
important area for future research.

Finally | would like to extend the highest praise to Dr Ogawa and his research team. Their
hard work, scholarship, professionalism and cultural sensitively ensure that the JSPS
funding is being very well spent. This research promises to greatly benefit lifelong learning in
the global museum community.
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understanding of science: how successfully it accomplished its educational mission
of enhancing public understanding, attitudes and behaviors toward science; and
how it helps facilitate long-term science learning and the nature of that learning.

Hannu SALMI  J5557# 11 “Bridging the Gap between Formal Education and

Informal Learning via Science Centre Pedagogy”

—DBridging the gap between formal education and informal learning is clearly one of
the main solutions to create more effective and meaningful learning opportunities.
Science center pedagogy gives evidence based results for learning, motivation and
attitudes also for the wider context of society, culture, and economics.
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Perspective”

—Taman Pinter has a mission to literate societies. Therefore Taman-Pinter approaches
science literacy with a new perspective: achieves it by introducing and encouraging
people to learn in new ways through interactive learning tools and educational
programs. To measure the programs, Album Dictionary activities can be used to

improve evaluation method.
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Supporting Learning In and Outside the Museum
. Undestanding Visitors’ Experiences and Communication for Long—term Impact
David ANDERSON
(University of British Columbia)
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David AndersoniZ &2 THEEDONIMNT DT 5 FOD IR « RIIFIZR 82 KT RAE# Ol
WIEEIRBROBEAE ) & BRI 2 W2 E E
ODr. David Anderson, Professor, University of British Columbia  Mina-san, konnichiwa. 1 want to give
special thanks to Director-General Hayashi for inviting me here to Kahaku. And big thanks to all of you
for coming along. I think this symposium’s theme is very, very important. It’s a theme which relates very
much to my own area of research practice as a professor at the University of British Columbia, and in fact,
to all of my academic career. I have spent more than 25 years doing academic research studies in different
kinds of museums to understand the impact of the museum, and to also understand how we can improve
the situation for museums to be better communicators to the publics that we serve. I think that is a very
critical point that I want to emphasize in my talk today. That as a museum, we — from different parts of
the country and around the world — serve society. We are communicators to society and to the peoples in
the societies which we serve.

So my topic today is about trying to understand supporting learning in and outside of the museum and
understanding experiences and communication for long-term impact. How can we understand better how
to do a good job as museums to communicate to our publics? And also, how can we communicate in a
way that has an impact upon them, not just during the visit but in the weeks, in the months, and in the
years later, after they come to our institutions? I think this is a very important point to understand:
museums don’t just serve the visitor as they come for the one, two, or three hours. There is a longitudinal
responsibility that we have, as we serve communities and our societies.

I want to share with you today a few points that I think are very, very important. This topic — we
could spend weeks, months, and years talking about it — but I will share today just a few of the points
that I think are very, very important for us to understand as museum professionals and as educators. The
focus of my talk today is basically to understand how museums help mediate museum experiences with

exhibitions. That is, how does the museum go about communicating to the public with its exhibitions
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effectively? And then, what are the communication strategies that museums might employ so that we can
be more effective in this communication?

I just want to start out by saying that we’re going to explore this issue of communication with
audiences within our societies, and also understand how we can facilitate these learning experiences with
a long-term impact in mind. That is, the impact that is occurring weeks, months and even years later.

First of all, it’s very important to appreciate that as a museum, we serve community and society. Within
that society, there are many, many different kinds of people: young children, for example; family groups;
teenagers; young adults; middle-aged men and women; and senior citizens. These are the people groups
that make up our society, and we can cut or divide the way in which we represent the different members
of our community in many different ways, but the way that I just suggested — young children, teenagers,
and so on, is a convenient way to try to understand our people groups that we serve.

Each of these people groups have different ways of learning. It’s foolish to think that the way in which
a young child learns is the same way in which a senior citizen learns. We’re at different life stages, and at
each different life stage, we have different ways by which we perceive the world and understand things.
As a museum, we’re presented with a very, very challenging set of circumstances, that are different to
formal education — schools, junior high schools, elementary schools and so on — that serve a particular,
narrow band of life stage. We are commissioned as museums to serve community across the age range.
That’s not an easy task — to try to develop experiences which communicate to many, many different
kinds of people groups.

That’s a very important appreciation to have. I know that tomorrow, Professor Ogawa and some of his
colleagues from Chiba Museum are going to talk a little bit about the PCALI Project, and I really would
encourage you to come along for that, because they have some wonderful insights about this issue of
diversity across the age range, which will further back up some of the things that I want to communicate
today.

First of all, the issue of communicating to different age groups as a museum — we’re in the business
of communicating, getting our messages across. If we’re going to be getting our messages across to any
kind of people group, we have to speak their language. As a foreigner coming to Japan, I have to at least
speak a little bit of nikongo in order to communicate, to get my meaning across to people. I think the
same metaphor applies to the different kinds of groups that come to our museums. What is the language
of young children? What is the language of teenagers? What is the language of senior citizens from a
learning perspective? I’'m not talking about literal spoken language. I’'m talking about the language of
their learning — the language by which they come to know and make sense of the world. As I’ve
emphasized already, this is not static throughout the life stages. Rather, it changes and develops, and is
particular, depending upon what kind of life stage we’re at.

For example, what is the language of young children? What is the language of young children as
learners? Well, you know, all across the world, no matter which country you’re from, little children love
to play. Play is their language. Discovering things, testing things, pretending to be something, make-

believe, personification — this is the cultural language of little children, and many museums around the
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world understand this and try to develop experiences for young audiences. Building on those language
principles — dress-up and make believe for instance or personification of animals. Or play, and having
opportunities for free exploration — many science centers around the world have you play with water,
block things off, and see what it does — that kind of play experience.

This is the language, the learning language, of young children. If we are sensitive, as museum
professionals and educators, to understand this language, we can use this language to influence the way in
which we design our exhibitions and programs, with the effect that we become better communicators.
The audience that we are trying to communicate to has a better chance of understanding, experiencing,
enjoying, changing and learning if we mediate our museum experiences according to the cultural
language of the audiences we’re serving.

I can take this a little bit further. Imagine if we look at some other demographics that come. For
example, teenagers is a wonderful one. Teenagers for most museums are a difficult audience. How do we
get teenagers to come to our museum? How do we get them actively involved? How do we get them
learning, changing, enjoying? All these kinds of things that we like to see as outcomes of this audience.
Well, I think if we’re going to impact teenagers, we have to understand the cultural language of teenagers.
Once again, I have some generalizations which are common in many, many parts of the world. I think it’s
true here in Japan also, about the cultural attributes of teenagers as an audience.

So for example, most teenagers are at a life stage where they want to try to explore who they are. They
want to find their identity as human beings, and much of the teenage risk-taking behavior — trying to
explore things, taking risks, trying different things to explore who they are. They are very image-
conscious. They want autonomy and independence, because they’re at that life stage of starting to grow
out of high demand for parental care and stepping in to adulthood. They want social inclusion. They’re
technologically savvy, risk takers, and they enjoy competition. These are some, just some, of the cultural
language of teenagers. As the museum, if we can understand this, and capitalize on it or use it to our
advantage, we can start to speak their language.

When I think about this audience — in particular science museums — what can I do in the design of
my exhibitions and programs which build on some of these issues of identity and free expression?
Teenagers want to express themselves. They want to express their identity. What elements can I pull into
the way in which I design my exhibitions and programs which facilitate this opportunity for expression of
self, of uniqueness, and of identity?

When I was a high school science teacher, we used to do an activity where we would explore our own
identities in terms of our physical features. For example, the hairline of people is different, and whether
you can roll your tongue or not is different, depending on your genetic make-up; whether your ear
attaches here or not is different, depending on your genetic make-up; and so these are issues of identity
that, on a very elemental level, we could explore and capitalize on, if we’re thinking about human
genetics as a way to communicate science in a museum. Free expression of the self in forms of art that

are connected with science is another way. My point here is that we need to understand the audience, and
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the language that they speak, and capitalize on this as we think about the exhibitions that we develop and
the messages that we want to mediate or communicate to these different audiences.

Here’s another one: senior citizens. | think senior citizens are often a neglected group in science
museums, in particular. Thinking about this very important demographic in our society and how we
communicate to them is important. They, too, are human beings who are learning. When you get to the
age of 70, you’re still learning, and you will keep learning until one day you die. As human beings, we
are continually learning, and many senior citizens are seeking cultural enrichment, experiences which
allow them to gain new knowledge, understanding, appreciation, and so on. So what is the language of
senior citizens around the world?

Once again, these are generalizations. I’ve picked a few. It’s not exhaustive, but ’'m sure you would
agree, older people love to talk and discuss. I do a lot of research work with senior citizens, and often [
use face-to-face interviews, and I find that it’s very difficult to finish my interviews sometimes with
senior citizens, because they keep on wanting to talk and talk and talk and talk to me, and how do I stop
the interview politely? It’s sometimes very difficult. Anyway, they want to share their knowledge. They
want to communicate the wealth of their life experience to people, and so this is a cultural characteristic
of older people. They want to be able to think back nostalgically on their life, and the things that have
been meaningful to them. They like to be respected; they want to feel useful. Of course, they’re
concerned about their bodily health at their later life stage, and they want to be involved with family
members and grandchildren.

How can we capitalize on the cultural language of older people in the way in which we think about our
exhibitions? How can we think about the design of the exhibition for social inclusion to involve the
extended family group, the grandchild, the whole family as they interact around the exhibit? How can we
capitalize on the wealth of knowledge that seniors have in discourse — and in dialogue — in the museum
and around exhibitions? How can we capitalize on the rich memories that they have?

One of the things I’ve been doing in Japan recently is looking at nostalgic memory, and in particular
the Showa Period — Showa 30 through 45 — looking at people’s memories of senpuki, sentakuki, and
furui terebi and all these kinds of mono from Showa-jidai. The wealth of memory and experience and joy
that people communicate as they reminisce, as they think about things in the past, is incredibly wonderful
and a wealth of joy to them and also to the people that they’re sharing with.

How do we capitalize on this? Well, I have a little model that Id like to think about, and the physicists
among you will like this, because it’s the carrier wave model. The carrier wave is a wave in physics that
we embed information on. When we send this wave, it has the principle carrier wave, but embedded in it
is additional information. I like to use this as a metaphor, and the metaphor is this: the carrier wave, the
black line, is representative of the shape or the characteristics of the culture of a given group — teenagers,
senior citizens, and young children. Each shape is different. Each carrier wave shape is different, because
the language of communication is different.

Embedded in this carrier wave is information, and the information is what the museum wants to say.

The museum wants to say this about geology, chemistry, physics, or whatever topic it is that they want to
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communicate. That’s the embedded information. If we can successfully think, as museum educators, as
museum professionals, “How can I speak the language of the different community groups that I serve?
How can I shape this message that I want to communicate through their own cultural language?” Then
we will be much more successful in being able to send the message forth.

Send the message so that they might receive it, and change, in a range of ways, either emotionally,
cognitively, or behaviorally — all these kinds of ways that we like to see impact. How can we do that
successfully? The answer is that we need to think very carefully about the audiences that we serve, the
ways in which they learn, the cultures that they respond to, and the world, daily. We need to be aware of
this. We need to understand visitors’ identity, and accordingly, we need to be able to communicate and
speak their language through our design of exhibitions and programs.

The next point that I’d like to communicate to you is about the issue of longitudinal changes in
learning. I made a comment in my introduction along the lines of “our responsibility as museums is not
only about the one, two, or three hours that our visitors come to our institutions and experience our
exhibitions and what we have in our buildings. Our responsibility, I believe, as cultural institutions in
society goes beyond the exit door.” And with that, we need to understand that the learning experience for
visitors continues that afternoon, the next day, the next week, the next month, and the next year. They will
encounter other experiences in life, as they engage in the world, that cause them to connect back to our
museum institutions and the messages we’re trying to communicate. We need to think beyond the
boundary of the exit door as museum educators and museums professionals and about how people
connect their experiences here with their life out there and beyond.

The third point that I want to make is about the mechanisms, or the processes, within the museum that
can enhance the ways in which we communicate messages. [ want to share with you some of the insights
that I’ve gotten through my own research studies and a number of the contemporary research studies,
which have been done in recent years concerning mechanisms or ways in which the museum might be
more effective in having long-term impact on visitors.

I’'m going to center my comments around three different things. The first thing is the power of
encounters with real people in museums. That is, as visitors come to our museums and they encounter
people, what is the impact of this? That’s what I want to discuss. Secondly, I want to discuss the
significance of the ways in which visitors encounter messages in multiple ways. How do they encounter a
message, and then how is it late reinforced during the course of the museum visit? Then lastly I want to
talk to you about how we get visitors to think back and reflect on their museum experiences and
reconnect with those messages that they have encountered.

Firstly, I’d like to just briefly talk about a study that I was involved with at the Monterey Bay
Aquarium in California. This was a major research study at an aquarium institution, a science-based
institution that has a mission to communicate messages of conservation and marine science-based
concepts to the general public. They were very, very interested to understand this issue of communication

and long-term impact.
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We worked with them for a couple of years on a major research study which had a number of different
phases. The first phase was trying to understand what the changes were immediately following a visit and
the factors that were associated with those changes. In other words, what was causing people to change
immediately following the visit? What were the factors in the museum that were causing them to change?
We had quite a large sample, 2430 people, and we did very lengthy exit questionnaires, where people
were interviewed on the spot personally about the experiences that they had.

The second thing I’d like to talk to you about is the longitudinal phase. This was Phase III in the study,
and in this particular phase, we did online surveys with 875 people, and we were trying to look at the
impact six to seven months later. What were people remembering, and why were they remembering these
experiences down the track?

Well, the first key outcome that I want to talk about here is something that I think is increasingly
unappreciated in museums, and that is the importance of human contact. We are human beings, and we
are social beings. We interact socially, we engage socially, and we learn socially. If you think about your
salient, or very impacting learning experiences that you’ve had in life, I suspect very often, for most of
you, as you think about them, they’ve had a human element involved. A teacher, a particular interaction
with family, your own children, and other kinds of experiences that we’ve had that are impacting to us
usually are connected in some way to the social engagement around that learning experience. One of the
key outcomes of this study that we did at Monterey Bay Aquarium was showing very clearly that visitors
who interacted with staff members and volunteers showed the greatest changes in knowledge and
understanding of conservation outcomes, more than any other visitors.

When we talked with them during the interview — what kind of things impacted you? What kind of
things stick with your mind right now? What kind of messages are you coming away with after your
visit? — Invariably, the ones that were coming through strongest and loudest were associated or
connected with interactions with staff, volunteers, or other people who were working at the museum.
Once again, I’d just like to reinforce that. We are social beings, and we engage socially, so it’s very
important for us to appreciate, or not underestimate, the value of human contact in museums.

I know we’re facing, all around the world, the keizai pinchi. There’s increased economic stress in
museums. How can we save money? How can we make our budgets leaner? How can we do this? The
temptation is to cut staff — make our staff smaller. I really feel, based on this study, and indeed many
others, that that’s somewhat of a false economy. Actually, we need to be thinking more deeply about how
to invest in our human resources for education. How to invest, or maybe make more efficient use of our
human resources in the museum, for human contact with visitors as they engage. The human mediation is
a very powerful influence on learning and retention.

The second point that I’d like to talk about from the study relates to repeated messaging. What was
very interesting in this study was that messages that visitors had encountered more than once during the
course of their visit tended to be very well-remembered. So, as a museum, how can we think about
building in, reinforcing, or continually emerging messages in our museum that visitors encounter more

than once.
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Typically, in science museums, I think we have the stand alone exhibition or exhibition elements.
People come along, they engage — the exhibition designer intends for them to get a certain kind of a
learning outcome, factorial piece of information, or what have you. But then, that tends to be often felt by
the exhibition designer as “check, I’ve done that, I have communicated the message that I want through
this one exhibition.” The outcomes of this Inspiring Ocean Conservation study seemed to suggest very
powerfully that the more and more we build or reinforce messages as people went through the museum
again and again, that they tended to have the bigger impact. At the end of the visit, people could talk
about certain kinds of messages that they had encountered more than once.

Exposing visitors to messages through multiple exhibits and programs is an important and not
underestimated appreciation to have. Interconnecting our messages throughout our museums is important.

The last one that I want to talk about is the rehearsal of messages. And this comes from a long line of
research that I’ve done in history museums, banpaku — world expositions — and other kinds of
museums around the world. It’s emerging from other scholars at the moment about the significance of
rehearsal, or thinking back on the experiences that people have had in the museum as a very significant
psychological factor on long-term impact. Put it very simply, the more that we can encourage people to
think back on our museums experiences, the more likely they are to remember them. This particular piece
of information is coming out more and more in the research around the world. For me and my research
study, I call this psychological factor “rehearsal.” Thinking back, rehearsing the memory, bringing the
memory back to consciousness. The more and more that people do this, the more and more clear or vivid
or impacting the messages become.

Let me demonstrate by this little graph here. It’s from my own research work looking at people's long-
term memories from exhibitions within world exhibitions — banpaku. 1 have seen this graph repeated
again and again in other research studies that I’ve done in museums and so on. And it’s simply this: the
more and more people think back on the experience, the more vivid the memory becomes. On this
particular graph here, you notice I’ve got two lines. One is a straight line, a linear relationship, and one’s
a curve, a linear relationship. I’ve plotted both based on this data just to make a point, and the point is this.
There’s an upper limit or contribution of rehearsal to the ways in which people remember things. It’s not
simply a matter of “the more and more I think back on it, the infinitely more vivid the memory will
become.” That’s psychological nonsense. The second dotted line is the more reasonable interpretation.
There is an upper limit to the contribution of rehearsal on memory vividness.

Essentially, the message is this. How can I encourage, inspire, and provide the circumstances for
visitors to reconnect with the experiences that they’ve had in the museum? The more that I’'m able to do
this, and the more that visitors do reconnect, the more vivid or meaningful those memories will become.
If we don’t, if they’re not reconnected, if they don’t have the opportunity to think back, if they don’t have
the opportunity to make the connections back, what happens is: the memories diminish. They start to
decrease, and the impact of experience starts to decrease. The more I can incite this thinking back, the

more chance we have for these memories to be encoded as being vivid memories that people can talk
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about easily, that they can recall very easily, and that they can connect with other kinds of experiences
later on in life.

I think this issue proposes a very challenging problem for museums. How can I get visitors to be
thinking back on the experiences that they’ve had? For most museum professionals and educators, it’s a
dilemma. “My visitors have left, they’ve gone into the chushajo — the car park — and off they go.
They’re gone. How can I reach them? How can I connect with them? How can I get them to think back
once they’ve left?” Well, there are a lot of different ways. I think museums are creatively thinking about
this these days. With advancing technologies — internet, social media, all these kinds of things — we’re
able to connect with visitors, and creatively there are more and more ways in which this is occurring —
through RFID tagging and ticketing and all kinds of ways we can get people to come back, to remember,
and to join the memory back to the consciousness again and again and again.

I won’t say that it’s an easy thing to do, but it’s something, as a museum field, we need to be investing
in. How do we keep connecting? How do we keep reinforcing the messages and the things that we think
are important to communicate to them beyond the boundary of the museum itself? In schools and
museums, particularly in the West — in North America, Australia, and Europe — they’re very good at
thinking about how to integrate with the school systems. How can we connect with the teacher, how can
we connect with the curriculum, and how can we connect with these other kinds of experiences that
schoolchildren are having? But as we think about other demographics, like family groups and senior
citizens, it becomes something more of a challenge. How do I reconnect with them after they have left the
museum door?

In summary, I want to leave you with these points in reinforcing or revisiting the issues that I’ve
discussed. It’s simply these: as museums, we need to be very conscious of the identities of the visitors
that we are serving and to be able to speak their language from a learning perspective — speaking the
language of children, speaking the language of senior citizens — in the ways in which we creatively think
about designing exhibitions and mediating our experiences for the communities that we serve. I think
we’ve got a responsibility that extends beyond the boundary of the exit door, as I’ve just been reinforcing
to you. That is that, how can we keep communicating? How can we keep bringing them back, even
though it may not be in the form of a repeat visit — actually re-entering the building — but how can we
keep connecting with them out there in their lives?

We should not underestimate the power of the human social interaction in the ways in which we
communicate in museums. These are very, very important factors that we need to think deeply about. Our
human resources — how can we use these more effectively in the learning process for visitors as they
engage in our institutions? And then, repeated and connected messaging. How can we think about the
way in which we design our exhibitions holistically, in their entirety, and the messaging that we are
communicating and attempting to reinforce? As I just mentioned lastly, mechanisms to incite and foster
rehearsal for visitors, for long-term impact.

My concluding comments are these. These appreciations concerning communication mechanisms — if

we consider these together, if we consider these holistically, they’ve got the power to influence the
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saliency of visitors’ learning in and beyond the museum itself. Lastly, we need to appreciate that
museums have the potential to communicate effectively with their audiences but also help them realize
the educational value that these institutions have with our society. We are chartered, or mandated, with a
very great commission, and that is we hold the social wealth of our societies, and we have a responsibility
to communicate these to our societies, in all of their make-up, in all of their diversity, in all of their

uniqueness. And to do that, we need to be able to speak their language effectively. Thank you very much.
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1. Keynote Lecture I and I
Assessing the Impact of Museums
Jeffrey Rudolph (California Science Center)
Bridging the gap between formal education and informal learning via science
centre pedagogy
Hannu Salmi (Helsinki University)

2. Report I and I
Interactive Database System of Learning Program: (PCALi)
Koichi Homma (Graduate School of System Design and Management, Keio
University)
The Next Step of PCALI Project
Reiji Takayasu (Chiba City Museum of Science)

3. Topic
Approaching Science Literacy through Taman Pintar’s Perspective
Nia Dianti (Taman Pintar Science Park)
Poster Session
Case Study of Partner Institutions in Hokkaido, Tohoku, Kanto, Kansai, Kyushu
and Indonesia

4. Panel Discussion
The Museum Literacy in Knowledge-Circulating Society 3
Chair: Misako Mishima (The Kyushu University Museum)

RETIREMENT

Figure 1 The: LIFE Commbesr Lifiebong snd | ibewids Lssiming Dlagram

(LIFE Center: Stevens, R. Bransford, J. & Stevens, A., 2005)
http://life-slc.org/about/citationdetails.html

What is “PCALi"?

B |tis an interactive online database system to build museum
utilization model for lifelong learning.

B PCALi: Passport of Communication and Action for Literacy

B Target Audiences:
1) the general citizens of all ages
2) museum staff

B Purpose of project B#
v to establish the museum utilization model in which science literacy
is fostered in the knowledge circulating society.
HOBERREERIC fulf%?4$')77/ d)r‘]J:( AT MK
AR GD-ET)I/’&EE_L@' Zé&o
v to establish an interactive lifelong learning system as a new
museum function.

;%ggﬁ@%ﬁu\#& BEEL TOR BN EMMEEEFE AT LE

Goals of Fostering Science Literacy

M (Awe and appreciation toward nature)
A scientifically literate person shows curiosity and interest toward science and
natural phenomena through hands-on activities.

Know (Understanding)
A scientifically literate person possesses broad knowledge and concepts in science
through programs.

Think (attitudes)
A scientifically literate person comprehends scientific phenomena and current social
issues such as environmental problems, learns them on their own, interprets and makes

judgments on them through identifying and analyzing questions, investigating the solution,

and applying scientific knowledge in their daily life.

Act (Communication)

A scientifically literate person expresses appropriately what he/she learned to *
other people. He/she makes decisions using scientific knowledge and attitudes in the
social context. He/she transfers knowledge and skills to the next generation. He/she

participates in developing a sustainable society by interacting with the social sectors. 6
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Number of Educational Programs held at Science
Centers and Science Museums (N=962)

senerations. S - il
senratons| Preschooler = Higher Elementary [ ' e ol
Lower Elementary | School ~Jurior | U PO | Families Prime o
Goals School High School e E
Feel 65% 75% 51% 48% 41%
Know 61% 72% 50% 52% 40%
Think 3% 9% 8% 10% 2%
Act 2% 7% 7% 4% 1%

Cited from: Yoshikazu OGAWA, (2011), working papers of "Action research about the systematizing and
structuring of educational programs held at science related museums which contribute to the fostering of

science literacy for the construction of knowledge circulating society”
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REBIEDEER (MUEITEREEDEIE % (N=106) .
MR OHKIEITEEHDEE % (N=962))

LD 90 (65) 92 (75) 74 (51) 69 (48) 67 (41)
%1% 90 (61) 92 (72) 75 (50) 78 (52) 66 (40)
Ex% 15 (3) 46 (9) 39 (8 42 (100 13 (2

T895 9@ 44 (7 36 @ 15@ 8 (1)

G FR22F EMERA X IBRARMA MO FEREH ROWRCMH- HPYTI—
BRICHTHHEREMEOFLETOT S LOKRRIL - MBI BT S REMARIREE, 2011)

L SERC——
E ) 1
r - - Information of Educational Programs
=+| and Meta data

Framework and Database

Framework to Foster
Science Literacy

/

Cited from: Yoshikazu Ogawa, Development of an Educational Program Framework

for Science Museum to Foster Public Science Literacy (PCST 2010)
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Cited from: Yoshikazu Ogawa, Development of an Educational Program Framework
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What is Museum literacy

B “basic museum literacy means competence in reading objects (visual
literacy), but full museum literacy signifies competence in drawing upon
the museum’s holdings and services purposefully and independently.”
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B “the public should be able to draw upon all the resources of the museum
purposefully and independently, from exhibitions, publications, and
programming to library, study collections, and staff expertise. “
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Assessing the impact of Museums
Jeffrey RUDOLPH

(California Science Center)
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OMr. Jeffrey RUDOLPH, President & CEO, California Science Center Good morning and thank you.
It’s a pleasure to be here and to join you. I enjoyed yesterday’s session very much.

I’d like to begin by familiarizing you a little bit with the California Science Center. As I can talk about
the research we’ve been doing since the mid-1990s, trying to assess our impact. Let me just see if I can
— there we go.

I’ll start with our mission statement. In the late 1980’s, the then-California Museum of Science and
Industry, which was our predecessor institution, honestly was a pretty sad old museum in one of the
largest urban areas in not just the United States but in the world — in a state that is known for its
scientific innovation and technology. We were quite embarrassed by it. We began a process to develop a
new plan for the science center, for the museum to become a leading science center, which we later
termed the California Science Center. We started with a really clear statement of our mission and a
recognitionof what museums do well, and that’s focus on curiosity and stimulating interest. We aspire to
stimulate curiosity and inspire science learning in everyone, and we recognized that we could do that best
by creating funmemorable experiences. Hopefully, in connection back to David Anderson’s comments
yesterday about memories and recollection of our memories, we set out very deliberately to create
memories, knowing that would make a big difference.

We also recognized our values, very openly. They are that we think science is an indispensable tool
for understanding our world. We also focused a lot on accessibility and inclusiveness. Los Angeles is one
of the most diverse communities in the world, and is known for that, and continues to get more diverse all
the time. We know that particularly the Latino and African-American populations in our community,
which are the largest and most rapidly-growing, are very under-represented in science fields. We wanted
to reach out to those groups.

Just to give you a sense of location, the California Science Center is here in the foreground. This was
actually the old days when we were the California Museum for Science and Industry in Exposition Park
about three miles, or four or five kilometers from downtown Los Angeles, in the northern part of what’s

known as South Los Angeles. It was an economically depressed and very diverse community.
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We set out to develop new plans for both the museum and the park that we were the principal
landowner of. This park is a fairly small park, certainly compared to the one that we’re in today, but very
impacted. The Los Angeles Coliseum is in the middle of it — that’s a stadium that’s hosted two Olympics,
in 1932 and 1984, and we think 2024, as well. It had other sports facilities here and then a series of
museums. The Museum of Science and Industry, now the California Science Center is in this part.The
Los Angeles County Museum of Natural History and the California African-American Museum are here.

We recognized we were a key part of the community. We developed plans to improve the park as well
as the museum. For the museum itself, we designed a plan, to be implemented in three phases, to
completely rebuild the museum — no building was left untouched, several of them removed. We had
three phases and thee parts to our 25-year master plan. The first phase — we opened in 1998, five years
after we approved our master plan. In Los Angeles, everyone goes by car, so an important thing was
building a parking structure. In 2004, we opened a school, which I’ll say a few more words about later,
and a Center for Science Learning. Our second phase, Ecosystems, we opened in 2010. I’ll also say a few
more words about that. We plan on opening our third phases, Air and Space in 2019.

A few things that we did in our planning that I think are of some note is that we really set out to cross a
lot of traditional boundaries, disciplinary-wise, within museums. First, we decided to cross the boundary
between formal and informal by building a school in partnership with our school district. Secondly, in
Ecosystems, we decided to deliberately cross some of the traditional boundaries between museums, zoos,
and aquariums. We added a significant living collection and are now accredited as a zoo and aquarium by
the Association of Zoos and Aquariums. Third, in our Air and Space section still to come - we crossed the
boundaries that most science centers consider themselves non-collecting institutions and don’t collect a
lot of artifacts, and we felt that with respect to Air and Space, that aircraft and spacecraft are fascinating,
and that while we don’t treat them the same way that a traditional aerospace museum would, we use them
as a launch pad for talking about science and engineering and helping people understand those.

Again, our primary focus — the concept of memorable experiences — in our World of Life about
physiology and anatomy and humans and other living organisms, we created a fifty foot long animatronic
woman as a memorable experience. In our Ecosystems exhibit, we created a 200,000 gallon kelp forest,
representing the coast off of California that most of our guests were totally unfamiliar with We have
nearly a thousand different living organisms in the tank. We also created other things such as — and
I’'m not going to say that we invented them — we also borrowed ideas from others. We saw an ice wall in
an exhibit on the Titanic. We saw it was extremely popular, so we made a much bigger ice wall in
Ecosystems to talk about the poles, and how life adapted to live in these cold environments. Kids love it.
With respect to Air and Space, we’ve got a great collection, including a Mercury, a Gemini and an Apollo
command module from our Lunar Exploration Program, the only place on the west coast of the United
States with all three.

We also do, like most of you, special exhibitions that bring about new interest and generate new
attendance. These were just some of our more recent and more successful exhibits, to give you an idea of

those. These are a very wide range of educational programs, again, not dissimilar from what you’ve seen
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here or what all of you do. We do demonstrations. I think many of those are in fact what we’d call carts,
or what you call wagons, but we do that as well, so again there’s some commonality.

Our Science Center School is challenging and informative to us. We developed a school with 650
students from our local community. It’s a kindergarten through 5" grade elementary school. 80% of the
children come from our local community. They are about two-thirds Latino and a third African-American
from traditionally under-served and economically depressed communities. We wanted to show that all
children could do well in math and science if given the opportunity. So we developed a curriculum based
around science, math, and technology, using a lot of the things which we do in our science center, trying
to bring those into the schools. It is probably the most challenging thing that we have done in all the years
since we developed our plan. We have some independence from our local school district, but we are still
working with them, and they are a challenging bureaucracy.

The one thing that we set out to evaluate— this is really the purpose of the talk today. When we started
in the mid-1990s, before we opened our first phase, we recognized that there hasn’t been a lot of work
that we had seen anywhere that really focused on the accomplishment of our mission of inspiration. We
and other institutions had done a lot of research that looks at individual exhibits or programs and
evaluates their effectiveness at conveying the science content, or the messages that those exhibits were
designed to convey. We state our mission as to stimulate curiosity and inspire science learning. We said,
how do we know if we’re actually doing that? So we set out, over what’s proven to be over 20 years now
— to actually do some research into whether we were accomplishing our mission.

We started then, and we’re still working with Dr. John Falk, first at the Institute of Learning Innovation
now with Oregon State University. I think many of you know John as a leading authority on free-choice
science learning. By free-choice — just because not everyone may know that term — it’s one we use
more frequently now in the United States for informal learning. It’s that chunk of time that’s not in school,
when people choose what they’re going to do with their own time, and we strive to be a place of choice
for that.

Our goals in doing this were to try and identify, as I said, how successfully the science center
accomplished its mission and really get a better handle on how we support life-long learning. What we
did is tried to figure out how to do that, and we conducted a series of over 20 studies over a ten year
period. Some of those were the more traditional studies, the inside-out studies that focused on evaluation,
effectiveness of our exhibits, and our educational programs, and gave us some information about what
was working well and what wasn’t. I think what was more unique was what we termed “outside-in”
studies, looking at the impact of the science center based on telephone surveys throughout southern
California and Los Angeles.

These are not cheap. It’s one of the reasons that we’ve been limited in what we do. But it was really
important to us to get a different perspective, not just those that were coming to the science center, but
from everyone, to try to see what’s going on, and what we’re actually doing. These telephone surveys —

primarily, we conducted them in 2000, two years after we opened the new science center, again in 2009
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and we have just completed another. We don’t yet have all the data from the most recent survey. I just
have some preliminary data from the 2015.

From 2009, what we found out is that basically 10 years after we opened, 45% of the people in Los
Angeles had visited the California Science Center. We thought that was pretty good. Because it’s a huge
metropolitan area, and very diverse. Actually LA County, which is the area we surveyed, has 10 million
people. The whole region has over 15 million. It may not sound big here, but it’s very — it’s the second
biggest in our country. This was for ten years a pretty good penetration. 12% said they visited in the last
year. I’ll make a comment on that later when we look at this year’s data. The ethnicities really represented
the population of LA, so that this issue of accessibility, inclusiveness, and reaching out to everyone was
really very closely tracking the demographics of the Greater Los Angeles region.

Then we got into whether we’re in fact accomplishing our mission, and so we asked — and I will note
that this survey was all adults. There happen to be real challenges in directly interviewing children with
required permissions and the like, so in the first surveys we only focused on adults. We asked them about
their children that attended the science center and what difference it made. We were really heartened to
see the results.

87% said that their visit increased their child’s understanding of science and technology, 80% said that
it increased their child’s appreciation for science and technology, and 79% said that it provided an
opportunity for them to talk with their child about science and technology. (This is a similar message to
what we heard yesterday about the space here you’re trying to find, a space for parents and children to
talk about science and to work together.) 79% said that the visit gave their child an advantage in life. For
low income and minority parents, that number was 93%, which is really, again, very heartening. And
74% said that it inspired their child to learn more about some aspect of science and technology after the
visit. Againthis is what we’re really trying to do. We’ll hear more in PCALIi about trying to work on
action to get people to pursue and follow-up on what they’re doing.

In terms of adults themselves, very similar numbers. Adults: 95% said their understanding of science
and technology was increased, 94% said they learned at least one new thing they didn’t know, 92%
increased their appreciation for science and technology, 89% had greater curiosity about science and
technology, and 83% said they thought about science and technology after the visit to the California
Science Center. A little less so when it comes to actually doing things with that knowledge, 49% saying
that they had new ideas or techniques to use in work or hobbies, or in other ways.

Following up on the study, I don’t really deserve any credit for it, but I’'m familiar with it. Dr. Falk then,
really inspired by this, worked collaboratively with 17 science centers around the world, including
thirteen countries — Europe, United States, Canada, Mexico — on a survey of both youths and adults, to
investigate the impact of science centers. It’s really to try to learn if the same data we have was
generalizable to the whole field, because it really helped us in making our case to know and learn about it.
The major finding really confirmed that individuals who used science centers are significantly more
likely to understand science and technology, be interested in science and technology, have an enhanced

science and technology identity, and be more likely to engage in pro-scientific behaviors. So, again, this
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was a next step. We still felt that we could and wanted to go further. Before we wanted to go further, we
also had significant changes in our science center from the date ofour first studies in 2009.

We opened our second phase of the science center, our Ecosystems exhibit, with living collections and
a significant expansion in 2010. That actually increased our visitorship from an average of 1.2 million a
year to 1.6 million a year. Interestingly to us, it actually changed our visitorship to have many more
young preschool children. I think the living collections of living animals, like the zoo and the aquarium,
appealed to them, and we learned that from sort of watching them through that crowd.

Then we have perhaps our biggest change in 2011. After a four-year national competition in the United
States, NASA announced their selection of where the retired space shuttle orbiters would go. When they
announced that the space shuttle program was ending, they provided an opportunity for museums to
compete for those. Twenty-nine museums across the country put in proposals, and we were extremely
proud to have been awarded Endeavour. There are three orbiters that actually went into space that are left:
Endeavour; Discovery, which our Smithsonian Institution has in Washington DC; and Atlantis at the
Kennedy Space Center.

This was truly the biggest change in the science center that one could imagine. I don’t think any of us
knew how much difference it would make to us in terms of connecting to our audience and connecting to
our community. We had not just a national treasure, but something that had deep emotional connection,
really, throughout the world. You have, at another museum in town here, an astronaut who flew on
Endeavour, who heads that institution. We have hundreds of astronauts and 150 astronauts that flew on
Endeavour. We have a space shuttle program that was in operation for 30 years, so generations grew up
with the space shuttle, and it is one of the most amazing technological and scientific accomplishments
and machines you’ll ever see, even though it’s a 30 year old technology.

That was in 2011. In 2012, after a lot of preparation in a very short time, NASA actually delivered
Endeavour to us. It flew, as it had during its mission operation on the back of a 747, the shuttle carrier
aircraft. We decided to make that a big statewide celebration. It flew over the state of California. We went
up over the San Francisco Bay Area, over our state capital, flew all around LA, and literally millions of
people were out watching this thing as it flew by. This was obviously iconic as it flew over the
Hollywood sign. We then landed at LAX, NASA gave it to us, and said, “It’s yours now.” The only issue
was that LAX, our airport, is a little over 12 miles from the California Science Center. We learned pretty
quickly after we got Endeavour that it couldn't be taken apart and reassembled, because it would have
been destroyed, and NASA wouldn’t have given it to us then. It’s a pretty big thing to move through a
city that wasn’t made to move big things through.

I was going to share a little video that gave you a sense of — sorry. It didn’t work like it was going to.
There it goes. This just quickly chronicles the trip through Los Angeles for Endeavour. This was actually,
I mentioned, flying over the Golden Gate Bridge. You can see everywhere you look that there’s people
lined up. It landed September 21, and about 6 weeks later we left the airport just after midnight. That’s
okay. It doesn’t matter. What happened was amazing — a million and half were out. It took us three

nights and three days to move that 12 miles, nonstop basically. We were very slow. We left at 11:30, we
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came out of the airport about two hours later. We had thought that it would be a fairly big thing, but we
really didn’t know how big until we actually left the airport.

This was coming out of the airport at two in the morning. You’ll see that there were people everywhere.
This was a line of people at two in morning, and it never stopped for three days. They said a million and a
half people were out. It became a memory. Between the flyovers and this, it became a memory. It’s now
about four years later, and I wear my little space shuttle lapel pin wherever I go. People always talk to me
about where they were when they saw it fly over or when they were going out to see it go through the
streets. This for us became a connection like nothing we’d ever seen with our community and something
that you just can’t see. The experience — there were some astronauts. We’re bringing astronauts out.
They are superheroes. They’re our heroes. They’re our celebrities. They come out in massive numbers
now for us now. Many events, we bring astronauts to, but this was just an example of how again you see
the crowds deep with people all throughout the city. This was one of the really tough spots, I will say, and
sort of one of the great things.

How many of you actually saw this? Did any of you see this when it was happening? I know NHK
was there the whole time filming it, so I thought maybe you’d seen it, but we had international coverage,
it was on just about every network. It was just an amazing experience, and what happened is that, after
Endeavour arrivedeveryone knew about it. Our attendance went up significantly again, from 1.6 million
to over 2.5 million for the next three years. Actually, that made us, in North America, the most attended
museum outside of New York City and Washington D.C.

Now our attendance isn’t going to stay at that level, until we open our new Air and Space Center in a
few years, but it’s maintained well over 2 million ever since. During Endeavour’s arrival you could see
people everywhere watching a space shuttle going down the street, creating memories. You could see
cameras everywhere. Everyone’s got an iPhone now, or a smartphone with a camera on it, and so pictures
show up everywhere. I go all over Los Angeles, and I’'m amazed at the number of stores, or the facilities
that I go into, and see a picture of Endeavour going down the street or flying over. It just became an
entrenched part of the whole community in Los Angeles, which we’re very proud of.

I'm going to keep going a little bit while you watch this —How many museums have a chance to
engage that number of people in something they’re doing? And it’s about science and it’s about
technology. In this case, what surprised us a little bit: was the patriotism. The American public is so proud
of the space program and its accomplishments and our ability to do great things when we harness our
knowledge of science and technology.

This was it. We got there, very tired, 68 hours later. We brought it into the California Science Center,
and less than a week later opened to the public. This is now in our temporary building while we are
designing and building our future home, which will display Endeavour in launch position. We’re going to
be the only place in the world where you’ll see a full stack of real space shuttle hardware in launch
position. It’s an incredibly complex and yet very exciting project. I mentioned the full stack. The next
thing we had to do was — the external tank, the big orange tank, when you saw that launch, was the one

major expendable part of the space shuttle system. There was only one left that was real, because they
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built 136 of them and flew 135, and those break up or burn up on re-entry into the atmosphere. There was
one left that wasn’t used, and it was ET-94. It was in New Orleans, where they built them. After about
three years of cajoling and talking and working on NASA to do it, they said, “Okay, you can have it,
because that’s the best way to use it — displaying it with the orbiter.”

The problem was, we had to move that next. This spring, we moved ET-94 — this big orange thing —
on a barge from New Orleans through the Panama Canal,to LA and then through the streets of LA. Three
years later, we did another big thing. Even in Panama, it was a big deal. We got the front page of the
newspaper in Panama. It was on every television station and got us a lot of great publicity there. Then we
brought it through the streets of LA in May, and once again, half a million people came out to watch.

We’re now working, as I said, on building our third and final phase of our master plan, and that’s this
new building here that will actually double the volume of our space in the science center, adding not quite
that much square footage — but it’s a huge volume of space.

We wanted to renew what has changed about the science center and our impact in the community with
all this new stuff that we’ve done. But we also wanted to try to go deeper and see if we could begin to
tease out differences between us and other science centers. Again, is the impact of our science center in
Los Angeles similar to or different than that in others? So, this time we were able to get a grant —
primarily Noyce Foundation — and each of the institutions put in some money. We’re working with the
Franklin Institute in Philadelphia and the Arizona Science Center in Phoenix, and have just completed
another round of research with telephone surveys in each of these communities. In addition to the
telephone surveys of adults, we wanted to try this time to get directly to children. Instead of asking their
parents about their children, we wanted to talk to the children themselves, so we also did some surveys of
children.

The major questions we’re asking are about the role and contribution of the science center as compared
to school science courses, broadcast science media, print science media, and internet science resources on
the public’s interest and participation in science over a lifetime; and also how a range of childhood,
adolescent, and adult science experiences influence short- and long-term science center interest — both
the cognitive and affective — and participation. What is their free-choice use of science learning
resources.

We sought both qualitative and quantitative data, through telephone surveys and then some direct
interviews, particularly with children. Adults were random telephone surveys in each of these three
communities. Children’s surveys were done with pencil and paper for 11 to 13 year olds, and the word
“purposive” is just to say you can’t do a random telephone type survey with children, so we worked to
select a sample representative of the overall population. We went through schools and got permission
from parents to work with the children. . Then we would follow-up with in-persons interviews with
smaller samples of both of these.

An overview look at the results, you can see the populations of each of the communities — and visitors
to the institution at the bottom. For us now, we’re up to 70% of the Los Angeles population that has

visited the California Science Center. Quite similar numbers for Franklin Institute, which had almost 60%.
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Arizona Science Center, a much newer institution, and a more challenging community to be honest, was
up around 40%. Generally, each have a fairly diverse audience, quite reflective of their communities, with
some differences among them. In our case, LA is a more diverse community as you’ll see.

Now the one thing that is an odd number, and we think is an artifact of people’s bad memories — not

bad memories, but their recollecting of things a little off — is that we’re showing 35% of people said that
they visited the California Science Center in the last year. That’s simply not possible, because we didn’t
have that many visitors. But we think that this just reflects people might have been there 18 months or 2
years ago and said that they visited in the last year because our memories may be a little fuzzy when it
comes to exacttiming of a visit. Looking at ethnicity, you can see the changes in our ethnic make-up at
the California Science Center, which basically reflects very accurately and very closely the changes in the
population in LA. We went up significantly in the Latino population, from almost 40% to over 50%,
and that reflects a change in the demographics of Los Angeles.
We knew Endeavour had a huge impact, and we just wanted to ask directly about that. 41% of all the
survey respondents in Los Angeles County — again, that’s a county of 10 million people — said that
they saw Endeavour at the California Science Center. 91% said that they were satisfied or very satisfied
with their experience.

Generally for all the institutions we found that people enjoy their visits to science centers, in quite
astounding numbers - around 90% in all the institutions. They wanted to visit again. They think their
friends will enjoy a visit to the science center. Then, trying to get a little more at whether we were
affecting attitudes in a positive way — we saw really strong numbers at all three institutions. Visiting the
science center made them feel excited, kept them interested, and made them feel good about themselves.

Some of us have been to experiences where you go to a museum, and you read a lot of stuff, and you
don’t understand anything, or you get confused, or there are exhibits that you’re supposed to figure out,
and you can’t. Well that’s not a very good way to inspire someone’s interest in science. If you feel good
about what you did and what you learned after the visit, you’re more likely to be interested in doing it
again and inlearning more science. That’s why we asked that question. Explore ideas that are interesting:
95%. Think in new ways: over 90%. And understanding of the world around me, again, up in the 90-95%
range.

We think these are great numbers for all the institutions and probably very generalizable. Although it’s
early, and we don’t have full results from these surveys — and particularly we don’t have the children’s
results yet. The analysis of this is still ongoing, and the data is still not fully reviewed.

A couple of things come out clearly from the preliminary analysis. There was one common
denominator influencing the public’s interest in science, and that’s science centers. Among all of these
things that I started out with — newspaper articles, etc. — science centers are the one, in fact the most
significant, contributor to science interest. Schooling, reading, watching television, using the internet —
the only one in all stages of life that correlates with interest is the science center visit.

Again we are continuing to work on the data, and the data becomes more generalizable as we have

more institutions included. We’d love to see more work like this going on around the world. We think it’s
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providing a great contribution to the field by showing that, in fact, we make a difference. Once the
analysis is completed the results will be published. I'm down to five minutes, but I said I’d try to leave
some time for questions.

OFle WRLVTZEA, HOREITSNELE, )

OERF# A Thank you very much for your wonderful presentation.

BAID U Y —F TRFAEIAT > TRWH L D Z SILTWETR, 1ToThniillx, &
IV ST A SNE LTI ?

OMr. RUDOLPH  Yeah, that was how we used the telephone surveys. That is what was unique about
this survey we think, compared to most of the work that's done in the field, most of the surveys we’d
done, and others had done were people at the science center. We talked to them. We sometimes asked to
follow up, and if we get contact information, got back to them. But in this case, we actually went and did
surveys, telephone surveys, much like a political polling firm or other kind polling firm would. It was just
the whole population — selected a random sample of the Los Angeles population so that we were able to
ask questions of everybody, whether they came or didn’t come to the science center. Am I answering your
question? Maybe I’'m not getting your question.

OEMFEA TOGEGEIT, T2 HDIEIMMENA LT SR oTenE I MENnI DI, &
DI SNTZDOTLE 20, HHWIE, SNTRVDOTL X 97Dy

OMr. RUDOLPH Yeah, I'm sorry, I do understand what you’re saying. How do the numbers, with
respect to interest, compare between visitors and non-visitors? They are higher. I don’t have those
numbers now, but we know from data, a lot of studies on interest in science, that general public interest in
science and in all these issues is far lower than these numbers are. [ didn’t bring them with me. That’s a
great point, though. I’ll add that to future presentations.

OFlE HYMNLEHITIVET, T b2, ZIMTFLVERNET,

OHEMEB HnnéH>T3VET,

FIRBE LHIEBE L DENS>TNI ZLEEEDLIITBEZTNDH S Led ) L
&, EOZONREINI SHCINNHIF LT, TROBATHT HBLEED TN 2 g
NWHIZEZEINISITHEATNDLS LeWET Dy
OMr. RUDOLPH They’re extremely different. School education is, as it’s done today — I’'m not
saying it should be, but — typically involves dispensing information to children, a lot of memorization,
and no choice, at a core level, of what you’re going to learn. The children are told there’s a curriculum.
They’re expected to learn this. There’s value in that. I’'m not saying it’s bad. Science centers, museums
are, as we say, free-choice. People choose to want to learn. They are self-directed, and decide what
they’re going to look at, where they’re going to learn, and follow their interests. They both have a place,
is what I’d say. I think that the kind of learning that we do in museums, which is more engaging and
interactive and involves letting people follow their own interests to some extent, can work well in schools,

and that’s what we’re trying to do. Howard Gardner talked about museums being more like schools. I
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think you might hear more about it in a few minutes. Or, schools being more like museums that allow
engaging in-depth exposure to some content to learn and understand it, not just memorize it. We tend to

have a very different approach. There is a place for both.
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EFARE D
Bridging the Gap between Formal Education and Informal Learning
via Scinece Centre Pedagogy
Hannu SALMI
(University of Helsinki)

OProfessor Hannu SALMI, Professor, University of Helsinki: Someone maybe recognized that song I
created about fifty years ago, when it was a big hit. It’s called “Popcom.” So first of all, I want to thank
you, the biggest professionals of this conference — they are the three ladies located there behind us, so
that it is even possible that you understand what I speak. Applause for them.

Bridging the gap between formal education and informal learning — it has been very much the topic
over this symposium already now, and I would like to continue that discussion with the title “Making
Science Understandable and Meaningful.” I have been working since 1984 in Heureka, the Finnish
science center, which was one of the first five science centers in Europe. Nowadays, there are five
hundred of them in Europe alone, and it has been very interesting to follow what has been happening in
this field, which was started by some, let’s say, science freaks, in the science center area. Now, for about
ten years, I have been holding the professorship and research director position at the University of
Helsinki in the department of education there.

I have been working in the science center, in the university with the schools, with the science fairs and
these types of things, and always I have been very fascinated about the science museums like the place
which we are now in. I will deliver my presentation in three parts: First, a little bit about the history of the
museums and these types of institutes; secondly, about the theory of learning and informal education; and
third, some exact results related to our field.

The work of my team in Finland and internationally has always been related to several international
projects funded by either the Finnish Foundation, international funding sources, or very often the
European Union. Here is just one list of the projects that we have been running, and we try to report what
we have been doing in international journals every time. I have put there eight or nine copies of the front
page of one of our research projects, related to several topics: dinosaurs, mathematics, moving science
exhibitions, etc. You also find it just by Googling my name and the University of Helsinki, and you can
always send me an email and ask more. You don’t have to write up the notes, but you find practically
everything that I’'m speaking here in more detail in our publications. Feel free to check the front pages or
pick them up after the presentation or during the day. I left it there in the front row.

Although most of you know very well the history of the museums, etc, I will very quickly repeat it
with some slides. The Ashmolean Museum in Oxford University is very often seen as the oldest museum
in the world, more than 500 years now. Actually, it’s very easy for the university to become a museum.

You have a very good university, and then you wait for 50 years or 30 years. Then it’s a museum. The
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main idea of science is that it is all the time developing and is the only thing that homo sapiens have
created, which is questioning itself. I think that this is also the dilemma of the science museums and
science centers. You have to renew yourself all the time. Actually, in Heureka, we first called our round
cylinder hole exhibition the permanent exhibition. Then we decided, no, in science, nothing is permanent.
We call it the main exhibition. Even the main exhibition has to be renewed. Of course the museums have
to show also the background of the science.

One other of my own favorites is the Musée des Arts et Métiers in Paris. It was founded in 1789, the
year of the Grand Revolution of France — fraternité, liberté, democracy, brotherhood, etc. They say that
these are the main achievements of the revolution. No. Rubbish. The main elements were meter, liter, and
kilogram. It was really the end point of this Enlightenment period. It was not only that the nobles, priests,
etc. let go, but the democracy was winning and people were getting their rights. It was really the bigger
change in the mind of the people, getting for the first time some kind of rationalization. Okay, the
revolution was not very rationalistic that time, but anyway — in that museum, which was reopened ten
years ago, you see all the big classics of the science, starting from the Foucault pendulum which was first
done in Panthéon in Paris. Now I can see it also here.

The big scientist has always been trying to do the popularization of science. One very important thing
is that these Medicis — the rich family in Firenze, in Italy — was how they supported Galileo and
Leonardo. If you have the Galileo equipment — the telescope or the Leonardo mechanical vehicles —
Okay, it’s a science center, a science museum itself, but first it was only for the rich people, for the kings
and queens, etc. But then, even the Medicis started to show it for ordinary people too, already 300 years
ago.

Museum people are very, sometimes, theoretical and in their own circles. Actually, the creation of the
museums and existence of the museums is always very strictly bound with the nationalism. Someone is
paying. Of course it’s nice to have a good house for the science museum. Here, for example, I’m thinking
this is a good house, because you have not invested so much for the house but for the content. The first
director of Heureka, Hannu Miettinen, dead now — he said once that, “Hannu, like university, and school,
a science center and a science museum, is not a house. It’s what’s in there.” I think that the art museums
are always creating huge architecture, and the building itself is important for them. But I think that for us,
it’s more important what’s in there.

Here, in the upper corner, you see the ruins — the temple in Pantheon in Athens, 2000 or 3000 years
old. And here is the Greek National Museum, which was opened only about ten years ago, just before the
big economic crisis in Athens and in Greece. It was a very important thing that they get it opened just
before the crisis started and show that they really can go back to that — what it sometimes was.

First, I was thinking I will leave this slide away. There is the very first dinosaur exhibition. It was not
dinosaurs yet, it was iguanodons, which were found in Belgium, close to Brussels. Then the first
exhibition was done in the park of the King, and then — this is really from that time, a 150 years old
picture — how they were collecting it. They were finding more than 50 full skeletons from a coal mine

near Brussels.
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I think that very often, the dinosaurs are seen as a very superficial thing — just for fun and
entertainment. The big issue is that in Europe, every three years, they make this Eurobarometer — how
much the ordinary people know about science. There are only two topics where the public knowledge has
been really growing during the last 25 years. They are related to dinosaurs and evolution. People have
learned about evolution theory. Of course, there were dinosaur exhibitions everywhere, but after Jurassic
Park number two, three, four, etc. That was really — it’s entertainment, but people were really learning
from it. This is an important thing to understand, and also that there is this word, “edu-tainment,” which
some are using very proudly, and some narrow-minded people think, “Oh, edu-tainment, it’s dangerous.
It’s just entertainment and we have to be serious about these things.”

I think that’s why it’s important, and this is one paper we wrote and published just this year, with the
name, “Learning with the Dinosaur” — when BBC had this TV series “Walking with the Dinosaurs.”
Also, this headline — I have taken it from the English newspaper some four years ago. It was that New
York State Department of Education was saying that there is a list of words you may not use in the
examination for the kids. The list was: birthday, dinosaur, swimming pool. I thought, “What the beep? 1
don’t understand this.” The reason was that because there are certain religious movements who do not
celebrate their birthdays, then you may not make the example that Mary is born February 26, and John is
born in May, how much older is she? Because it might hurt someone’s feelings. You may not say
“dinosaur,” because you might reflect to evolution theory, and there are some people who think, and who
insist that there is no evolution, and everything has been created and will stand by and so on.

Normally I don’t want to argue with those people — because you can’t argue — because they just
repeat what they are saying. I don’t think that it’s not so dangerous, but anyway, I think that this is
showing that really the importance of what we are doing in this type of institute. We are using the
emotions and good feelings, and we are in a way taking the carpet under the floor of that type of people
who are spreading this type of theology or other irrelevant theories.

This is just the reference to our article. What I can say is that in Finland, actually nowadays, the girls at
the age of 13 are doing, even in the maths, better than the boys. Physics is equal. But really, the
interesting point is that in this study we noticed that this was something really for the male students —
and also for the weak students. I will continue.

As seen, this museum really is doing it in a very modern way. Your collection looks very much like the
Paris science center, Paris Natural History Museum, where this photo has been taken. Still, for the
background for the science centers, one very important phenomena was 100, 120 years ago — these
World Expos. Paris did have even three of them. This is a 115 year old photo, and you can see, the
Champ de Mars was full of exhibitions. Only this ugly thing is still standing there, they were planning to
take it down. The point was that millions of people were visiting it, but even more important was that
thousands of journalist went there and were spreading the new things. That was also one moment when
people realized that the museums and science exhibitions really can be interesting for great, great

audiences.
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This picture is from the other perspective to this exhibition. This was an exhibit in the Finnish pavilion,
110 years ago. It was the first ever icebreaker built in Finland. The sea around Helsinki gets a one meter
thick ice cover every year. I’'m just thinking that when people saw this in Paris, 110 years ago, when they
normally see the Seine River running free and never getting ice cover — what is this white stuff, okay? It
was really the technology — otherwise I couldn’t be here. Otherwise, you can’t get food in the winter
time or any transport before you got the icebreakers. Television was introduced and many others in the
other exhibitions. I think that in 1958, when Brussels in Belgium had this Atomium as the symbol of the
world expo, it was the end of the world expos, because the new expos started: television. After that,
people started to see all the wonders of the world in their own living room. Until that, we needed some
places and people to go see.

When I started the work in the science center, there were, in Europe, five of of them, in the United
States, maybe 150, etc. And then I started to wonder, why? We started one of the first science centers in
Helsinki, Finland, which really is not the biggest country in the world, nor the most innovative place
whatsoever. Why did it happen in Finland? I was thinking to leave this picture away, but after the very
proud American presentation here before me, I decided to get this young guy back into history by the
older gentlemen here. This is from the year when I was born, 1958. It’s in Finnish, which is the most
simple language of the world, because you pronounce it exactly the same way as you write it. David,
please read the two first words.

[inaudible] [1:16:47-1:16:50]

ODr. SALMI  Exactly. Alaka Oloco. Every letter is pronounced exactly as it is written. I will give you a
lecture about the Finnish language. When I was a young boy, I learned the word “apple” — which is
written. In Finnish you would say “ah-play,” okay? Then I see — then I realized that “ah” is “a” in apple.
Then I saw the word — describing me — “ape.” “Ah-pay.” Why do you say “ape,” but “apple?” Okay.
Then I saw the word “Ah-sia.” Asia. Then I saw the word “America.” What? It’s always the “a,” but you
say it in a different way. This is strange. But in Finnish, every letter is pronounced phonetically exactly as
it is. If you need two “a’s,” Alaka, then you say it in the long way. Okay, lesson learned? Thank you.

I started to think about this picture, which was taken the year when still Americans thought that we are
the nation number one in all the areas of life. All of a sudden, the Soviet Union launches the first Sputnik,
then Laika the dog, and then the great fine Yuri Gagarin, the great hero, went there. They need something
like this — critical, crucial in the United States to understand that now, maybe we are not the number one
nation, at least not in all the areas of the world — at least not in the space technology and the aero
technology. If the Soviets can send something around the earth, they can also do the half-circle and send
something into the backyard of the White House.

They started a huge thing called “the Sputnik-phenomenon,” which meant the total renovation of the
educational system — teacher education, school books, the first school television was created then. Even
stipends for the students — until that, only the sportsmen were getting the stipends, not talented physics

or chemistry girls and boys. What the professor is saying — the unknown professor is presenting the
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unknown football player and saying, “Come on old guy, don’t worry. During one curriculum year, we
have developed the football player who can kick the satellite around the earth.”

It’s irony describing the look — we have to do something. I think that this has been very much in the
background of science education, in many science crises. First, something ugly things have to happen in
Chernobyl or Fukushima, or what is happening with the climate exchange — how much we have to wait.
The exception was that in the United States, they really started the renovation of the school system, the
universities, and Frank Oppenheimer was getting the Old World expo house in San Francisco, where he
created Exploratorium — the very first science center — which then spread all over North America, then
to Europe, and then many, many other places.

For me, myself, I think that in the beginning of the 1980s, in Finland, I could get also the professor
there, who looks like me, and then the president — and then, of course, the ice hockey player, but under
his arm would have been the PC computer. The Information Age is coming. What should we do? One
answer was, let’s build Heureka. Let’s build a science center, which tells about modern technology. It was
a small thing to happen, of course — for example Nokia, what they did in the 1980s and 1990s until
2000s with the mobile phones was really something new. Let’s say it was a kind of Sputnik-phenomenon.

This is important and also important here. Here are the terms in Japan. I think that the difference of this
— kagaku is very much equal to science, but in Finnish, the word “science,” which is tiede, like in
German, wissenschafi — those two words nearly automatically cover the whole field of academic
research, but also linguistics, history, psychology — even social sciences. In English and in Japan,
kagaku or science, means really only the physics and chemistry, natural sciences — science, boring;
technology, boring, boring; education, not even boring. But interesting things happen in the margins,
where different phenomena meet. Where science and technology meet, it is research and development. It
is the most important factor of the modern societies.

Earlier, you had to have raw materials, good transportation, a peaceful environment, trade, educated
work power etc. Now even if you have this, you don’t manage. You must invest more and more in
research and development. Well, Japan is a good example. Sweden may be the best example in the world.
Finland, rather good, putting money — not raw materials, etc. — but for the training and education.
Where technology and education meet, it is vocational education. First you think, vocational education is
training the technologies, the restaurant people, or the very traditional vocations, but even the training of
medical doctors is vocational education, like teacher education. If I make the argument that training
medical doctors is vocational education, what then is science education?

Well, science education is that when in the university, they take five medical students to be researchers
who discover the dilemma of dalastia? No. Dahlas? No. Dementia. I really want them to put a lot of
money in the science education and research and development so that they will get the Alzheimer and
dementia solved in, let’s say, the next 10 years. Then I think it’s a very real thing for me and many other
people.

What is then in the place where all these things meet — science, technology, education, vocational

education, science education, etc — in our society and in our culture? Normally, I don’t dare to show it,
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because I would be too selfish and egoistic. But here, I dare, because you belong to the club. I’ve been
putting the science center, the science museum, in the focus. The best science museum and science center
is the place where all these elements meet each other. Of course, depending on who is the visitor, and also,
if I go here to the gallery of the modern technology, then I'm clearly in the technology and vocational
education. When Heureka had an exhibition about the future of the science — open questions — then |
was clearly in the purer science and in the science education and that field.

This is an important context, and I think that also very much of our funding is coming, because we are
doing that but not so often we don’t realize what this is all about. Because I am now in the science
museum more than in the science center. We created this for one historical journal. I started to think, what
other places are there in the focus? Then this public engagement of science is also there, meeting in this
element. I also took into account the history, so that here would be the 18, 19, 18 — here it could be 1860.
We could take the slice out from history, and see what actually the situation of technology in Japan 1980
was, when it definitely was the leading country of all the electronic and things related to that. Then we
can make the analysis, how it happened, why it was maybe booming down, and what should be done now.

This has been my kind of historical approach — very long. I will briefly go through the dilemma of
informal learning. There is this term, learning by chance. It is just that you learn something that you don’t
even notice yourself. All of a sudden I realize that I know the word kagaku, because 1 had heard it so
many times. Only after that, I realized, “Oh, science. I’'m learning.” I didn’t notice it. Formal educational
systems are all the time, globally more and more the same — not only in the Western countries, but
everywhere in the world, from the kindergarten to universities and vocational education, etc.

Around us in this informal learning — learning from father and mother, friends, peer groups, science
centers, media, etc. Originally, the informal learning theory was created mostly by Ivan Illich, who wrote
the book “Deschooling Society.” One of the leading brain researchers, Howard Gardner, wrote the book
you already mentioned, “The Unschooled Mind.” Even the names of the books were challenging. There’s
something out there; don’t stay only in the school. It was very radical — not accepted. It was seen as a
political thing. They didn’t notice that both Illich and Gardner — they were showing alternatives. One
thing is that there are peer groups.

What Illich meant by peer groups were people that meet in cafeterias. He wrote one page in his book
describing the learning webs. He was meaning, people meet in cafeterias or pubs or they say, let’s meet
and speak about one topic. If you read that 50 year old page, and change a few names, you’ll think he’s
speaking about the learning webs — the web — although he meant a totally different thing. Peer groups
here meant friends. For Illich — modern peer group — I think it has happened during the last three years
in social media. People are forming their own groups for fly fishing, growing tomatoes, or whatever, and
they get their knowledge from the other people. Myself, I'm using more and more the phrase “learning
environment” or “open learning environment,” because I can see that, very often in the schools, at least in
the Finnish schools, the teachers are arranging the classroom in very informal ways, making the kids go

out and use their classroom and computers, etc.
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It’s not so important if it’s formal or informal — the main thing is learning, although I’'m always saying,
“informal learning, but formal education.” There’s a certain dilemma in it. Then you can see, that earlier
informal learning was bound to places and buildings, but nowadays, it’s really more and more in
augmented reality, virtual reality, with ICT and technology. My favorite phrase related to learning is that
you can teach something to someone only if you know the topic by yourself. You can prove to yourself
that you know your topic only if you can teach it to someone else. “And I know my song well before I
start to sing it,” said Bob Dylan, in a song once upon a time. Science centers have a learning effect. They
have public understanding of the learning effect. But only if the visitors and especially the schoolchildren
do something before the visit and after the visit, you gain permanent learning results — either cognitive
or motivational attitudes.

For more than 25 years, we have arranged for all the kindergarten teachers and primary and secondary
teachers to teach their students a two day course, when they come to science center at eight o’clock in the
morning and leave at six o’clock in the evening. They teach how to use the science center — not only the
science center, because the same principles must be applied if you have a camp school, if you go to
industry, you make a field trip, you go to museum, or even if you go to an art museum. You have to do
something before and something afterwards. I think this is the dilemma. The teachers have to know what
they are teaching, and they don’t know it if they don’t only visit, but also go deeper to the content of the
science center or the museum before their teaching period.

We have done three studies: one related to science center pedagogy, one to augmented reality, and one
to the field outdoor education. How? With a very simple tool. How the teachers are feeling about, first,
the role of the science center. It’s this one. Then, how it is effecting the learning environment. It means
that if they see the science center as valuable, then there is the item — the roles and responsibilities of the
teacher are changing. Okay, if that is changing, then also the roles and responsibilities of the pupils are
changing. There, in the bottom part, there are — what are the innovative roles of this whole process? Is it
really renewing the teaching, or is the teacher just repeating his own way of doing it in the museum like
they are doing in here?

They say that I have 300 seconds left. I will leave you some questions, because I know that it’s the
most important speaker of this conference who will follow me. I don’t know if it is Mister or Missus or
Miss, because it is a Japanese name. That is why I will end my time.

These are the pictures of how the kids are using augmented reality before they came to the mobile
science center, where we were receiving the results when the foundation who was funding this mobile
exhibition — they wanted to get — we would get to the remote places, and they said that it was important
for the boys who are not so keen on science — that they would get the challenge. Actually, what
happened was that the very talented and motivated girls were getting the best results. We were proving
what was happening. First, the founders were not very satisfied for our results, but then they realized,
“Okay, if the very talented, motivated girls in the remote places, or in the rural side of Finland get
interested, okay, then we will use it for that.” We repeated the same research in Estonia, in Belgium, and

in Latvia, and the mathematics exhibition, also in Sweden.
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Cognitive results are important, but my main topic has been motivation the whole time. Situation
motivation is something that arouses nearly automatically when you come to new places — you see new
people, colorful things — lots of impact. It’s very effective, but the learning is easily disturbed, because
you have so many impacts and everything is happening around you. While you can’t use it, situation
motivation happens automatically when you come into a place like this. It’s not long-lasting. You have to
have more and more effects if you want to deal with that.

“No one has failed a museum,” said Frank Oppenheimer once. The point is that the instrumental
motivation, achievement motivation — where there is either the salary, or the punishment — it works
sometimes in school, working life, etc. We need someone to force us a bit. What we have proved, time
after time, is that it doesn’t work in open learning environments. It doesn’t.

Intrinsic motivation is the deeper feeling that you really want to learn. It arouses from conflict.
Normally you think that conflict is a bad thing. The point is that when a kid is reading comics, he likes it
— colorful pictures. Then she sees that her older sister is laughing more. She understands the text is
important. She wants to learn to read, because there’s something in there. Or, having a bicycle with the
supporting wheels is nice, but when the elder brother is passing you, “I want to get rid of those helping
wheels. [ want to be the master, too. I want to learn.” This is really the intrinsic motivation, which starts
from the conflict. “I can’t do it, but I want to.” This is also what happens I think in the long term surveys.
People get interested about the technology or the dinosaurs, and they are reading books and go to the
website after their visit.

The big dilemma of the science centers and museums is how do enhance the momentary strong
situational motivation into long-lasting intrinsic motivation. You can’t do it by the outer tricks. You can’t
pay. You can’t force. You have to find the solution, and because all the visitors are different, it’s different
for different people.

I demand to have five more minutes. You can go. I’'m speaking alone then. Attitudes are important —
when we made a meta-study with my good colleague Helena Thuneberg from several, several attitudes
— it’s the favorite of all educational science studies, because it’s so easy to do that research. What we
found is that it’s very hard to change the attitudes towards the sciences after the early teens. Let’s say that
8, 12, or 13 is the last moment. Before that, you can do it. It’s not so easy. It’s especially difficult to
change if people have learned those attitudes on an emotional basis — especially the girls, if the other
girls and the parents have been teaching them.

I think this first looks like a bad dilemma — but I think again, we have the strong side in the museums
and science centers. The point is that we are really working on an emotional basis. If we can create the
science attitudes in this institute, then they are right and then they are hard to change. It’s really important
to start early — of course, you continue also in the high school and senior high school level.

This is one mathematics exhibition which is very small — with the 4D mathematics in Korea and the
small exhibition in the Tallinn science center, where we really find good results related to STEM. I very

briefly explain how we do nearly all of our research. We have the pre-test one month earlier in the science
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center exhibition. We use the very standardized questionnaires, like the Deci-Ryan motivation tests, or the
Raven visual reasoning tests. Every time we create different knowledge test.

The knowledge test — it’s important. This is from a science magazine about five years ago where
Greenfield was saying that, every time we are teaching something, we never teach the text but the
knowledge and skills and facts, etc., but when we make the test, we are testing the test. The point is, if I
learn this part of the classroom — the structure of the cell with a microscope, and this part with a
traditional blackboard and slides, etc, — and then we make the test, very often this side wins. If I change
it and give them the microscope and say “please find the golgi apparatus.” This side will manage the test.
I think it’s the same thing. Rarely, never, are you managing how well you can play the piano by giving a
pen or pencil and paper. You test it — or the gymnastics, how you throw the basketball. It’s not the pen
and — that’s why it would be important to measure the science skills really like skills — hands-on,
learning by doing.

That’s why, every time we are asking knowledge, we have the multiple choice, but we are not asking,
“How many liters of blood is there in a grown-up homo sapiens human being?”” We say there is five liters.
We don’t make the question: there is 1 liter, 1.5, 7, 10 liters. But we say, “There is five liters of blood in
an adult human being.” Right? Wrong. I don’t know. Because so many things in the science exhibitions
are things that have been taught five years, or five days ago, or next week, or after five years, or never.
That’s the best side of informal learning. There are things that you never learn in school, or even outside
the school if you’re not active. We give the chance to the pupils, to say, “I don’t know.” Of course, the
little kids at the age of 12, they never use this “I don’t know.” It’s also interesting to see what type of
children confess that they don’t know. Now, in the end, I will show one result of our study.

What the decision-makers, and founders, and politicians and bureaucrats are asking, “Okay, it was fun,
but did they learn anything?” We can always prove that post-knowledge more than pre-knowledge. We
can show that the correlation was pretty high. Nowadays, for example, in the dinosaurs, we were also
making the questionnaires half a year later. Because after one month, you are measuring the remembering,
not the learning. We find the very clear correlation most of the time. When we took into account the
situation motivation — which is also the effectiveness, the correlation between pre- and post-knowledge
— it’s not so strong anymore. When we take into account this autonomy, by Raven, it means that those
people who actually — autonomy is a very important factor in science exhibition learning. It means that
you don’t learn because the teacher is demanding or father is expecting that you learn. You just want to
do it. You don’t care about the other pupils. You want to learn it. Okay, we take into account that as a
factor. Then, we take this Raven visual reasoning ability. Is it that the kids who are good at doing that
reasoning, that they are good also in the exhibition? It looks very much like that.

If we also take into account school success, those who are clever in school get the better scores in the
exhibition. Sorry to say, but it happens very often. We see how this autonomous feeling is correlating
with school success and how school success is correlating not only with the reasoning ability but also
with gender. It’s an important thing. And still, we find a very important thing — what David and Jeff

have been speaking on — the earlier visit to the science center has a really big impact.
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Now, I’'m stupid. If I don’t take into account these correlations here, the original correlation between
pre- and post-knowledge would be much stronger, and I can say “Look, we are so skillful in the science
centers and museums that they really learn.” When we take into account all the — only these background
factors, there are many more behind it. Then we see what is — but the main thing is still this effect, and
we see many of these correlations. I will still — I added this yesterday evening, after the presentation of
David here. I was at Heureka for 20 years, the Finnish science center, and every year did more than 1500
interviews of the people. Well it was a long interview, and now, what was happening here.

When we try to explain how understandable the exhibition was, or how much engagement people had
in the exhibition, there were these several factors like educational background, how academic you are —
very important — which people don’t understand is this number of visits. I’'m calling them the science
center freaks. They come there every year with their kids, or mother-in-law, or whosoever — gender, the
duration of the visit. The interesting thing is, the more people have been there, the longer they stay,
because then they also choose the planetarium, and all the other activities. They know where they are
coming — age, place of residence, where they live. And also, year of the visits, which correlates with
what the content was, because the science center has a lot of exhibitions. Plan of revisiting the exhibition
comes out from these factors. That very much affects for the understandability, etc. This is from our
brand new paper which will be published into one booklet and one journal, and I think that it’s really
negotiating and discussing with the results that Jeff and David were presenting here. I’m relating here
totally to the big amount of facts and just the questionnaires. They just have the free word there in that
end. It’s really supporting and showing the big picture — what type of elements there are. And they are
many.

Still one thing that is rousing in Europe now is this STEM. You are adding art on to science,
technology, engineering and mathematics research and education. The art here does not mean the art like
in the aesthetic museums and artists, etc. It means it in the original Latin and French meaning: skill, art.
Artists were a skillful person at first. The point is how can we use the skills in science, STEM education,
in a creative way, and we already started two new projects — creations and then stories of tomorrow,
with deals with traveling to Mars, and schoolkids are planning them by themselves in their classrooms.
OFlx 74 Iy RiZh V) ET~ i F REFRE OHannu SAIMI S AD THEET LT, &)
WELTHTEZBECOELET, (85
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Approaching Science Literacy through Taman Pintar’ s Perspective
Nia DIANTI

(Taman Pinter Science Center, Yogyakarta, Indonesia)
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OMs. Nia DIANTI, Analyst, Taman Pintar Science Center Thank you very much for this opportunity.
Good afternoon, ladies and gentlemen. First of all, I want to introduce myself. My name is Nia DIANTI.
I’'m from Taman Pintar Science Center, Yogyakarta, Indonesia. I want to say thank you, especially for my
colleagues, our colleagues from Kahaku, for letting us get involved in this great research, in this great
project. Today, I’'m going to deliver my presentation about our experience when we run the Album
Dictionary program. Also, I want to give an overview of some information about Taman Pintar itself.
Before I start my presentation, I want to ask some questions. Is there any one of you — before this
symposium have you ever heard about Indonesia before? Can you raise your hand? Who knows
Indonesia? Okay, that’s good. That’s great. Because the last time I gave my presentation in another
country, no one knew where Indonesia was. That made me very nervous. That’s good. That’s all for ice-
breaking today.

My presentation outline for today: first, I will introduce about Taman Pintar itself, a place where I work;
second, I will share our experience about our effort to attempt science literacy in Indonesia, especially in
Yogyakarta, where Taman Pintar is located; and third, the last one, I’'m going to share our experience
when we ran the Album Dictionary program and the result that we got from that.

This is my first question. Where is Taman Pintar? Here we are. We’re in Indonesia and exactly in the
center of Java. This is where we are. If you know something about Indonesia — this is Indonesia, this is
Singapore, and this is Malaysia. Next, a little information about Taman Pintar. We are located in
Yogyakarta, Central Java Indonesia. We are a newborn science center, very new, because we just started
to build in 2006 and fully opened to the public from December 2008. We are fully owned and ran by the
local government of Yogyakarta — and the one, the most important thing is we also are one of the
pioneers of the Association of Science Center in Indonesia (ASCI), which was established in 2013 in
Jakarta. For your information, the oldest science center in Indonesia itself had just been built in 1991 in
Jakarta, and long after that there is no science center which was built, and we are the second center that
was opened in Indonesia.

ASCl itself — the Association itself has 11 members from several provinces in Indonesia. We really hope
by joining this kind of symposium, it will develop our knowledge. We really hope that ASCI, the

members of ASCI itself in Indonesia, will grow as our new government gives more attention and concern.
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They have a new plan to build like 100 science centers around Indonesia, and I do hope that my
government really implements that plan.

Okay, about Taman Pintar itself — we consist of five main zones, and the first one is Gedung Oval or
oval building. Inside oval building you can see several educational zones, and several permanent
exhibitions, like prehistoric life, aquarium, freshwater aquarium, nuclear zone, etc. The second one is a
square building, and inside the square building you can find another educational zone and permanent
exhibitions, such as motorcycle technology because the most users of motorcycles are in Indonesia.
Many people are using motorcycles in Indonesia, so we have motorcycle technology here, and also, here
you can find the history about Indonesia and also Indonesian culture — sport and broadcast zone, and
others. The third one is the planetarium. We have a very small planetarium or tiny planetarium, but we
can be proud, because this is the one and only digital planetarium in Indonesia which still runs.

The next is Gedung Paud or early childhood education building. This exhibition or this building is
particularly for children, aged two years until seven years, and we also encourage their independence,
because we teach them how to learn by themselves. In this building, parents are not allowed to
accompany their children. Probably this is a little bit different with ComPaSS, but because the main aim
of this building is to increase the independence of children themselves.

The last one is Kampung Kerajinan. This is the craft village, because Indonesia is very, very rich in
culture and crafts, so we built this exhibition, this zone. In this place, visitors can play with clay. They can
create their own creativity, and they can learn how to make batik, a special fabric from Indonesia, and
also children can paint clay pottery in this place. They can take their creation as a souvenir. That’s a little
a bit about Taman Pintar.

Next, I'm to share about how our effort to achieve literacy in our audience is going, because science
literacy itself in Indonesia is a very, very new thing. Even the science center itself is new, so we have to
arrange our own strategy. We should arrange our own definition about science literacy itself. We knew
that achieving a science literate society is very hard. We try from very beginning. We encourage — so we
have a strategy to encourage the audience. First, our model for them is to explore our exhibition in Taman
Pintar. I can say that actually the main definition about science literacy is probably the same in all places.
But how we, if we are to attempt this goal, is probably different from one place to another place, probably
because there are some differences in terms of cultural backgrounds or society backgrounds. So, we
adjust our strategy so it can be implemented in our science center.

As we see in the picture, the question is then, why we should encourage visitors? The answer is because
the complexity and the rigidity of the learning process — I mean the formal learning process in school in
Indonesia, especially from several decades ago — it has shaped the people’s mindset about science itself
as an uninteresting subject to learn, or in the worse term, we can say that science is a scary thing to learn.
Even almost all of children would say that science is like a horror movie and maybe boring — something
that will make you sleepy if you want to learn science. That’s why we want to, here in our science center,

change this mindset.
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Then, how can we change their mindset? The answer is by introducing them with a new way to learn
science. We want to show them that science is not a scary thing that you learn. That science is actually
fun things, very interesting things, and so challenging that, you can learn and you can find in your daily
life. After we provide exhibition and education tools, which are interesting for children and fun, we do
hope that it will increase their interest — it will raise their curiosity. They will start to say, “Science is not
difficult. Science is not horrible, but these are interesting things to learn.” Our assumption after their
curiosity is raised is that they will have willingness to learn. They will be eager to learn what science
itself is. Finally, after they fall in love with what we call science, they will learn by themselves, and they
can know from their own willingness, and they can understand what science is, and finally, probably, this
is what we call science literacy.

Like I've said before, science literacy is a relatively new thing in Indonesia. We had to follow such things
like what I have mentioned before to attain science literacy, especially in Indonesia. I shared this
experience based on our education background and our society background. Like what I’ve said, based
on condition of the prevalent education background of our society, like several years ago — several
decades ago probably — Indonesia had a very bad educational system. At school, they think that science
is a scary thing and only one-way communication in class — formal learning, only one way
communication — children cannot interact with their teacher. We want to change this mindset. Based on
this condition, we also realized that to make people literate meant to encourage visitors, especially
children, to question, to think, and to explore the scientific phenomena that happen around them.

We do hope that through our learning tools and through our exhibition in Taman Pintar, we want to, like
what I’ve said before, welcome a new fun way in learning science. Therefore, in our science center, we
provide several zones that each combine interactive props and signage.

In addition, to support our exhibition, we also had designed several programs, or education activities,
such as Robotik Short Course, Robot Competition, Water Rocket Workshop, Water Rocket Competition,
and Student Science Competition. All of these activities are annual programs in our science center, and
we are really glad because year by year, the participants increase. From the first time, we only held these
competitions at the local level only for one region, but now we’ve held these for national competitions, so
all students around Indonesia participate in these activities, and we’re really glad about that.

However, as a newborn science center, of course, we face so many challenges during our effort to attain
our goal. I think the most prominent challenge is that the science center itself has not become a popular
place to visit to learn science in Indonesia. Like what I’ve said before, in fact in Indonesia there are only
11 science centers. Many people do not know what a science center is for — is it a kind of place to play
or to work? They don’t understand about that. We undergo an intense promotion program, and beside
promotion as the term of advertising, we also run activities to attract them.

We are visiting several schools in outskirt areas through a program called Taman Pintar Roadshow. We
visit several schools, and we run hands-on science programs, and we bring several exhibitions there and
this will always be very interesting. I mean, this is my favorite activity . I always join this activity.

Children in outskirt areas, they never have imagined that science can be that fun. I’ve seen their faces
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when we held such activities, and they become so interested with science. It’s so wonderful to have this
kind of program in Indonesia.

The next thing is about the Album Dictionary. This is the last part of my presentation. I think I would not
last more than thirty minutes, because I already donated my time for Mr. Hannu. Thank you. Okay, this
last thing is about Album Dictionary. Album Dictionary workshop is one activity in the PCALI project.
To follow it, our program measures exhibition and educational activity. All of this time, Taman Pintar
relies on surveys that we conduct per semester and also internal discussion among management officers.
We believe that this is still far from the perfect measurement in terms of how to measure how successful
the program is. We still, in our effort to make this more perfect — and yes, unfortunately, of course, these
surveys lack a question about how useful the knowledge and the information that they get from Taman
Pintar. We gather a lot of information from another science center — how to improve this kind of survey
or measurement. We are very glad that last year, several friends from Kahaku introduced an activity
called Album Dictionary. After we learned about this program and activities, we decided to run this
activity in Taman Pintar,

After we arranged a time table, finally we ran this program on January 2016. The program itself, we
divided into two sessions. The first session is for junior and senior high school students. The participant is
only — not many, because this is a new activity from us, so we want to really, really be involved in this
activity, so we have to accompany all the participants. In this first session, the version that we use is a
self-guided version. These are the tools that they use, smartphone and digital camera — and second one,
on the next session, the participants are elementary students and college students.

This is the version used for the elementary student, because they don’t know how to use a smartphone or
internet properly, so they just use the gated version or paper version. The second one, the college student
— they used their own digital camera, and they also used the self-guided version for this college student.
For the elementary student, they are accompanied by a guide who helped them take a picture, so they can
enjoy and explore the exhibition freely, and they won’t be bothered with something like a laptop or a
camera. The guide helped them to take a picture.

For your information, Album Dictionary itself is a kind of activity to know the audience, comment or
respond about an exhibition that they see in the science center. This Album Dictionary workshop is
connected to PCALi website or blog. What they write in the survey — this kind of activity, they can
upload it into the PCALI blog. Another member of PCALI can access their comment or response, and
they can build like interactive — or interact with other members of PCALIi from around the world.

This is the picture when we run the program. These are several children who are involved in this activity,
and this is the result of their work. As a new activity, we also have challenges, but there are two main
challenges that we face. First is that this activity is not so easy for children. Children, especially
elementary students, face difficulties to connect the words and their comment — connect the words that
they choose from the blogs, and their comment, what they’re feeling. They have difficulties to share what
they’re feeling, what their comment is, what their opinion about the exhibition is. There are some funny

things here. Because they write their comment in the Indonesian language, we have to translate it into an
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English version. The funny thing is that even in Indonesia itself, we — the staff has a translator — we
have difficulties to understand what they mean, even in our own language. This is so funny. We don’t
know how to translate it into English, because in Indonesia, we cannot understand what they mean. That
is one of our challenges.

The second one is that we need to adapt the system and to improve our facilities to make this kind of
activity suitable to our society. For example, in Indonesia, the internet connection is not as fast as in Japan,
probably. Yes, in some place, probably it can connect faster, but in other places, there are not even any
internet connections. Internet is one of the barriers of this activity. The second one is the language barrier.
Since the blog only provides two language, Japanese and English. For people, we just — their first
language is not English or Japanese. I think it can be very difficult to enjoy this activity.

We also have the significance of the workshop to Taman Pintar, because this workshop is very interesting
and very useful for us. Generally, Album Dictionary is a very interesting activity, and I really think that
this activity can be a new way to measure or to assess how successful the program is or the activity that
we run. Moreover, I think the result of this activity can also be used as an evaluation material, and to
improve our survey, our research in the future. In the future we can adopt some points from AD
Workshop, or if we can improve out facility, probably we can create a similar program or similar system
that can facilitate society or audience in Indonesia.

And for the conclusion, I think that just a summary of what I have said. Taman Pintar is one of the
science centers in Indonesia, we concerned with promoting science literacy among society, and the
second one is done to formulate the strategy — like what I’ve said previously on how to achieve science
literacy through several stages — encourage first, interest, learn, and then literate. Evaluation and
program measurement is performed by visitor survey and internal meeting. And Album Dictionary
workshop can enhance Taman Pinter’s knowledge, and is very usable for us, and we know how to collect
data and see our visitor responses, and follow it, our program, as well as to share the experience among
the visitors around the world.

Okay, I think that’s all my presentation. Thank you very much, and good afternoon.
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OMs. DIANTI  Okay, thank you for your question. We have a website, our official website, we have —
you can see a lot of information from Taman Pintar from www.tamanpintar.com. You can see from that
our front page is on Facebook, on Twitter, on YouTube — you can find Taman Pintar. Also, we often
advertise ourselves in local media, such as in newspapers. When we have certain particular activities like

the Robot Competition, we directly contact all schools in Yogyakarta or around Indonesia. We directly

send email or letters of invitation to them.
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OMs. DIANTI  We run — if I’'m not mistaken, one program is still simultaneous with Robotik
Workshop. We run two programs for the students themselves and for the teachers. There are separate
workshops for each of them. But that’s the only one we have for teachers. Not many. Thank you.
OEM#EB HoNREH>TINELT,
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oMs. DIANTI  Okay, good afternoon again. My poster is over there. Basically, my poster explains the
summary about my presentation today. From there you can see the picture of Taman Pintar in the first
picture. That is our science center from the front of Taman Pintar, and the second picture is one of my
favorite exhibitions. Children are enjoying the exhibition. They try the pedal generator, and the third
picture is about when children participate in our Album Dictionary workshop. If you have question about

my poster later, you can ask me, and I will be glad to answer your question. Thank you.
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How do you think about this research project “PCALi” ?
oProfessor Hannu SALMI, Professor, University of Helenski ~ So first of all, I think this PCALIi system
that I have seen now and reported in several different contexts — first it took a little bit of time to
understand how it has been fixed, how the data is collected, and how much activity from the people
attending it is needed. I thought first that there is a certain danger of subjectivity, so that the people, when
they know that they are part of PCALI, that they activate themselves and give maybe the answers that
they want, to satisfy people who are questioning them. But I think the same danger is avoided in many
behavioral science cases — that when people know that they are filmed, other people say that this is a
research effect that you are not behaving in a natural way when you are filmed. It’s amazing how quickly,
in one or two minutes, even adults forget that the camera is on.

That’s why I think that you have been collecting reliable data — and big data — and also what is

important is that if you have done it so systematically, then it’s for sure that it can be made better. It is
totally sure that you will find mistakes. When you have done it in a systematic way, once you find the
mistake, you can correct it everywhere, or you can add something that you have realized — that this
doesn’t work, we need this one — then you just add some items to your questionnaires and your analysis.
One moment which made me really understand it was our colleague — sorry, I can’t pronounce your
name, you, yes. Okay, yes. When you showed these five circles — which types of visitors are, and how
they are, where their center of gravity is, with the different visitors — that made it very clear.
However there is one danger, I think, when you try to please everyone, that you are hearing too much
over the audience. It was my older colleague, director of design, he said, “Hannu. Trends. We don’t
follow the trends. We are creating them.” I think that this is also important — that it’s important to listen
to stakeholders and audiences, but you have to do it. If we would have created the science center in
Finland in the way that the teachers wanted it, it would never become a success. I have nothing against
teachers or headmasters. They’re my friends. They are doing extremely good work, but we had to do
something different — something supplementary. We have to keep our own identity and not start to
behave and please everyone, but do our own job.

And I think that this PCALI, and other things that I have heard here really gives an opportunity for this,
especially when it seems to work in open learning environments, which are zoos, aquariums,
technological centers, science museums, modern science centers, ICT, etc. This kind of entity, which is

flexible for different type of institutes is a very important element here.

How do you think about this research project “PCALi” ?
oMr. Jeffrey RUDOLPH, President & CEO, California Science Center I just had a few observations
and comments on PCALI. I think I’'m sitting at the end of stage, so I can be pushed off easily. But overall,
I will first say that I think there were some very impressive and some really interesting comments here. |

thought the most notable to me — and perhaps the greatest benefit in listening over the course of two
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days — is the exchange among colleagues that seems to be generated by PCALi with multiple museums
— and people beginning to talk to each other and learn from each other. It is really impressive. That's
something that all of us need to do more, and this became a great vehicle for doing that.

I also would say Mr. Sakuma actually changed my thinking a little bit — but it doesn’t reduce the
concern I have — and my concern, a little bit on the downside, is that the numbers are really small. Given
among all the museums participating, you’re dealing with just those who visit, millions of people, and
you’ve got a self-selected group of 1500 or less that have participated in this. That doesn’t include those
who aren’t coming to the museums. I think the cautionary note is to learn from and benefit from a
deepening relationship with Mr. Sakuma and others like that to learn from it, but to consider and be very
deliberate in thinking that the evaluation, the results, and the information you’re getting does not
necessarily represent your whole audience or your whole potential audience of non-participants in PCALI.
In a way, because of the self-selection of who was in this, we could end up preaching to the choir, and
getting narrower and narrowetr.

That’s my one cautionary note, but I think with that said, there’s a lot of wonderful information to learn.

How do you think about this research project “PCALi” ?
oMs. Nia DIANTI, Analyst, Taman Pintar Science Center 1 don’t know what I have to say here, but
thank you for the opportunity. About PCALI itself and Album Dictionary, I think I missed some
explanations from my previous presentation, because I didn’t explain about Album Dictionary, but thank
you. Ms. Mika already explained about Album Dictionary briefly, so probably you could get a brief
understanding about Album Dictionary itself.

From our experience with PCALi and Album Dictionary, probably from my perspective — it’s
different from Mr. Hannu, because in the level we are a newborn science center — and for us, such tools
like PCALi or Album Dictionary really enhance our knowledge about how to collect data from the
audience itself and from our visitors. In our level right now, we really need to collect the audience
response and their opinion about the science center. Because probably, it’s a little bit different with a
science center which’s already settled, but in our experience, because we are growing hand-in-hand with
our audience, we have to know what they want from us, and we try to give the best that we can. Because
like under symbiosis, we share each other with our audience. I think that’s my opinion about this project.
Thank you very much.
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IR, A FETOFEEZMNT, BrolFoTRILWVED, HY ETh,
ODr. David ANDERSON, Professor, University of British Columbia Thank you so much, and I’ve for
a long time known and understood the PCALi project through Professor Ogawa, and I’ve had the
opportunity to participate in some small evaluation phases. One of the things that Jeff raised — and
indirectly Hannu — was the issue of the small number at the moment — 1500 or so — 1400 or
something people participating. I’'m just wondering, with the advent of much more accessible
technologies, for instance, smartphones and apps and these kinds of things — currently the registration
process requires you to get a PCALi card and the bar code and these kinds of things, and they’re
increasingly becoming very antiquated technologies. I'm just almost wondering with the advent of apps
and smartphones, is this an opportunity to remove a barrier which might otherwise prevent people going
through this process of registering and being a participant and then later an active participant or a heavy
user, as our colleague described? I think very, very shortly these technologies are going to become even
easier. With the advent of location services and identification of whether you’re in a PCALI zone, for
instance, these things might knock down some barriers that make accessibility even higher.

I’m just wondering, have you thought about these kinds of things, and the opportunities that are
presenting themselves now and even more?
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oMr. RUDOLPH  You know, I think I’d follow a little bit about what Dave was raising, which was the
question about apps and various technologies coming along. We have so many things being developed,

and frankly, we get contacted weekly by somebody who’s working on developing some new kind of app

that they think will enhance the guest experience, provide additional information, do things that we may

- 569 -



FAEOETE (S) FOPEERMILE T 2 kAU A AEJE R E & AT L OREEL (REZS

want to do. Honestly, some of them sound fantastic. The issue is always money, and then determining
within that, what can we afford and what best enhances the guest experience and the educational
experience and so on.

Certainly, art museums in some way are doing more than science centers and other museums, in part
because they encourage a very personal experience with a piece of art, where you can look at it and learn
about it, and apps tend to be really good at that. We tend to want to encourage more interaction, and offer
more group experiences and social experiences among people, and those are a little harder to do. Not that
apps can’t do it, but it just takes another level of thinking about it. So we’ve been slow, I will admit that. |
think some of our colleagues might be going faster than us, but we’ve been slow in trying to really think
through what’s the best use of these technologies. I think this is, really — that’s sort of where the
extension of this does go — is to use new technologies that allow it to be more widely adopted — for the
user, perhaps, an easier interface, but sometimes for us, the cost of establishing it.
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