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Foreword

Shigekazu Yoneda

Director

Department of Science and Engineering
National Museum of Nature and Science

The Artefacts consortium is an international
association for historians of science and technology
working in museums and academic institutions. It
was established in 1996 by curators from the
Deutsches Museum, Science Museum in London,
and the Smithsonian Institution, and connects
researchers and museum experts who use material
culture in historical study and public displays.
From October 8 to 10, 2023, the National Museum
of Nature and Science, Tokyo, Japan, had the honor of hosting the very first Artefacts meeting
outside of KEurope and North America.

Over the three-day period, the museum welcomed 53 participants from eight different
countries and across Japan. Attendants participated in discussions and presentations of
research, deepening their understandings and connections with colleagues and peers. On the
afternoon of the 9th, the second day of the meeting, the general public were invited to attend
lectures by notable researchers from Japan and aboard at a public symposium. The lectures
were supported by simultaneous interpretation, and proved to be incredibly popular with 120
people applying to join. Unfortunately, due to the seating capacity, only 37 people—chosen at
random—were able to attend in-person, but 345 participants joined for the live broadcast,
with 187 concurrent viewers at one point during the lectures.

The National Museum of Nature and Science was established in 1877. Initially
founded as a museum for science and technology, more specifically industrial technology
education, it has since developed into a museum for natural history and the history of science
and technology. Now, almost 150 years since our establishment, we stand as a unique museum
that brings together the history of science, the history of technology, human history, and
natural history. We are committed to being the foremost destination for reflecting on the
development and evolution of humanity over the Earth’s long natural history. It is my hope
that hosting the first Artefacts meeting in Asia will prove to be an invaluable contribution to
toward this effort.

In closing, I extend my heartfelt thanks to all who have contributed to the conference.
I am profoundly grateful to all our participants, especially those who journeyed from abroad,
and to those who resonated with the event’s objectives and lent their support and cooperation.
I also wish to express my appreciation to the dedicated staff whose efforts resulted in the
smooth execution of the event. I look forward to the continued growth and success of the
Artefacts community.
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1. Overview

Nobumichi Ariga (Chair of Program Committee)
Associate Professor, Graduate School of Language and Society, Hitotsubashi University;
Affiliated Researcher, Department of Science and Engineering,

National Museum of Nature and Science

Artefacts 1s a consortium of academic and museum-

based scholars, mainly those in Europe and North

America, who study the history of science, technology

and medicine by using artificial objects in research

and public display. The network was established in

1996 by curators from the Deutsches Museum,

Science Museum in London, and the Smithsonian

Institution and since then has held annual

conferences and published a volume series based on them. For the first time in its history, the
twenty-eighth annual meeting of Artefacts was held outside of Europe and North America,
and the National Museum of Nature and Science in Tokyo (hereafter Kahaku, the abbreviation
of the Japanese name) hosted it.

The conference was held from October 8 to 10, 2023, at the museum’s auditorium as its
venue. A Program Committee made up of domestic and international curators and researchers
was responsible for the program, while the Department of Science and Engineering at Kahaku
took charge of the management and operation of the meeting. The afternoon of the second day,
the 9th (Monday and a national holiday), was designed somewhat independently as an
“International Symposium” open to the public. The entire meeting was supported by ICOM
Japan, and it was generously sponsored by the SECOM Science and Technology Foundation
and the Total Media Development Institute Co., Ltd. and supported by Japan National
Tourism Organization.

Each year, Artefacts' annual meeting has its own theme. This year’s theme was “Wide-

Angle and Long-Range Views,” whose aim and scope were stated in Call for Papers as follows:

A gathering in Japan, where “Western” science and technology have been transferred to
the unique culture of a long tradition, must provide an opportunity to reflect on the
processes and consequences of globalization once again after the severest years of
COVID-19. In addition, the Japanese National Museum of Nature and Science comprises
both natural history and the history of science and technology, and, if combined, it will
be an ideal place to reflect on human activities in much longer “history” of nature. When

the authors of 7The History Manifesto insisted on long-term thinking,! one of the



commentators contributing to Zszs pointed to the absence of museums in their discussion,
concluding that “we urgently need the wide-angle, long-range views only historical
museums can provide.”2 In a broad interpretation, we will pursue this possibility based

on museum objects and other artefacts.

What follows is a brief description of the contents of the meeting. On the first day, I gave
a general introduction, and Hiroto Kono, Curator of physics and the historian of science at
Kahaku, introduced the museum's materials related to the history of science and technology.
This was followed by a keynote session in which Ulrich Kernbach, Head of Exhibitions and
Collections at the Deutsche Museum, and Margaret A. Weitekamp, Director of Space History
at the Smithsonian National Air and Space Museum, each delivered a lecture. The full text of
these two papers is included in this report. Scott Anthony, Deputy Head of Research and
Public History at the Science Museum in London, commented on the two lectures.

The PhD Candidates/Students session, held after a break, consisted of four presentations
by young researchers who have not yet obtained their doctorate degrees (it was the first of its
kind at Artefacts meetings). For an overview of each paper, please see the abstracts included
in this report. Kahaku subsidized a portion of the travel expenses for these young researchers
and presenters from developing countries. This measure was particularly highly appreciated
by those involved in the Artefacts consortium and, I believe, was one of the major factors that
led to the success of this year’s conference.

After the PhD session, we held an exhibition tour, which is customary at Artefacts
meetings. Among the permanent exhibitions, we toured the “Navigators on the History of
Earth” on the 1st floor of the Global Gallery, “Investigation Technology for the Earth” and
“Progress in Science and Technology” on the 2nd floor, and “Techniques in Observing Nature”
on the 1st floor of the Japan Gallery. Also, we visited “The Great Kanto Earthquake 100th
Anniversary Special Exhibition,” which was currently being held. After the tour, a reception
was held to which all participants were invited, and the first day ended with an opportunity
for interaction among the participants.

A symposium open to the public was held in the afternoon of the second day of the
conference, which will be described elsewhere in this report. Excluding this part, the second
and third days were mainly devoted to general research presentations. In total, we had four
regular sessions and one special session, with a total of 15 presentations (originally 16 were
planned, but one was cancelled). This report contains the entire contents of two of these
presentations, which are the results of joint research conducted by Kahaku and the Total
Media Development Institute Co., Ltd. For other papers, please see the abstract.

At the end of the conference, there was a “round robin,” which can be described as a
“traditional event” at Artefacts meetings. In this event, all participants take turns briefly

describing the current status of their institution. At this year’s meeting, there were



participants from institutions that had never participated before, and we were able to
exchange useful information.

In fact, this meeting brought together an even more diverse group of participants than
ever before. Particularly, participation from China and the Philippines was a direct result of
the fact that it was the first meeting in Asia. A total of 47 proposals were received for the Call
for Papers, probably the highest number ever. The Program Committee considered shortening
the presentation time and including more papers, but in the end, we decided to respect the
spirit of the Artefacts meeting of allowing ample time for questions and discussion, leading to
regrettably rejecting about half of the proposals. In selecting papers, we prioritized those
related to museum practice and considered the geographic and organizational diversity of
speakers. As a result, we had no choice but to reject a great number of very interesting
historical studies by university scholars.

For my own part, I first participated in Artefacts meeting in 2015, when I was working
as a curator at Kahaku. It was the twentieth meeting held at the Museo Nazionale della
Scienza e della Tecnologia Leonardo da Vinei in Milan, Italy. After participating several times,
I proposed hosting the conference at Kahaku, but I had no idea how many speakers and
participants there would be. In addition, due to the spread of the COVID-19, the possibility of
holding a face-to-face meeting was uncertain. The meeting at Kahaku was originally
scheduled for 2022 but was postponed by one year to 2023. Despite all these, we received a
large number of paper proposals, which far exceeded our expectations, and I was extremely
pleased to be able to welcome so many participants from Japan and abroad.

The Tokyo meeting was made possible through the cooperation of many people. I would
like to thank members of the Program Committee, Juan-Andres Léon (Science Museum in
London), Johannes-Geert Hagmann (Deutsches Museum), Teasel Muir-Harmony
(Smithsonian Air and Space Museum), Yoshimi Takuwa (Tokyo Institute of Technology), and
Hiroto Kono (National Museum of Nature and Science), for their very helpful advice in
considering the purpose of the meeting and organizing the timetable and program. Everyone
who was willing to chair each session did an excellent job of facilitating the entire program,
with almost no delays. Equally important was the behind-the-scenes work of my former
colleagues at the Department of Science and Engineering at Kahaku, who did a huge and
diverse range of work, including setting up the venue, preparing meals, providing travel
assistance and invitation procedures, arranging simultaneous interpretation and live
streaming for the public symposium, and managing the budget. Those involved in museums
must understand the work behind the scenes determines the success or failure of things. I
would like to note here that I received many compliments from overseas colleagues regarding
the excellence of their preparations.

ARTEFACTS XXVIII, which was held in Asia for the first time, foreshadowed new

developments for Artefacts in many ways. I expect that museums in Japan and East Asia,



including Kahaku, will further develop by participating in Artefacts meetings and through
deepening exchanges with institutions in Europe and the United States. Through this, I also
hope that research and exhibitions on the history of science and technology using objects, or

artefacts, will be further deepened in various places.

1 Jo Guldi and David Armitage, The History Manifesto, Cambridge: Cambridge University
Press, 2014.

2 Thomas Séderqvist, “The Muse(um) Is Political,” Zsis 107 (2016): 342—344, on p.344.
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2. Timetable and Program

1) Timetable

October 8, 2023 (Sun)

12:00— Check-in

13:15-13:45 Introduction

13:45-14:45 Keynote Session [2 X 20 min. talk + 20 min. discussion]

14:45-15:15 Coffee Break

15:15-16:45 PhD Candidates/Students Session [4 X 15 min. talk + 30 min. discussion]
16:45-18:15 Guided Tour

18:30—-20:30 Welcome Reception

October 9, 2023 (Mon; National Holiday)

9:30-11:30 Regular Session 1 [4 X 20 min. talk + 40 min. discussion]
11:30-13:00 Lunch
13:00-18:10 Public Session (International Symposium)

October 10, 2023 (Tue)

9:00-11:00 Regular Session 2 [4 X 20 min. talk + 40 min. discussion]
11:00-11:20 Coffee Break
11:20-12:00 Special Session [2 x 15 min. talk + 10 min. discussion)
12:00-13:00 Lunch
13:00-14:30 Regular Session 3 [3 x 20 min. talk + 30 min. discussion]
14:30-15:00 Coffee Break
15:00-16:30 Regular Session 4 [3 x 20 min. talk + 30 min. discussion]
16:30-17:00 Coffee Break
17:00-18:00 Round robin, Wrap-up, and Farewell



2) Program
October 8, 2023 (Sun)

Keynote Session
Chair: Osamu Kamei (National Museum of Nature and Science, Tokyo)

Ulrich Kernbach (Deutsches Museum):
Has There Ever Been a Long-range Perspective at the Deutsches Museum, and When Did
It Got Lost?

Margaret A. Weitekamp (Smithsonian National Air and Space Museum):
Remaking Museums: Examining the Scholarly and Intellectual Frameworks for the
Material Heritage of Science and Technology as Seen in Museum Renovations

*Discussant: Scott Anthony (Science Museum, London)

PhD Candidates/Students Session
Chair: Carola Dahlke (Deutsches Museum)

Katy Duncan (University of Cambridge):
The Earth and the Electrometer: Measuring Atmospheric Electricity 1850-1930

Irina Fedorova (Friedrich-Alexander-Universitat Erlangen-Niirnberg):
EcoMuseum in Kazakhstan: The Dark Aspects of the Soviet Scientific and Technological
Achievements

Lufeng Xu (Ecole des hautes études en sciences sociales):
Museography of Technical Objects: André Leroi-Gourhan's Museum Work on the Technical
Milieu of the Eurasia

Sandrine Welte (Ca‘ Foscari University):

Circulating Civilisation: Venetian Glass Beads as Agents of Global (Ex)Change

October 9, 2023 (Mon; National Holiday)

Regular Session 1: Transdisciplinary Exhibitions
Chair: Elisabeth Berry Drago (Science History Institute)

Tsuyoshi Hosoya (National Museum of Nature and Science, Tokyo):
Special Exhibition “Poison”: An Epochal Exhibition Held in the National Museum of



Nature and Science
Kristen Frederick-Frost & Carlene Stephens (Smithsonian National Museum of American
History):
Going Wide: Exhibiting Elephants and Ivory
Carola Dahlke (Deutsches Museum):
Exhibiting Seaman's Yarn: A Pirate, a Cipher, and the Fiery Cross of Goa
Ayumi Terada (The University Museum, the University of Tokyo):
Exploring Methods for Re-evaluating ArtScience Collections: Experiences with Botanical

Art Exhibition at the University Museum

Public Session (International Symposium)
“Where Do We Come From, and Where Are We Going?”: Retelling the Story of Humans
and Nature and Exploring the New Roles of Science Museums
*Conducted with simultaneous interpretation in Japanese and English, as well as live streaming on

the internet

Plenary Talk:

Seigow Matsuoka (Director of Editorial Engineering Laboratory and Kadokawa Culture
Museum)

Leap Through Science: The Reversible Time Machines

Lectures:

Yasushi Suto (The University of Tokyo):
Pondering on the Unknown World Beyond the Pale Blue Dot
Keiko Nakamura (JT Biohistory Research Hall):
Human as a Living Thing in Biohistory
Mariko Hasegawa (Japan Arts Council):
Modern Human Environment from Evolutionary Perspectives
Sayaka Oki (The University of Tokyo):
Revisiting the Past: The Role of the Science Museum in the Formation Process of Modern
Nation-State
Fabienne Will (Munich Science Communication Lab and Deutsches Museum):
How to Think the Anthropocene: Exploring Deep-time Through Interscalar Objects
Teasel Muir-Harmony (Smithsonian National Air and Space Museum):



The New Role of Museums in an Extraterrestrial Context

Panel Discussion:
What kind of (museum) “objects” can be utilized to tell the story of humans and nature,
reflecting the results of the current scientific inquiry? What are the meaning and risks of
presenting a larger story that transcends the boundaries of disciplines? What would be
the new roles of museums?

Facilitator: Nobumichi Ariga (Hitotsubashi University)

Panelist: Yasushi Suto, Mariko Hasegawa, Fabienne Will, Teasel Muir-Harmony,

and Osamu Kamei (National Museum of Nature and Science, Tokyo)

October 10, 2023 (Tue)

Regular Session 2: New Role of Artefacts in Science Communication

Chair: Andrew K. Johnston (Adler Planetarium)

Yoshikazu Ogawa (Rissho University) and Collaborators:
Development of a Program Framework Responding to Global Contemporary Issues in
Japanese Science Museum Setting
Jonel Maria Caba (Mindanao State University) and Bulkhia U. Panalondong (Central
Mindanao University):
Communicating Science in the Peripheries: Role of Artifacts at University Museums in
Northern Mindanao
Zheran Wang (Tsinghua University/Tsinghua Science Museum):
Learning from Scientific Artefacts: Teaching Practices at Tsinghua Science Museum
Reiji Takayasu (Fukuoka City Science Museum) and Collaborators:

Science Communication Activities in the Metaverse Space Using Artifacts

Special Session
Chair: Scott Anthony (Science Museum, London)

Claudio Giorgione (Museo Nazionale Scienza e Tecnologia Leonardo da Vinci):

Leonardo da Vinci and Propaganda: The 1939 Milan Exhibition and the Invention of a

10



Brand
Yoshimi Takuwa (Tokyo Institute of Technology):
Reconsidering Past Exhibitions: Leonardo da Vinci’s Scientific and Technological Exhibits

in Japan

Regular Session 3: Global/Transnational Histories of Artefacts
Chair: Kristen Frederick-Frost (Smithsonian National Museum of American History)

Elisabeth Berry Drago (Science History Institute):

Exploring Global Dye Histories in “Bold: Color from Test Tube to Textile”

Elisa Palomino (Smithsonian National Museum of Natural History, Arctic Studies Center):
The Role of Ainu Fish Skin Artefacts in Communicating Indigenous Traditional Science
and Technology Promoting the Circulation of Knowledge among Arctic Communities

[Cancelled]

Regular Session 4: Challenges of the Old and the New
Chair: Teasel Muir-Harmony (Smithsonian National Air and Space Museum)

Alexander Sigelen & Andreas Gundelwein (TECHNOSEUM: Landesmuseum fiir Technik
und Arbeit in Mannheim):
Back to the Future: Potentials of Historical Objects in Museums for the Communication of
Contemporary Technologies and Future Trends
Katie Boyce-Jacino (Adler Planetarium):
“The Splendor of Returning Light”: Recreating a Magic Lantern Show
Petrina Foti (Rochester Institute of Technology):

Artefacts of the Intangible: Quantum Computing in Museum Environments
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3. Keynote Lectures

1) Has There Ever Been a Long-range Perspective at the Deutsches Museum, and When
Did It Got Lost?

Ulrich Kernbach (Deutsches Museum)

This year, the Artefacts Consortium is meeting for
the first time ever in Asia, at the National
Museum of Nature and Science in Tokyo.
Following up on a long tradition of meetings in
Europe and the USA, not only have the organizers
contributed to widening our geographical reach:
Their careful and clever choice of this years’
theme leads us to think of history in multiple
extended dimensions — spatial, temporal but also cultural — through the prism of artefacts and
museum studies. When transitioning for the usual line of thinking following the microcosm of
biographies spanning from individual objects that we cherish in our collections, this choice
truly is a challenge for many of us — and looking at the list of papers in this meeting, I want
to express my appreciation and congratulation to the organizers for their remarkable work in

putting together this exciting program.

Being first to speak at the start of
this meeting, I cannot nearly pretend to be
able to address this multitude of
perspectives or to attempt to sketch their
theoretical framework.

What I hope to review together
with you, is a mode of self-inspection and
inquiry - relating to the transformation of

the exhibition and collection portfolio of the

Deutsches Museum over the course of the

more than 100 years of its existence, which in turn will give rise to some more general
questions that we possibly can discuss in the context of other institutions as well.

To start with, let me take you on a tour a visitor to the entrance of the museum would
have seen until June 2022. Imagine a chilly and rainy day in fall in Munich, you finally made
it through the crowds and the doors to the museum, and the first thing you want to do - now

that you are inside - is to hang your coat before heading to the exhibitions.
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You can still see this today on Google Maps
and Street View, and this is an image what
the cloak room would have looked like:
hangers, lockers, tables and seats, and on
the side wall to the entrance hall, something
different: a diorama embedded in the wall,
straight above it a plaster figure with an
inscription. Not bad for a cloak room, or
when we come to think of it, rather strange
for a functional space like this one, don’t you

agree?

If you now would look even more closely at
this strange decoration of a coat room, you’'d
find out that both of them have been there
since 1951. The inscription below the plaster
is Genesis 1 verse 1: “In the beginning God
created the heavens and the earth”, and the
diorama shows the geological formations of
the landscape of the Grand Canyon in the
United States.

These exhibits are in fact relics of an
exhibition long gone — the natural resources
exhibition that constituted both the physical
and the intellectual starting point to the
Deutsches Museum for more than 80 years
since its creation. In fact, geology was the
cornerstone to the museum exhibition in the

conception of its founders.

The presence of God in this exhibition and
the Grand Canyon show that the initial
curatorial concept at least had an ambition
to cover time scales relating to the age of the
earth, that is deep time and billions of years,

or the age of geological formations such as
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the Grand Canyon (millions of years).

Man appears in this landscape through the
artist’s portrait of the explorer, looking
towards the landscape aided by the
technical device of a binocular. The presence
of such artefacts in the exhibition halls of
the Deutsches Museum is an invitation to
the more general question and theme of my

talk:

Has there ever been a long-range

perspective at the Deutsches Museum, and

when did it got lost?

To the first part of the question, the answer is an ambiguous yes and no. As I will
outline in my talk, yes, we find the ambition of the museum founders in the original concept
of the museum, and no, museum practice overrode the objectives in the phases of renewal and
renovation. For the specific loss of geology as subject and its long temporal scales in the
exhibition portfolio, we show the strong orientation towards policy driven exhibitions on
contemporary problems in science and technology led to its replacement. Coincidentally, the
natural resources exhibition as the front runner to the mining department was sacrificed to
the first permanent gallery on the environment and pollution in the beginning of the 1990s as

part of a broader turn of the museum towards embracing societal questions and issues.

Let us return to the starting point. The
Deutsches Museum was founded in 1903 on
the initiative of the electrical engineer
Oskar von Miller. Miller, who had visited
other institutions and admired the
accomplishments of the South Kensington
Museum and the Musée des Arts et Métiers,
envisioned a pantheon of German science

and technology elevating the admiration

and the social status of the scientist and

engineer at the beginning of the 20th century.

In his collection concept, with 36 collection groups, von Miller gave strong emphasis on the

development of what he called “exact natural sciences” — which one may consider roughly
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equivalent to modern science - and their
impact on technology while excluding other
collection areas

In 1904, he set out

“The scientific areas that impact
technology and therefore shall be
represented in our museum are limited to
the so-called exact natural sciences, such as

mathematics, physics, chemistry and so on,

whereas the descriptive natural sciences,
such as botanics, zoology that are already shiningly displayed in natural history museums,
shall only considered by exception if they are of direct relevance to technology, such as
mineralogy.”

While other collection groups included pre-modern technology related to human
activity and thus set out to document what we today might call the history of knowledge,

collection group 24 formed to represent geology and mineralogy took the longest temporal

range to cover beyond human life on earth.

The museum founders intended to display
the collection groups in succeeding
exhibition space that should follow “an
organic order” that visitors would have to
follow through a linear succession of rooms.
The starting room for the museum visit —

marked on the floor map of the provisional

museum building used from 1906 on — was
indeed the mineralogy and geology section. The representation of the forces of nature that

according to the museum curators guided human life and hence the progress of science and

technology, formed what they would call the

“pinnacle” group.

The first geology gallery — shown here — was
packed with material. It included both local
geochronological descriptions on the
formation of mountains near Munich during
the Ice Age or fossil inclusions near

Sonthofen during the Jurassic, but also

showed generic themes of mineralogy and
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geological including seismic activity and
rock formation. The geology hall was
followed by the mining department that,
following the logic of the museum curators,
would show how to exploit those natural

resources.

A small detail from this image which I can’t

help but highlight it to you: After the visitor

would have entered the exhibitions, there

would be no return as prescribed by the no exit sign on the front door — once you were in you

would have to go on walking, whether you

liked 1t or not.

The museum and its collection moved into
its dedicated building only in the year 1925.
From the large and representative entrance,
the beginning of the tour again started with
the geology gallery, whose large premises
now also hosted large relief models on land

topography.

Representations of the structure of the
earth would now integrate most recent
seismographic evidence on the distances of
the earth’s core from the surface while of
course lacking the still unaccepted

continental drift theory.

While the museum explicitly integrated

geochronology time scales through a

dedicated exhibition on geology, it also set out to connect the development of technology to its
pre-modern history. Due to the lack of original artefacts for the majority of subjects to cover,
such as the history of metal production, ship building or musical instruments, it reverted to a
historical projection through the theory of evolutionism. Evolutionism states that the cultural
development of mankind is following universal principles and therefore follows the same steps

and schemes in all nations. By consequence, the cultures of non-western societies at the time
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of the creation of the museum were considered as time capsules of earlier development that

had also occurred in Europe.

For documenting and collecting of
what the museum considered to be relics of
pre-modern technological development, the
museum relied on both diplomatic channels
and traders connected to colonies outside
Europe. The image shown here documents
the exhibition on iron extraction from ore
opened in 1925. It included oven models

created from material gathered in a German

expedition in the colony of Cameroon in
1913/1914 as examples of primitive — and by consequence early - technology. Provenance
research by one of our scientific staff members, Dr. Bernhard Woérrle, has evidence that this
practice of evolutionism occasionally continued in exhibition curated until the 1950s, despite
the fact that ethnological research had by long refuted these ideas dating back to the 19tk

century.

During World War II the exhibition was
severely damaged and many of the models
destroyed. The gallery reopened in 1951,
shown on the images here, with more space
and less density, now also featuring the
newly commissioned diorama of the Grand
Canyon, built by the museum workshops
and the Munich Ginter Vogelsamer. The
plaster of the Holy Father was created by

the Munich sculptor Franz Mikorey.

According to the museum directors, not all mysteries of nature can be solved by men, and the
plaster should be a reminder that where science is facing boundaries, there would be room for
belief.

This position was not without controversy. Shortly after the opening of the new gallery,
critical voices publically asked to remove the plaster from the gallery, criticizing its position
in the museum as well as its poor artistic quality. To make a longer story short: The criticism
faded away, and the plaster of father God remained in its present position under varying

circumstances and uses of the room.

For many countries, the 1970s are marked by the rise of a civic movement for environmental
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protection. This also includes Western
Germany and ultimately led to the gain of
political power at a regional and later a
national level in the 1980s. At the same
time, the concepts of earth system sciences
were seeking to take a data driven
systematic view on environmental problems
and its symptoms. At a heuristic level, this

can for example be seen in the usage of the

German term “Umweltschutz” —

environmental protection” which gained traction from the late 1960s.

Historians have pointed to the year 1970,
the so-called European Conservation Year,
as the onset of environmental awareness in
politics and society. Proclaimed in 1966 by
the Council of Europe, the year triggered a
large number of campaigns in European
countries, including small travelling
exhibitions like the one seen on this picture

in Britain. In West Germany alone, more

than 500 events contributed to a large

public awareness on the pressing problems of the environment. Also in 1970, Bavaria created

the first ministry for environment in Germany with Minister Max Streibl at its head.

Increasing consciousness in Germany did
not halt before the museum’s entrance
doors. The museum had to react on a
changing societal and political climate on
problems of the environment of the present,
without at first much thinking on how these
could fit into the representation of earth
sciences in its galleries.

One of its first attempts to respond

to  environmental concerns through

exhibitions was realized in 1972, the year of the Olympic Games in Munich. The decision to
hold the games in Munich had significantly changed the transportation infrastructure: large

investments were made to extend the subway transportation system including the so-called
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Olympia line U3.

Yet, the message the museum conveyed the time seemed to mirror the voices of
politics and the industry. In August 1972, through the generous support of the Bavarian
Minister for the environment Max Streibl and the German automobile industry, the museum
opened a special exhibition on the subject of “environmentally friendly mobility”.

The exhibition put emissions and pollution by traffic at its center, and discussed
solutions that also included modern alternatives, like concepts for magnetic levitation and
electro mobility especially for public transportation. Public transportation however, as the
curator of the exhibition Max Rauck would argue, was no solution for the wish of the public to
freely choose the time and the itinerary.

Quite remarkably, Rauck, a mechanical engineer and historian, even went on to draw
conclusions to advise policy. The press release of the exhibition ends with his statement,
probably very much in line of the direction that the development departments of German
automobile industry were taking, that “there 1s no doubt that the piston engine will remain to
be the main driver for street vehicles [...] All our hope must be focused on clean and quite

combustion engines.”

The exhibition was greeted by politics, with
letters of congratulations arriving e.g. from
the European Council shown here on the
right. The curator’s message apparently
also was relayed by the press: The daily
newspaper Sueddeutsche Zeitung in its
short but very positive review wrote “piston
engines for many years will remain to be the

main driver for street vehicles.” Sounds

familiar, doesn’t it?

Moving beyond temporary installations, the museum management eventually decided in the
mid-1980s that it needed a new dedicated and permanent gallery on environmental protection,
and eventually sacrificed the geology hall to make room for an “environment” gallery that
opened in November 1992. Its curator, Alexander Klein, was connected to activist groups in
environmental protection, and chose to tackle the issues from the perspective of the most
pressing contemporary problems, aided by a large scientific advisory board constituted by

more than 15 university professors and engineers. The exhibition included hands-on models,
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aimed at school-classes and family visitors,
to educate the public on the impact of daily
routines on the environment.
Unfortunately, the opening
coincided with the festivities for a second
temporary exhibition at the museum:
models of public infrastructure made by the
Spanish-Swiss architect Santiago

Calatrava, which in contrast to the

environment gallery, received national wide

media attention. Moreover, geologist lobby organizations complained to the Bavarian

government that the gallery with which they identified had been permanently removed.

The curators of the environment exhibition
had formulated two ambitious goals: First,
that the theme of the environment and
environmental problems should, in the
future, be addressed in all exhibitions as an
interdisciplinary  subject. Second, the
contemporary but permanent exhibition
would require frequent updated information
by more recent research and data. Looking

back, it is fair to say that both of these

objectives were not fully met. While the environment gallery eventually moved to new spaces
and did receive occasional updates, no conceptual restart was attempted by the museum for

this permanent gallery.

Moving two decades forward, the need to
newly conceptualize and reinterpret earth
system science was clearly demonstrated by
the museum through its special exhibition
“Welcome to the Anthropocene” that opened
in 2014 and remained on display for almost
two years. The exhibition, curated by Nina
Mollers, Helmuth Trischler and their team,
placed the long-term perspective of the

fingerprint of human activity on earth in its

center. Among the many exhibits that stood out and gave a powerful long-durée message was
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a prototype of the so-called “clock of the long now”, seen above on the right. It is a clock design
to operate for 10.000 years and thus possibility in the absence of the presence of humans if

humanity becomes extinct.

Where are we heading in the near future?

Since 2015, the Deutsches Museum

is undergoing its largest renovation since its
foundation. The entire building needing new
infrastructure, all of the permanent
galleries have been cleared and will be
renewed. The reorganization also gives us a
unique opportunity to analyze and rethink
the development of the scientific

organization of our exhibitions, and to

define what it should look like for a museum

in the 21st century.

In 2022, the museum opened 19 new galleries — the first half of its new portfolio that
is organized in 5 exhibition clusters. Among these clusters, a permanent gallery of about 800
square meters on the subject of environment is to become part of the purple cluster. However,
it is unclear when the museum will be able to realize this gallery, as it is presently not financed
within the renovation project. Our present predictions therefore go beyond the year 2030 until

an environmental gallery will be part of the museum experience again.

It is time to wrap up, let me conclude:

In the story I have outlined to you,
an exhibition on a pressing contemporary
and socially relevant subject killed the long-
term view of earth history in the museum —
Is it really as simple as this and does it have
to be this way?

To answer my initial questions:

Did the Deutsches Museum ever

have a long-term perspective? Yes - on and
off. Exhibitions included longue-durée views including geology or the Anthropocene, others
accentuated contemporary views such as the permanent gallery on the environment opened
in the 1990s.

To the second part of the question: How did it get lost? In my view there are two
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mechanisms at play here: For one,
temporary exhibitions such as the
Anthropocene by their very nature
disappear, this is no surprise.

For the permanent gallery though,
the educational goals led curators to playing
off the didactical over the historical roots of
environmental sciences. In other words, the
desire to get the message through and to

stress interdisciplinarity won over the

contextualization in its long-term disciplinary roots. From this perspective, history, as general

director Otto Mayr stipulated the 1980s, was primarily a method and not subject of the

presentation. Engaging the visitor to form attitudes and opinion shifted the focus of

exhibitions to the contemporary and immediate.

Where do we go in the near future? For the future the museum will need to assure a

balance in its portfolio: addressing the expectations to inform about the problems of the here

and now as well as serving a global educational mission.

The Anthropocene exhibition has proved that it is possible to combine both missions,

and we hope to do so in the future. However, given the need of financial support for the next

gallery, the question when again the museum will take a long term perspective is an open

question for the future.
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2) Remaking Museums: Examining the Scholarly and Intellectual Frameworks for the

Material Heritage of Science and Technology as Seen in Museum Renovations

Margaret A. Weitekamp (Smithsonian National Air and Space Museum)

I became a museum curator more than 19 years ago,

but it’s in the past ten years, since 2013, that I have

been thinking even more actively about the purposes

of museums, how we define their goals, and how

museums engage in the world by the arguments they

make and the roles that they play as institutions.

Within our walls, we endeavor to use artifacts to

“show 1it, not tell it” and engage visitors by drawing

them into inquisitive, insightful encounters with authentic objects. On the web and through
outreach, we aim to bring the insights drawn from our scholarship and collections to inform,
educate, and inspire action.

What I thought I would do this afternoon is talk to you a little bit about where the
Smithsonian’s National Air and Space Museum is today, how that has inspired the intellectual
history that I beginning to investigate, and why this gathering seems like the perfect venue
for raising these questions. What I actually proposed when I applied for this Artefacts meeting
was a presentation about a potential comparative study of how national museums of science
and technology, around the world, have been engaging in renovations and re-envisionings in
the 21st century, a project that I am just beginning to explore. The conference organizers
generously suggested that that subject could serve as a keynote address. So here we are today.
I'll begin with where I began in this thought process.

In 2013, the Smithsonian’s National Air and Space Museum started the project of
rethinking our central hall for a major renovation, inspired by a significant donation from the
aircraft manufacturer, Boeing. As my fellow curators and I worked collectively to develop the
concept document defining the intentions and use of the space, I volunteered to write the
executive summary for our then-Director. That led to me becoming the lead Space History
curator on what was renamed as the Boeing Milestones of Flight Hall. That project involved
reimagining and redesigning the central exhibit space and entranceway to the National Air
and Space Museum’s building on the National Mall in Washington, DC. In the end, our core
team used five broad themes to guide the interpretation of the Smithsonian’s collection of
aviation, spaceflight, and planetary science artifacts. Obviously, we focused on Science and
Technology, but also Politics and Power, People, Business and Economics, and Culture. Our
thesis was that aviation and spaceflight have transformed the world, both for good and in

ways that are much more complicated. That second part very much shaped how we thought,
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but in execution it got summarized on the wall as simply, “Aviation and spaceflight have
transformed the world.” The Hall reopened in July 2016, which was the building’s 40th
anniversary and not coincidentally the United States’ 240th birthday. The Museum’s flagship
building had been a bicentennial present to the United States in 1976.

We are now in the midst of a
subsequent seven-year renovation. I'd like to
think that the work that our team did
reimagining Milestones influenced the
process in which we are now immersed. It did
help, I think. But the real impetus was far
more practical and already in progress even
before 2013. On August 23, 2011, a 5.8-
magnitude earthquake occurred in Virginia, “‘One World Connected” Exhibit (Smithsonian
southwest of Washington DC. It caused photo by Jim Preston) [NASM2022-06545]
immediate, visible damage to large structures, including the Washington Monument and the
National Cathedral. When structural engineers inspected the Museum’s building for possible
damage, however, they did not find new problems. What they documented instead was what
those of us who worked there already knew: the building was badly deteriorating. The
waterproofing barriers leaked, the heating and cooling was inconsistent at best. That’s hard
on people but it’s worse for the artifacts. Most visibly, the exterior stone cladding, which had
been installed when the building was built in the mid-1970s, was too thin, warping, and in
danger of popping off the walls altogether. So, in 2018 (government processes can run slowly),
the Museum began an immense project called revitalization and transformation.
Revitalization is what we are calling the rebuilding of the National Mall building itself, using
federal funds. The physical structure. Transformation is the redesigning of more than 20
galleries and public spaces using private philanthropy to fund the changes. It’s a daunting
task. Almost four years into the project, half of the Museum’s building reopened to the public
last fall, in October 2022, with eight new galleries. The remaining half of the building, along
with all of the central and east end exhibits,
will be completed in phases ending in 2026.

I begin with this history of the
National Air and Space Museum’s recent past
because it strikes me that a number of
national science and technology museums,
many represented in this room, have followed

a similar pattern in recent years. At risk of

telling some of you your own histories, I will  «America by Air’ Hall (Smithsonian photo by

summarize a few. Jim Preston) [NASM2022-06229]
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In 2014, the Canada Science and Technology Museum building was abruptly closed
due to structural instabilities and airborne mold. Their renovations, which cost 80.5 million
Canadian dollars, were completed in 2017. They both upgraded the physical plant and re-
envisioned the exhibits. I remember talking to Bryan DeWalt at the Artefacts meeting in
London in 2016 about how challenging it was to rethink so many different exhibits at once,
balancing creating new content and fresh artifact-rich exhibits, while also holding on to
beloved objects and hallmark experiences that were signatures for their visitors.

Our host museum for this year’s
Artefacts meeting has done 1its own
rethinking and rescoping. In 2004, after two
phases of construction, the museum held the
grand opening for the beautiful, multistory
Global Gallery. Its content reflects the
museum’s shift, since the 1970s, to a major
focus on natural history. But that is not their
most recent renovation. The curators have
already updated large sections of that space. Navigators on the History of Earth
In 2015, after a year of work, this museum opened the renovated north end of the Global
Gallery. “Navigators on the History of Earth,” welcomes visitors to encounter three broad
themes: the History of the Universe, the History of Life, and the History of Humankind. Three
other new exhibits — Investigation Technology for the Earth, Exploring the Structure of
Nature, and a new paleontology exhibit,

“Evolution of Life: Exploring the Mysteries

of Dinosaur Evolution”— opened at the same

time, along with a family-oriented

exploration space called ComPaSS. As 1

learned in conversation with three of the

curators who generously sat down to

conversations with me on Friday, these

exhibits aim to introduce “the History of Life

on Earth -- human beings in coexistence Investigation Technology for the Earth
with nature.”

To offer another example, also in 2015, the Deutsches Museum started a major project
of renovation and modernization. You have just heard a thoughtful talk about that museum’s
vision. Another of the founding Artefacts member institutions, the Science Museum, London,
undertook major collections relocations while also supporting new exhibit development, after
the closure of Blythe House in 2019. To offer a final example that is also ongoing, the

Powerhouse Museum in Sydney, Australia is constructing a new site, Powerhouse Parramatta
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in Western Sydney. Calling this “one of the world’s most significant new museum projects,”
they aim to combine “community, industry, and collection ... to create a dynamic culturally
engaged program that will redefine museums.” Because they will be based in Parramatta,
“one of Australia’s fastest growing and most diverse communities,” they are thinking deeply
and self-consciously about the role that a
museum plays in its community.

These institutions share many other
commonalities. All are all major national
museums founded to preserve the material
heritage of science, technology, and the
natural world. Each boasts impressive
artifact collections. More so, all of these

institutions have professional curatorial staff
“Destination Moon” Exhibit (Smithsonian photo

by Mark Avino) [NASM2022-06640]

who have guided these major renovations not
only as operational projects but as
intellectual undertakings.

Each of these museums has also evolved in scope and content from their initial origins
in the 19th century. The National Museum of Canada was founded in 1842; the Smithsonian
Institution dates back to 1846. The Science Museum in London lists its date as 1857 but it
traces its history, in some ways, as far back as the founding in 1754 of the Society of Arts, an
organization that hoped to buttress British manufacturers by encouraging the sciences and
fine art. This year’s Artefacts host institution first opened in 1871 to educate people about the
“foundations of modern industry.” The Deutsches Museum was founded in 1903 — although its
origins were rooted in an electricity exhibition in 1891.

Yet these museums are all taking on bold new projects. When I survey the
publications coming out of museums in recent years, I am seeing museums actively engaged
in scholarly conversations regarding pressing global questions, from the Anthropocene to
climate change. Exhibits are telling more diverse stories. Curators have worked to include
histories of women, racial or ethnic groups, or indigenous people, whose contributions have
been previously neglected or ignored. I see national museums working to incorporate more
global frameworks and to illustrate the international networks that may have been obscured
in favor of nationally focused stories. As always, exhibits are being shaped by intellectual
questions informed by the latest scholarship in the field — and carried by artifacts, presented
in conversation with interactives and experiential elements.

Whether facing the task of fundamentally relocating or rebuilding a section or all of
a museum, or just building one new gallery, remaking a museum is a daunting task. Major
renovations tend to be driven, not primarily by the intellectual or curatorial desire to

reinterpret, but rather by the practical considerations of museum buildings, taking into
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account the physical safety of people and artifacts in aging facilities. We often talk about the
triangle of budget, schedule, and quality. To achieve any two of these, the third tends to suffer.
Practical realities like that can constrain
creative decisions. And yet, as you well know,
the best exhibits represent significant
intellectual and scholarly work.

So my keynote address this afternoon
serves two purposes. The first is admittedly a
bit self-serving. As I've said, I'm beginning a
project comparing a handful of case studies of
21st century renovations of national museums ‘Kenneth C. Griffin Exploring the Planets”

Exhibit (Smithsonian photo by Jim Preston)
[NASM2022-06440]

of science and technology around the globe. In
many ways, I see today’s talk as much like the
kind of formative analysis and evaluation done in the early phases of building an exhibit — an
exploration of expectations, assumptions, and goals. The museum examples that I have
outlined in the last few minutes are just some possible case studies. Part of my purpose here
today, and this week, is to suss out what other examples should also be considered. I am eager
to get your feedback and suggestions over the next few days.

I'm not looking to gather construction horror stories. Procedural histories of these
renovations would only tell part of the story anyway. Renovations driven by practical needs
are nonetheless opportunities for reflecting intellectual, scholarly, curatorial goals. Therefore,
in addition to examining object choices and how that work was done within the constraints of
budget and schedule, I want to take a larger view at the intellectual projects that museum
embody, to investigate how curators at these museums took on the challenge of redefining the
stories told. What intellectual and scholarly frameworks guided renovations? How did that
affect collecting? And how are public audiences responding to the wide-angle, long-range views
being presented? I kept this project prospectus as a focus in this keynote because I think, at
its core, these are the kinds of questions that the Artefacts consortium has been asking since
it was founded in 1996. And that the Artefacts volumes seek to gather and publish. In some
ways, this project draws inspiration by the four interviews included at the end of the 11tk
volume of the Artefacts series, Challenging Collections.

My second purpose today, then, and my final point for this talk, is to articulate that
provocation at the heart of the Artefacts consortium — our call to connect with other museum
professionals immersed in reconceptualizing the work of museums, especially those grappling
with the complex histories of science, technology, and medicine.

Whether or not your museum is immersed in a massive construction project, all of us
are grappling with the larger questions of how best to take collections and institutions that

may have histories that stretch back decades, and bring them effectively to 21st century
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audiences, informed by our current scholarship and collecting. We are a part of living
institutions with commitments both to serving our publics (whether that’s in person and
online), and also to serving as research institutions, using collections to drive new scientific
discoveries, historical research, and cultural understanding. Our program this week will offer
insights from around the world about exhibits and artifacts that will challenge us to think in
new ways and to learn from each other so that we can take those insights back to our home
institutions.

I am excited to get started. And I thank you for the chance to kick off these

conversations.
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4. Public Session (International Symposium)

On the afternoon of the second day of the research conference, October 9th (Monday, holiday
in Japan), we held an "International Symposium" open to the public. After a plenary talk and
six lectures, we had a panel discussion. This session’s theme, purpose, timetable and program
will be described below.

In addition to the participants of Artefacts XXVIII, 37 public participants selected by
lottery attended the lecture at the venue. Furthermore, the entire symposium was streamed
live online and viewed by 345 people who had applied in advance. For the convenience of
overseas participants as well as general participants and viewers, a booth was set up within
the venue to provide simultaneous Japanese-English interpretation. Speakers from Japan
gave their presentations in Japanese, and speakers from overseas gave them in English. The

same was true for the panel discussion.

1) Theme
“Where Do We Come From, and Where Are We Going?”: Retelling the Story of Humans and

Nature and Exploring the New Roles of Science Museums

2) Purpose (from the official webpage)

“Where do we come from, and where are we going?” —this fundamental question has been the
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subject of investigation from various angles by scientists. Why does our universe, our planet
Earth, exist? How did life originate and evolve? Why were humans born, and how did our
cultures and societies emerge? Scientists have been addressing these questions from their
respective specialized perspectives.

In recent years, interdisciplinary efforts to contemplate “where we come from and
where we are going” have garnered attention, integrating knowledge from diverse academic
disciplines. When we synthesize insights from the natural sciences to the social sciences, what
kind of narrative emerges about human existence? —this topic is now fervently debated.

Scientific museums, too, have been engaged in the exploration of these questions by
collecting and examining 'objects' that illustrate the cosmos, Earth, nature, life, and the
history of humankind. Through careful selection and inventive presentation of these objects,
museums continue to tell the story of "Where do we come from, and where are we going?' from
various perspectives, striving to comprehend and narrate the bigger picture.

In this session, hosted by a science museum, we will reexamine how we contemplate
and communicate the question of “Where do we come from, and where are we going?”
Scientists who study the universe, life, and humanity will share the current state of science
surrounding these questions, and together, we will explore the significance of envisioning a
grand narrative and the potential of storytelling especially via ‘objects.” Our aim is to reflect
human endeavor facing the fundamental questions and use it as a foundation to envision the

future.

3) Timetable and Program
13:00-13:10 Opening remarks
13:10-13:40 Plenary Talk
“Leap Through Science: The Reversible Time Machines”
Seigow Matsuoka (Director of Editorial Engineering Laboratory and Kadokawa
Culture Museum)
13:40-14:10 Lecture 1
“Pondering on the Unknown World Beyond the Pale Blue Dot”
Yasushi Suto (astrophysics; The University of Tokyo)
14:10-14:40 Lecture 2
“Human as a Living Thing in Biohistory”
Keiko Nakamura (biohistory; JT Biohistory Research Hall)
14:40-14:55 Break
14:55-15:25 Lecture 3
“Modern Human Environment from Evolutionary Perspectives”
Mariko Hasegawa (anthropology; Japan Arts Council)
15:25-15:55 Lecture 4
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“Revisiting the Past: The Role of the Science Museum in the Formation Process of
Modern Nation-State”
Sayaka OKki (history of science; The University of Tokyo)

15:55-16:10 Break

16:10-16:40 Lecture 5
“How to Think the Anthropocene: Exploring Deep-time Through Interscalar
Objects”
Fabienne Will (Munich Science Communication Lab and Deutsches Museum
Munich)

16:40-17:10 Lecture 6
“The New Role of Museums in an Extraterrestrial Context”
Teasel Muir-Harmony (Smithsonian National Air and Space Museum)

17:10-17:25 Break

17:25-18:05 Panel Discussion
Facilitator: Nobumichi Ariga (Hitotsubashi University)
Panelist: Osamu Kamei (National Museum of Nature and Science, Tokyo);

Yasushi Suto; Mariko Hasegawa; Fabienne Will; Teasel Muir-Harmony

Theme:
What kind of (museum) “objects” can be utilized to tell the story of humans and nature,
reflecting the results of the current scientific inquiry? What are the meaning and
risks of presenting a larger story that transcends the boundaries of disciplines? What
would be the new roles of museums?

18:05-18:10 Closing Remarks
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5. Regular Papers from Kahaku

1) Development of a Program Framework Responding to Global Contemporary Issues in

Japanese Science Museum Setting

Yoshikazu Ogawa (Rissho University) and Hiroyuki Arita (National Museum of Nature
and Science), Nobuyuki Takahashi (Total Media Development Institute Co., Ltd.), Rie
Otsuka (Total Media Development Institute Co., Ltd.)

Slide 1

Welcome to First session in the early Morning.

I'm Yoshikazu Ogawa. I have 3 jobs, University,
Museum of Rivers and National Museum of Nature
and Science, Japan (NMNS) that I used to be a

staff. This time I am here as a Visiting Researcher
of NMNS. Prof. Yoshikazu Ogawa

Thanks for organizing staff of
department of Science and Engineering in
NMNS and thanks for all participants for
enduring the 14+ hour flight, jet lag, Tokyo
rush hour, gingko nut smell...Through a
variety of experiences in Japan, you attend

this session, and for being here in one place.

Here I would like to talk about Science

Communication and Science Literacy in the context of museum education. It is research
project which started in 2004 at NMNS. I am very pleased to introduce the projects and share
the ideas at ARTEFACTS.

Slide 2 Topics

44



Slide 3

Here’s the outline of this presentation.

I will talk about the Japanese trend of
science communication and science literacy.
Next, I will explain the outline and results

of Museum Educational Programs Surveys

in Japan.

Finally, I will discuss about the expected effect from this project.

Slide 4

This chronological table shows trends of
science communication in Japan.

In 60s and 70s, the trend was to
nurture the dream of science and technology.
In 1970, I went to Expo in Osaka. The

attendance was 64 million. There were 220

thousand children and parents who got lost.

Actually, I got lost in this Expo as well. I have a clear memory of when I got lost and I saw a
Human Wash Machine (which) a person came out from that. This is my personal impact but I
felt the dream of science and technology as a child. Around the same time, many science
centers opened to promote science education and school education.

In 90s, after the government report saying “young students are disinterest in science”
was published, we focused on the education to make children interested in science. Also, we
focused on the Public Understanding of Science. And, a new Law was made to Promote Science
and Technology. According to the law, Basic Plan of Science and Technology has been developed
in every 5 years since then.

There was a big movement from “Public Understanding of Science” to “Science
Communication” in 2000s. In Basic Plan of Science and Technology Phase 3 (2006~2010),
they focused on Science Communication. NMNS has launched Science Communicator
Practical Training Program in 2006.

The new National Curriculum which will start in 2020 encourages to improve classes
from the perspective of active learning, and focus on realizing a “curriculum open to society.”
It means that we should proceed more to connect with formal and informal learning.

Now, Basic Plan of Science and Technology, Innovation Phase 6(2021-2025) focused the Well-

being and Convergence of Knowledge.
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Slide 5

To realize a Well-being Society, I would like
to propose two issues to make life more
meaningful.

First is Science Communication.
“How should science exist in our society?”

Science and technology are developing

progressively, but our awareness of science

and technology haven’t changed. Also, it is sometimes difficult for science communities to solve
the social issues; i.e. BSE-infected beef and COVID-19. We need to build common
understanding in the society through discussing scientific expertise and social issues. The
World Conference of Science in 1999 discussed these issues. The recommendation to Science
in Society and Science for Society is that we need to enhance communication between science
and society.

Second issue is Science Literacy, that is also the local issue of Japan. In our society,
the level of scientific knowledge for the school age is high, but low at the adult stage. The level
of their attitudes toward science is also high in elementary school and low as they get older.
We need to discuss “Science Literacy for all JAPANESE” including adults. In the view of life-
long learning, museum is one of the facilities who can provide education for adults as well. So

that means museums can help fostering public science literacy.

Slide 6
Story 1 : Science Communication
Here I am g01ng tO diSCUSS one Of the “two 2004-2006 Science Communication Research project(Grand in aid)
2005- University-Museum Partnership program(Business model)
maln issues”, SClence Communlcatlon Story 2006- Science Communicator Training Program at NMNS(KAHAKU)
2008- Agreement with University of Tsukuba (recognition of credit)
in NMNS. 2011- SCA(Science Communication Association) more than 300 gradates
- Expanding Museum Network -
A Science Communlcatlon I‘esearch 2022- Science Communication Activities Aiming at Convergence of Knowledge
(Collaborative Research between NMNS and Total Media Development Institute )
project has launched in 2004 and prospective

competency of science communicators in

advanced society has been surveyed. Finally, we established the training program for science
communicators in 2006. Dr. Kamei was involved in the planning and implementation of the
programs and did a great job. This is University graduate students communicate with visitors
and create and implement science café as the events of the program.

We established University-Museum Partnership program which grant to Science
Communicators Training Programs. We have agreement with University of Tsukuba for the

recognition of credits in graduate course. Over the 300 Graduate people are expending their
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activities in society as Science Communicator Association.

Slide 7

) ) Story 2: Science Literacy
Next, I am going to discuss another one of
2006- The Science and Technology Basic Plan Phase 3

“tWO main iSSUeS”, SCience Literacy hiStOI'y 1n 2007-2010 Science Literacy Research project(Grand in aid)
2010 Development of an Educational Program Framework for Science Museums
NMNS to Foster Public Science Literacy
The Science and Technology Basic 2010 Museum Educational Programs Surveys ver.1
2012-2017 PCALi (Science Literacy Passport Data Base) Project
Plan Phase 3 was COnCluded ln 2006 A 2022 Museum Educational Programs Surveys ver.2

science literacy research project started in I
2007. In 2010, we established Educational

Program Framework for Science Museums to Foster Public Science Literacy. Through this

project, Museum Educational Programs have

been surveyed in 2010 and 2022.

Slide 8 Topics

Slide 9

In this project, NMNH define Science Literacy as a cluster of comprehensive abilities in

science.

1)People possess appropriate
knowledge and ways of thinking regarding
science and technology. 2)People deal with
changes in natural world and human society.
3)People make reasonable decisions and take

actions. We assume that a scientifically

literate person deals with issues in the daily
lives appropriately and realizes the society as a place where we make life more meaningful,

that 1s a Well-being Society.
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Slide 10

Goals of Fostering Science Literacy

Feel (awe and appreciation toward nature)

In our hypothesis, Science Literacy is Asci Fierate parvon facifabes curiosity and interest towand scnce and netural phencrmsna

through hands-on activities.

KNOW (understanding)

Ascientifically terate person possesses broad knowledge and concepts in science through programs.

composed of 4 goals to achieve to foster

science literacy. Think astudes)
A literate person scientific and current social issues such as
it a0d anaiing (assstons, imssligaing e Schston. and 8pehy e st kasede. 1o oo
. [13 b2l . A identifying ar uest , it il ion, lyi i
First, “FEEL”. A scientifically i
. . . . Act (communication)

literate person facilitates curiosity and el ertepemon e Yt ats Mot & SO T e
knowledge and skills to the next generation. He/she participates in developing a sustainable society by

. . interacting with the social sectors.

interest toward science and natural e om ‘ .

final-en.pof

phenomena through hands-on activities.

Second, “KNOW”. A scientifically literate person possesses broad knowledge and concepts of
science and about nature of science. Third, “THINK”. A scientifically literate person
comprehends scientific phenomena and current social issues, interprets and makes judgments
on them in scientific thinking, investigating the solution, and applying scientific knowledge
for the daily life. And at last, “ACT”. A scientifically literate person makes decisions using
scientific knowledge and attitudes in the social context. They transfer knowledge and skills to
the next generation. They participate in developing a society by interacting with the social

sectors. It means science communication and process of knowledge circulating.

Slide 11

Knowledge Circulating is a key word in life-

long learning.

The idea of “life-long learning” and
“knowledge circulating society” have been
revised by the Japanese government in
recent year. It means that people should be

able to make use of what they learned at

museums back in their society. This project

focus on how museums should provide continuous learning to the public and how museums
should return the people’s learning outcome to the society, that is the knowledge circulating
society. Fostering science literacy should be conducted by collaboration with various sectors
including schools, universities, museums and institutes, and needs new strategies such as

targeting various generations.
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Slide 12

Based on the science literacy goals and the
idea of knowledge circulating society, NMNS
developed the framework of fostering science
literacy. This matrix indicates exactly what
people in each generation should be able to

do according to the goals. We categorized the

public into five life-stages groups — (1) preschoolers~ lower elementary school students, (2)
higher elementary school~ junior high school students, (3) high school students and higher
education students, (4) families and prime, and (5) middle and old ages.

For example, For the youngest life-stage which is from “pre-schooler” to “lower
elementary school”, “feeling beauty and wonder of phenomena through scientific activities” is
the concrete goal for “FEEL”. Especially for families and prime, and middle and old ages, we
set the goals assuming that they have a certain role in the society as for ACT. Through

museums return their learning outcomes to local society. They identify the local issues and

find the better solution for their local society.

Slide 13

As I mentioned before, Museum Educational
Program Surveys have been implemented in
2010 and 2022 by the same way.

(DTo collect Educational Programs
from domestic Science Centers, Science
Museums and Corporate Museums @ To

apply those Educational Programs to

Framework and analyze them@®To extract characteristic programs

Slide 14

I am going to talk about the effect expected

from this project.
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Slide 15

According to the Framework, we analyzed
the current status of educational activities
of science museums in Japan.

We collected materials from 106

science museums by post and analyzed the

962 educational programs. We categorized

all programs according to our framework.

One program doesn’t necessarily have to be for just one goal.

From this result, we can say that 656% of the programs were for “FEEL” for the youngest
generation. They provide enough educational programs to “preschooler to junior high school”.
On the other hand, they don’t provide so much programs to “old ages” They provide enough
educational programs that aim Feel and Know, but only little programs that aim Think and
Act.

Slide 16

This table is the results of Museum
Educational Program Surveys in 2022. We
collected materials from 109 science
museums by post and analyzed the 994
educational programs in the same way of

2010’s. The trends of Educational Programs

are same as 2010’s Survey results.

Slide 17

Trends of surveys results

(1) They provide educational programs
Firstly’ they prov1de enough educatlonal Preschooler to junior high school>0ld ages
Feel and Know> Think and Act
programs to “preschooler to junior high
(2) The trends and types of Educational Programs are the same as 2010’s survey.
school”. On the other hand, they don’t

But...In 2022, delivery-Lectures are increasing and Teacher training is decreasing

Due to COVID-19 and difficulties in visiting the museums as a group?

provide so much programs to “old ages”

They provide enough educational programs (3) Educational Programs for online account for about 10 percent.

that aim Feel and Know, but only little
programs that aim Think and Act. Secondly, the trends and types of educational programs are

the same as 2010s survey in the decade. But...  Delivery-Lectures are increasing and teacher
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training is decreasing is due to COVID-19 and difficulties in visiting the museums as a group.
Thirdly, educational programs for online account for about 10 percent. It is necessary to

further research for (2) and (3).

Slide 18

Through our research, we found that
Japan's domestic science museums offer a
truly diverse range of educational programs.
We will depth research more than 30 case. 1

introduce 4 of these programs,

Firstly, SDGs Learning Program,~

Kyoto Railway Museum in Kyoto: It holds
programs dealing with modern-day social issues. Participants think about SDGs to discover
the relation between railway and SDGs.

Secondly, Singing of insects and the community,Ttami City Museum of Insects in
Hyogo: It holds programs related to Citizen Science. It aims at stimulating the community to

hand over bell cricket and to hold associated events. It has been held annually since 2006.

Slide 19

Thirdly, International exchange event with
Sweden  Eizaburo Nishibori Memorial
Explorer Museum in Shiga: It holds cross-

disciplinal programs. Participants

communicate with Swedish junior high

school student. They make a presentation about their culture and familiar plants each other.
Fourthly, Natural Science Classroom  Museum of Natural and Environmental History,
Shizuoka: It holds programs related to inclusive museums. It is intended for pre-schooler
~lower elementary school. It aims at helping participants understand the natural

environment and develop scientific and logical thinking.
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Slide 20

Finally, I am going to talk about the role of

museum.

Slide 21

About The four goals, Feel, Know, Think,
and Act to achieve these goals, and to foster
Science Literacy, it is perhaps a better idea
to put all theme’s program in one common
framework like this and analyze what we
can do more. Museums can design
educational strategy plan through using the

Framework as a guideline, because many

museums are facing a difficult business environment in Japan. Science and Technology

Museum, Natural History Museum, Zoo, Aquarium, Art Museum, General Museum, History

Museums...So far, we have found out that using this framework made it possible to discuss

different sorts of museum programs on the same basis. The Framework can be applied to both

humanities and sciences disciplines.

I've been thinking that there should be a collaboration program between humanities

and sciences museum in this Framework. Actually, I have experience to implement a relay

workshop between an art gallery, an aquarium and a general museum in Kyushu area and

Hokkaido area in 2016. Through Cross-disciplinal and social context programs that I

introduced before, the participants found their own learning pathways. This process satisfies

their curiosity, creative learning and leads to their mental and social Well-being.

Slide 22

This presentation introduced the
Framework to foster public Science Literacy.
Data on museums’ educational programs are
collected and enables information sharing

between museums. They provide enough

programs to “preschooler to high education”, but few for
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programs that aim “Feel” and “Know” ,butfewfor “Think” and “Act” .Inthe decade,
the attitudes of science museums to respond to changes in the social situation could be found :
educational programs that deal with contemporary issues such as the SDGs and inclusiveness.
The framework made it possible to discuss different sorts of museum programs on the same
basis. Museums can design educational strategy plan through using the Framework. I hope
local science museums are continued to expect to promote school education and lifelong

learning in each generation by referring to

this framework.

Slide 23

Thank you for your attention.
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2) Science Communication Activities in the Metaverse Space Using Artifacts

Reiji Takayasu (Fukuoka City Science Museum) and Nobuyuki Takahashi (Total Media
Development Institute Co., Ltd.), Rie Otsuka (Total Media Development Institute Co.,
Ltd.), Masaki Asano (Toppan Printing Co., Ltd.), Masahiro Maejima (National Museum

of Nature and Science), Osamu Kamei (National Museum of Nature and Science)

Mr. Reiji Takayasu Mr. Nobuyuki Takahashi
Slide 1: Science Communication Activities
in the Metaverse Space Using Artifacts Science Communication Activities
My name is Reiji Takayasu. I am a in the Metaverse Space Using Artifacts
member of the collaborative research. Nattomal Hisseus 2 Nature and SFlores momtcrohes roorn
ThlS team COHSiStS Of the following Mr. Reiji Takayasu ( Fukuoka City Science Museum)
Mr. Nobuyuki Takahashi (Total Media Development Institute Co., Ltd.)
SiX eo le ms. ;\E Okts:ka (Tofra\ MechaC Deta‘\jcpment Institute Co., Ltd.)
. r. Masaki Asano (Toppan Co., Ltd.]
p p Mr. Ichiro Tezuka ((TDSSEH Co., Ltd.))
cee . . r. hi jima (National m of re and Science)
Mr. Reiji Takayasu ( Fukuoka City Science Dr. s Kamel (Ntional Musour of Nature and Seence)
Museum)

Mr. Nobuyuki Takahashi (Total Media Development Institute Co., Ltd.)
Ms. Rie Otsuka (Total Media Development Institute Co., Ltd.)

Mr. Masaki Asano (Toppan Printing Co., Litd.)

Mr. Masahiro Maejima (National Museum of Nature and Science)

Dr. Osamu Kamei (National Museum of Nature and Science)

This research is a presentation on the preservation and utilization of artifacts.

As you may know, Japanese museums are having difficulty preserving actual
materials due to small storage facilities, budget cuts, and a lack of specialized staff.

This presentation is a proposal for “methods for preserving actual materials and

support for them" based on the consideration of “new ways to utilize materials."

Slide 2: Topics of this Presentation
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Topics of this Presentation are as
follows.
1)Who are We ? Where did we come from?
2)Science  communication aiming for
“Convergence knowledge”

3)“Science communication activities” in the

metaverse space

Slide 3: 1. Who are We? Where did we come from?
The first topic is “Who are We ?

Where did we come from?”

+ The members of this Joint research group
consist of members from private companies
and science museums.

+ This “Joint research” has started in

November 2022

The main theme is “Science
communication aiming for Convergence Knowledge,” The goal is to build science
communication activities based on “convergence knowledge,” because we found that these
science museums lack quality educational programs.

That research has three brunch of purposes, as follows.

(1) Survey of the current state of science museums in Japan
(2) Develop a science communication program that utilizes the artefacts
(3) Development of science communication using special exhibition “WHO ARE WE” at 21st

Century Museum of Contemporary Art, Kanazawa

Slide 4: (1) Situation of Science and
Technology Museums in Japan

The first topic is “Situation of
Science Museums in Japan”

There are 102 science and
engineering museums that preserve

artefacts in Japan.

The number of private museums
that hold actual materials is estimated to be mostly 1,500. (As of October, 2023. )

As you may know, Japanese museums are having difficulty preserving actual
materials due to small storage facilities, budget cuts, and a lack of specialized staff.

This presentation is a proposal for “methods for preserving actual materials and
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support for them" based on the consideration of “new ways to utilize materials."

Until now, the preservation and utilization of industrial heritage in Japan has
pursued "use value for only scientists and engineers."

Therefore, we decided to change from an engineer-centered activity to a citizen and

user-centered activity.

Slide 5: 2. Science communication aiming for
“Convergence Knowledge”
What is “The  Convergence
knowledge?”
“ The Convergence knowledge” comes from
The 6th Science, Technology and Innovation
Basic Plan in Japan (2021)

That means Diverse “knowledge”

gathers to create “knowledge vitality” that creates new value.

Convergence knowledge is what integrates knowledge not only from one specialized
field but also from a wide range of fields such as natural science, literature, humanities, social
sciences, local communities, business/government, culture/art, etc., rather than just one

specialized field.

Slide 6: 3. “Science communication activities”
in the metaverse space- using the Kyuu-
hadeba hydroelectric power plant -

The third topic is “Science
communication activities” in the metaverse
space - using the Kyuu-hadeba hydroelectric
power plant -

This learning model used industrial
heritage that can’t be brought into science museums.

So, we decided to use a program that uses metaverse space.
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Slide 7: First plan : Real-life model of
exploration and interactive learning

Our first idea was a science cafe-
style learning model using real objects and
science communicators.

The learning model was for

learners to summarize the information they

have acquired into their own ideas and then

communicate them.

Slide 8: Industrial technology history
material Nithama City Kyu-Hadeba
Hydroelectric Power Plant

Such generators are impossible to

move.

Slide 9: Nithama City Kyu-Hadeba Hydroelectric Power Plant

These are the learning resources

we will use this time.

Slide 10: A new concept of communication
space ‘Science-Stadium’
This 1s our “New concept

communication in the metaverse space,

“Science Stadium”

This diagram shows how our plans will work in the future.

We provide educational courses by
forming a network with science museums,
libraries, universities, research institutes,
private companies, natural heritage sites,
etc.

By digitizing the science

communication activities of science, we will

provide a wider range of educational

activities.

Slide 11: The first feature of the stadium is scientific content that can be learned across time
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and space

Our team developed the stadium
as a place to implement educational
programs on the Metaverse, where visitors
can experience interactive science and
museums from anywhere, transcending
time and space.

The first feature of the stadium is

scientific content that can be learned across
time and space.

You can go back in history, create the future, move through space instantly,
experience natural phenomena that cannot be experienced in real life, and experience the past

and future of the earth. The Metaverse

space is reproduced at the same scale as the
avatar itself, so you can feel the actual size

and scale.

Slide 12: The second feature of the stadium

is that you can view objects from any angle

you like.

The second feature of the stadium is that you can view objects from any angle you
like.

Slide 13: 3D animation to reproduce natural
phenomena and industrial museum
exhibits

Since we use 3D animation to
reproduce  natural phenomena and

industrial museum exhibits, we can clearly

express changes in objects and physically

invisible forces. We have also implemented

buttons that allow you to run animations
and switch images, allowing you to observe

objects at any time and from any angle you
like.

Slide 14: The third feature of the stadium is

the ability to communicate directly with
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curators and other students.

Since the Metaverse is an online space, you can communicate with us at any time
during the program. By participating in the program, you can deepen your understanding of
the experience through two-way communication, such as sharing your own questions and

discoveries with researchers and coming into contact with new ways of thinking and values.

Slide 15: 3-1 “Educational program” using a hydroelectric power plant in the Metaverse Space
In this presentation, we created an "educational program" using a former

hydroelectric power plant to consider "the way power generation should be" in the SDGs era.

Slide 16: 3-2 Educational program structure
Our plan is follows:

Step1: Understand total rainfall determined
by watersheds

Step2: Calculate how much energy you can
get

Step3: What are the challenges and

improvements in how to generate from the
perspective of SDGs?

Step4: Based on the knowledge gained
through dialogue, design a futuristic system
that generates energy

Step5: Thinking about energy that places
less of a burden on the earth and expressing
it.

Slide 17¢ Understand total rainfall
determined by watersheds

Step 1 from instructor to
participant Input 1
Understanding the source of energy that

transforms rain into river water
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Slide 18: Step2 Participant Output 1
Calculate how much energy you can
get.
The total amount of water that can
be collected depends on the characteristics of

the topography, etc. Power generation

efficiency is 70%

Slide 19: Step3 What are the challenges and improvements in how to generate from the

perspective of SDGs?

Inquiry learning and Participant
Output 2

What are the challenges of how to
generate energy?

Nature destruction, stable sharing,

safety, comparison with new technology.

Slide 20: Step 4 Summary activity
Participant Output 3

Design a future system that
generates energy

From the perspective of SDGs such
as activities that utilize nature, the
invention of industrial technology, and

renewable energy, we will discuss how to

create and use energy in the future.

Slide 21: Step 5 Expressive activities

Participant Output 4
Is it possible to obtain energy with
less load on the earth while solving the

awareness of Participant’s Output1-3 ?

Slide 22: <Recorded items for use in the

metaverse>

66



Until now, the following items had
to be recorded when preserving materials at
museums.

When  introduced into  the
Metaverse space, an additional item <9>
will be added.

Additional items will be added

when introduced into the metaverse space.

1 Exterior description of facility/structure name, location, size, and weight

2 Equipment, machines, measuring instruments/tools, and tool configuration

3 Operational status of products (including finished products, prototypes, mass-produced
products, etc.)

4 Materials such as parts, materials, samples, etc.

5 Specimens, models, replicas, photographs, microfilms

6 Blueprints, specifications, industrial standards, catalogs

7 Literature (books, magazines, etc.), PR videos, patent publications, etc.

8 Manuscripts such as diaries and memos

9 <Additional information> Precise blueprints, videos showing operating conditions, materials

showing human history and the relationship with the natural environment.

Slide 23: 6. Conclusion

Applying "science communication
activities aiming for comprehensive
knowledge" in the metaverse space to
physically  difficult-to-access  artifacts
(industrial technology history materials),

1) Observe parts and phenomena that

cannot be seen in reality
2) Think broadly and find ways to solve modern challenges
3) Also, by utilizing it in berth space, it is possible to increase the public's understanding of
the significance of preservation and its utilization.

In the future, I will research the role of science museums in the collection,
preservation, and digitization of industrial technology history materials and artifacts, and
propose the importance of raising public awareness regarding the preservation of artifacts and

utilizing the metaverse.
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Slide 24: New concept communication
space : Science- Stadium

This diagram is an image of the
structure of the metaverse space.

That 1s New concept

communication space : Science- Stadium

Slide 25: Here, you can tell a big story that
starts with getting to know the Earth.
Our future plans are as follows.

+ Consideration of new roles for science
museums in collecting, preserving, and
digitizing artifacts

+ Proposing the usefulness of increasing
public awareness of artifacts and utilizing
the metaverse

Thank you for your attention. If you

are interested in these new plans, please contact us for a quick tour tomorrow of the program.
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6. Abstracts and Photos

Keynote Session

Has There Ever Been a Long-range Perspective at the Deutsches Museum, and When Did It
Got Lost?

Ulrich Kernbach (Deutsches Museum)

Collection-based science and technology museums today live in a paradoxical situation. On
the one hand, their collections and exhibitions draw on historical considerations, pondering
filters in time and in space to patiently serve their missions. On the other hand, they are
driven by public and political mentalities equating modernity and progress with scientific and
technological research. Serving these expectations of modern science being eponymous for
science, fourth-generation science museums [1] are striving to stay relevant, to keep up and
to engage in discourse. Being modern is the tune of the time, rapid-response Covid collecting
or the future-oriented exhibition narratives are just two examples in this respect we can find
in a number of institutions including our own.

For science and technology museums without a natural history component today, this
focus might seem to leave little room for long-range perspectives that transgress these
representations towards evolution of knowledge [2] rather than of science. This situation
reinforced by the fact that most scientific and technological collections have a dominant bias
of objects in the modern period for both preservational and historiographic reasons.

As the museum currently is undergoing a once-in-a-century transformation due to its
complete renovation to be completed in 2028, this is an adequate moment to reflect on previous
approaches towards representing long timescales in the evolution of science and technology at
the museum. In this contribution, we will retrace the changes in museum practices at the
Deutsches Museum from its foundation in 1903 to its present day museological approach.

The Museum founder, Oskar von Miller (1855-1934) having an all-embracing
museum in mind, the founding exhibitions explicitly included long-range visions of the
geological development on earth and pre-historic technology that still included colonial views
of the world. The diorama as a medium of exhibition technology was used to counter the lack
of artefacts for these historical periods. By looking at specific examples of exhibition renewals,
we analyze how these perspectives were removed over time as the museum kept adapting to

its social and political environment.

[1] Pedretti, Emilia / Iannini, Ana Maria Navas: Controversy in Science Museums: Re-

imagining Exhibition Spaces and Practice. Milton Park 2020.
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[2] Renn, Jiirgen: The Evolution of Knowledge. Rethinking Science for the Anthropocene.
Princeton 2020.

Remaking Museums: Examining the Scholarly and Intellectual Frameworks for the Material

Heritage of Science and Technology as Seen in Museum Renovations

Margaret A. Weitekamp (Smithsonian National Air and Space Museum)

How have curators framed the intellectual and scholarly work undergirding exhibits of science
and technology at major national museums by keeping objects at the center of analysis?

A striking number of science and technology museums have followed a similar
pattern in recent years. In 2014, the Canada Science and Technology Museum building closed
due to airborne mold and structural instabilities. The C$80.5 million renovations completed
in 2017 upgraded the physical plant and re-envisioned exhibits. In 2015, after a year of work,
the National Museum of Nature and Science opened its renovated north exhibit hall,
Chikyukan. Likewise, in 2015, the Deutsches Museum started a major project of renovation
and modernization. In addition, since 2021, the Deutsches Museum Nuremberg offers a bold
new vision of possible futures. With the closure of Blythe House in 2019, the Science Museum,
London undertook major collections relocations while also supporting new exhibit
development. Finally, the Smithsonian’s National Air and Space Museum began its own
revitalization and transformation project in 2018. Half of the Museum’s building on the
National Mall in Washington, DC reopened to the public in October 2022; east end exhibits
will be completed in 2026.

These institutions share other commonalities. They are all major national museums
founded to preserve the material heritage of science, technology, and the natural world: the
National Museum of Canada (1842); the Smithsonian Institution (1846); the Science Museum,
London (1857); the Deutsches Museum (1903 — although rooted in an electricity exhibition in
1891); as well as this year’s Artefacts host institution, the National Museum of Nature and
Science (1871). Each boasts impressive artifact collections. More so, all of these institutions
have professional curatorial staff who have guided these major renovations not only as
operational projects but as intellectual undertakings privileging material culture. What
insights can be gleaned through comparative analysis?

Procedural histories of these renovations would only tell part of the story. Therefore,
in addition to examining object choices and how that work was done within the constraints of
budget, schedule, and cost, I plan to take a larger view at the intellectual projects that
museum embody, to investigate how curators at these museums took on the challenge of

redefining the stories told. What have been intellectual and scholarly frameworks used to
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guide these renovations? How did that affect collecting? And how are public audiences
responding to the wide-angle, long-range views being presented? This paper represents the
first foray into a new book project investigating these parallel, transnational stories.

In addition to presenting this paper—the framing of the project, including its scope,
methods, and expectations—in order to elicit critical feedback from the Artefacts conference
participants, being able to attend the 2023 Artefacts conference would allow the author to
develop and strengthen the personal and professional connections that will be vital to the
development and completion of this book project. In addition to visiting the National Museum
of Science and Nature, conducting interviews with curators would provide the foundation and
first case study for this comparative, transnational examination of the role of museums in
framing the changing scholarly engagement around the material heritage of science and

technology.

Dr. Scott Anthony (Discussant)

PhD Candidates/Students Session

The Earth and the Electrometer: Measuring Atmospheric Electricity 1850-1930

Katy Duncan (University of Cambridge)

This talk presents the overlooked history of atmospheric electricity between 1850 and 1930
through the lens of its instruments, specifically the electrometer. This understudied
instrument-led field of inquiry was a vital part of nineteenth century physics. The instruments
for collecting and measuring atmospheric electricity had a plasticity that enabled phenomena
to be interrogated creatively and productively. Further, physical instruments were employed
as a metaphorical framework to capture the otherwise indescribable phenomena surrounding

global atmospheric electrification.
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The analogy and presumed identity between lightning and the sparks drawn from
electrical machines, established in 1752 by Benjamin Franklin and Frenchman Thomas
D’Alibard, has been heralded as a pivotal moment in the history of physics, ushering in a new
era of electrical science that has connected and transformed our world. However, that same
year, French experimenter Louis-Guillaume Le Monnier (1717-1799) found his electroscope
rendered another phenomenon visible on a clear day: ordinary air appeared to be electrical
too. His electroscope was a very simple instrument that merely indicated the presence of
charge using an insulated string, but what it demonstrated contradicted the common
assumption that air was an insulator. What was this invisible electricity, and where did it
come from?

This talk looks at the period between 1850 and 1930 where new precision
electrometers were developed to quantify the perplexing electrical relationship between the
Earth and the atmosphere. I examine the instruments used in three case studies: the field-
defining material innovations of British physicist-industrialist William Thomson (Lord
Kelvin) from 1850; the subsequent, divergent projects by Austrian physicist Franz Exner and
German schoolteachers Julius Elster and Hans Geitel; and the controversy that surrounded
British physicist C. T. R. Wilson’s global theory of atmospheric electrification in the early 20th
century.

Electrometers were used, improved, transformed, and co-opted by different
practitioners to investigate atmospheric electrification in various ways across this period. I
argue their uses reflected and shaped shifting criteria that were employed to measure
different atmospheric-electric phenomena. Crucially, though the electrometer’s design
remained largely the same after 1850, its malleability allowed different views of nature to
emerge through the measurement of different variables: potential, charge, and current. By
connecting these cases through their material culture, it becomes evident how atmospheric
electricity and the electrometer played an integral role in the development of not only
electrical studies, but physics more broadly. The atmosphere’s electrometer led to a wealth of
incidental developments in radioactivity, ionic physics, cosmic ray science, quantum
mechanics, meteorology, and geo-science.

Further, thinking with electrical instruments was central to many practitioners’
conceptualisations of the Earth-atmosphere system. Metaphorical Leyden jars, capacitors,
circuitry, and batteries were invariably invoked to explain the global system otherwise out of
reach. Changes in scientific understanding were thus mediated both by physical and
metaphorical scientific instruments using different conceptual perspectives based on several
invisible electric quantities.

In conclusion, this project motivates the case for undertaking more artefact-driven
histories, arguing that they uniquely enrich existing accounts as well as generate new

histories of science.
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EcoMuseum in Kazakhstan: The Dark Aspects of the Soviet Scientific and Technological

Achievements

Irina Fedorova (Friedrich-Alexander-Universitat Erlangen-Nurnberg)

This paper focuses on the EcoMuseum in Karaganda, Kazakhstan, which stands as a unique
institution focused on presenting (post-) Soviet environmental history — one of the destinations
for dark tourism in Central Asia, alongside Polygon, ALZhIR, Baikonur and others. The
development director of the museum, Dmitry Kalmykov, who participated in the liquidation
of the Chernobyl accident, is now working on organising a clean-up of the aftermath of nuclear
tests at the Semipalatinsk test site. The EcoMuseum, established in Karaganda in 1995 and
registered as a public association in 1997, has a mission to collect and disseminate
environmental information in Kazakhstan. As an ecomuseum, its aims to enhance the role of
the community in addressing pressing environmental issues and they focus on increasing
environmental awareness among the public and government authorities, engaging them in
active nature conservation efforts, fostering collaboration between the government and the
public to solve environmental problems and ensure sustainable development in Kazakhstan,
conducting research on acute environmental issues through data collection and their own
environmental studies. The EcoMuseum considers it to be their mission to educate the public
about the climate crisis, toxic pollution from the oil and gas industry, and radiation danger,
and effectively showcases the region's unique environmental challenges.

The museum’s exhibition consists of various thematic sections: Mineral Resource
Development, Industry, Radioactivity, Nuclear Testing and Environmental Consequences of
the Soviet Military Industrial Complex, Space Exploration, and so on. It specifically focuses
on raising awareness about the hazards of nuclear weapons testing in Semipalatinsk and the
environmental impact of the space industry debris scattered across the steppe. As one visitor
recalls, “It is fun, feels a bit like exploring grandma's attic, maybe if grandma was a nuclear
scientist”. Space junk is another point of interest for visitors, pieces of rockets, fuel tanks,
nozzles, space capsules, which “show clear re-entry scorch marks”. Despite limited financial
support, the EcoMuseum thrives on the enthusiasm of its staff and a relaxed atmosphere that
encourages interaction. Almost all of the exhibits in the museum can be touched — of course,
not in the nuclear section, that contains actual artefacts that were exposed to nuclear blasts.
Such accessibility makes the museum a unique destination, as acknowledged by a visitor's
TripAdvisor review stating, "I don't know any other place where you could touch or hold
Russian rocket parts in your hand." The paper’s focus on artefacts, the unusual exhibits that

can be found in the museum, allows to highlight the ways in which the museum revisits the
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history of Soviet science and technology. Rather than focusing solely on the grand
achievements of the USSR in nuclear and space fields as traditionally presented, the museum
sheds light on the dark legacy associated with these advancements. The ways in which the
museum’s artefacts are collected, presented, organised and allowed to interact with, highlight
the unique approach of the museum to involve this problematic legacy in addressing present

issues.

Museography of Technical Objects: André Leroi-Gourhan's Museum Work on the Technical

Milieu of the Eurasia

Lufeng Xu (Ecole des hautes études en sciences sociales)

André Leroi-Gourhan (1911-1986), the founder of prehistoric ethnology in France, is the heir
of both the French school of physical anthropology founded in the mid-19th century by Paul
Broca, and the French school of ethnology whose representatives are Marcel Mauss, Paul
Rivet and Georges Henri Riviere. During his long academic career academic career, Leroi-
Gourhan worked mainly on the reconstruction of the daily life of life of humans in the
Paleolithic period by tracing the process of hominisation. In order to illustrate his theories,
Leroi-Gourhan had a very rich experience in the museum field. It was in 1932 that he met
Paul Rivet, who held a chair in contemporary and fossil anthropology at the Muséum national
de la nature, to which the Musée d'ethnographie du Trocadéro was attached, and that he
launched a real museum activity.

Considering the young Leroi-Gourhan's interest in Eskimo objects and his language
skills (mainly Russian, Japanese and Chinese), Paul Rivet entrusted him with the "Arctic"
section. For four years, until 1936, Leroi-Gourhan was responsible for the classification,
description and exhibition of Siberian and Eskimo objects (in collaboration with Paul Rivet,
Georges-Henri Riviére Anatole and Lewitzky). In the autumn of 1936, the Japanese
government offered him a scholarship to go to Japan in 1937 and he stayed for two years.
During these two years, he collected a large number of Japanese documents and objects for
the new Musée de ' Homme, reorganised in 1937 from the Musée ethnographique du Trocadéro.
After his return to France in 1940 and until his departure for Lyon where he taught in 1944,
Leroi-Gourhan worked a lot in Parisian museums. In addition to the Musée de 'Homme, he
also worked for two Asian art museums that housed the objects he had collected in Japan: the
Musée Guimet and the Musée Cernuschi (in collaboration with Joseph Hackin and Jean
Buhot).

From the Musée d'ethnographie du Trocadéro to the Musée Guimet, from the Eskimos

to the Japanese, Leroi-Gourhan's museum work is based on a comparative perspective. In the
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meantime, a large part of the objects treated by Leroi-Gourhan in these museums are related
to technique. The question of collecting, classifying, describing and exhibiting techniques is
crucial in museographic knowledge and practice. For him, the museum, the object and the
technique are inseparable. Through this museography of techniques, he developed
comparative technology around the Eurasia, as shown in his article "Man and Nature"
published in 1936 in the Encyclopédie francaise, edited by Lucien Febvre. How does this
comparative technology manifest itself in museum theory and practice? What is Leroi-
Gourhan's definition of a technical object? How does he classify and organise technical objects?
How are technology and technical objects presented in different types of museums? On the
basis of Leroi- Gourhan's theses, I will therefore analyse Leroi-Gourhan's idea of the

museography of techniques established around the Eurasia.

Circulating Civilisation: Venetian Glass Beads as Agents of Global (Ex)Change

Sandrine Welte (Ca‘ Foscari University)

Deemed one of the truly transnational products of human civilisation, man-made glass can
serve as a lens to investigate century-old crafts, long-distance interactions, economic exchange
as well as trans-culturally shared knowledge traditions. Whereas accounts on the origin of
glass production remain rather conjectural, evidence points to pearls as the first objects in
this material. A plethora of different techniques developed in the Venetian Lagoon thereby
afforded their status as globally coveted commodities. Venice’s strategic position on the shore
of the Adriatic - appositely located between Orient and Occident and hence at the crossroad of
three continents - proved favourable for the city to develop into a trade hub as through her
ports, merchandise and goods from faraway places were disseminated into the European
market. The sack of Constantinople in 1204 lastingly cemented the role of the Serenissima, as
new territories got integrated into the republic, which at the same time allowed for an
expansion of commercial routes. Developed over time according to shifting geopolitical
contexts, these trade networks can be traced back thousands of years, accommodating
extensive economic and cultural exchange while proving conducive to the establishment of
wealthy centres of commerce. As routes of encounter and dialogue, they furthermore
proliferated the dissemination of religions, while intensifying scholarly and intellectual
discussion.

Crafted with keen attention to the unique heritage, the beads left the Lagoon destined
for new shores where they were integrated into the local economies. By this, they were newly
coded, according to the respective context. Light shall thus be shed on how an appropriation

and a repurposing of the pearls underscores their transformative power, endowing the beads
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with agency and new meaning while concurrently impacting practices of exchange as well as
cultural traditions. As the pearls were primordially produced by women, they may
furthermore serve as a lens to investigate the role they played within the economic system
that was otherwise determined by the male sex.

Once singularities of precious nature, today, the hand-made pearls have become
substituted by mass- produced items which - rarely manufactured in the lagoon - speak to a
commodification and selling of Venice, while at the same time raising the question of what has
remained of the once flourishing Silk Road. In view of ever scarcer resources - that equally
entail the occurrence of sand - the glass beads equally serve as a mirror to reflect on notions
of a ruthless global capitalism and ferocious financial system that seems to deny the possibility
of a sustainable future.

From production to distribution to consumption, a re-iteration of the economic and
cultural significance of Venetian beads in their manifold ‘existence‘ shall hence suggest a new
take on the historical and contemporary circulation of objects as a mediator for intercultural

communication and exchange.

Ms. Katy Duncan Ms. Irina Fedorova

Mr. Lufeng Xu Ms. Sandrine Welte
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Regular Session 1: Transdisciplinary Exhibitions

Special Exhibition “Poison”: An Epochal Exhibition Held in the National Museum of Nature

and Science

Tsuyoshi Hosoya (National Museum of Nature and Science, Tokyo)

In winter of 2022 to spring of 2023, National Museum of Nature and Science presented a
special exhibition on poisons. The exhibition intended to introduce a wide range of poisons in
nature and in our daily life, and provided an opportunity for the visitors to think what exactly
poisons are, and how to live with them. Although there had been exhibition dealing with
poison, the exhibition was remarkable and differed in the following aspects: 1) The exhibition
covered a wide range of poisonous matter, including poisonous plants, animals, and fungi,
minerals, and artifacts. 2) The exhibition also provided evolutionary and historical insights to
poisons. 3) The exhibition was designed to produce images showing how we incorporated
poisons into our daily life, and how our daily life is inseparable from toxic matter. We exhibited
more than 250 items in 1,100 m2 venue, and about 300,000 people visited in 93 days (Nov. 1,
2022 to 19 Feb, 2023). The exhibition was also held in Osaka (at Osaka Museum of Natural
History) and had about 150,000 visitors (March 18, 2023 to May 28, 2023).

The exhibition consisted of five chapters. Chapter 1 was the introductory part to show
the definition of poisons (defined as “harmful matter to organisms, including human and
animals”), and categorized to three groups based on their targets (blood, cells, and nerve
systems).

Chapter 2 was the core part of the exhibition showing a variety of poisonous
organisms (plants, animals, and fungi), minerals, and artifacts including insecticides and
marine microplastic. At the head of this chapter, we attempted to astonish the visitors by the
four highly magnified models of poisonous organisms (hornet, larva of moth covered with
spines, stems of Urtica plants covered with glassy spines, and Okinawan pit viper attacking
toward the visitors) all supervised by the professional researchers to the detail.

Chapter 3 provided examples where poisoned triggered the evolution and diversity
by showing some episodic examples (remarkable ecosystem developed in a highly poisonous
environment in the deep sea, Miillerian and Batesian mimicry, breeding strategies using
poisons, and acquired toxicity resistance).

Chapter 4 presented a cultural viewpoint about the relationship between poison and
human. Through this chapter, we intended to show how human found, analyzed, avoided or
utilized, and incorporated poisons to our daily life by a series of artifacts (poisonous arrow,
poisonous gas, chemical approaches, insecticides and repellents, and foods).

The final chapter was a comprehensive part to look back the exhibition by giving
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some symbolic items (toxic alien species, penicillin, and antitoxins), to deliver a message that
we live surrounded by poisons but some poisons are useful. We have the wisdom and skills to

use and overcome them. We need to live well with poisons.

Going Wide: Exhibiting Elephants and Ivory

Kristen Frederick-Frost & Carlene Stephens (Smithsonian National Museum of American

History)

In November 2019, a year-long exhibition titled Elephants and Us: Considering Extinction
opened at the National Museum of American History—an unusual venue for a topic that one
would expect to see elsewhere at the Smithsonian, perhaps at the National Museum of Natural
History or the Zoo & Conservation and Biology Institute.

This exhibition focused on African and Asian Elephants, but it did so by exploring the
role the United States played in the decline of wild elephant populations as well as the
country’s modern scientific and legislative efforts to conserve Earth’s largest land mammal.
The demand for ivory artefacts provided a narrative thread that stretched across centuries,
across academic and museum disciplines, and ultimately enabled a long-range view of how
elephants were—and are—critical to the very concept of extinction.

This talk focuses on the exhibition development of Elephants and Us and considers
the promises and pitfalls we encountered. A truly cross-disciplinary endeavor, the project
relied on the collections from three Smithsonian units and combined efforts from curators of
the history of technology, science, politics, and culture. A biologist advisor on the team was a
former top administrator at the U.S. Fish and Wildlife Service. We explore the consequences
of crossing deeply entrenched academic boundaries between history, natural history, and
conservation sciences. This blending of perspectives facilitated a rich intellectual research
experience which resulted in a novel narrative that juxtaposed objects in surprising ways. But
as our narrative expanded, so too did the stakeholders. The result was an unexpected
challenge: to strike a balance between the contemporary scientific and collecting values of our
institution while grounding the exhibition in a critical historical approach.

In addition, we learned a powerful lesson about artefacts. One expects to find an
elephant jawbone or a mastodon tooth in a natural history museum, not at an American
history museum. We discovered that crossing disciplines means confronting those
expectations and recognizing that for visitors and museum professionals alike the new context
can bring either destabilizing disappointment or a deeper understanding.

We discuss the aspects of our exhibit development and implementation that met with

success as well as the areas in need of improvement. It is our hope that the lessons we learned
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from this exhibition and the questions raised might resonate with other museum professionals
who are embarking on cross- disciplinary projects, in large national institutions or small local

collections.

Exhibiting Seaman'’s Yarn: A Pirate, a Cipher, and the Fiery Cross of Goa

Carola Dahlke (Deutsches Museum)

The field of cryptology alone offers a multitude of exciting exhibits and stories for a museum
of science and technology. But when secret ciphers meet seaborne piracy and gold treasure, it
sounds like a perfect mix for a successful story-telling. However, today's thorough long- range
view behind the scenes of the golden age of piracy led to sobering contexts related to
colonialism, inquisition and finally a lack of artefacts.

This is how the story is passed on: In the waters of the Indian Ocean, a ruthless pirate
attacked a rich Portuguese cargo ship in 1720. He robbed the ship and the entire cargo,
consisting of diamonds, jewellery, gold and silver bars as well as pearls, fine fabrics, spices,
furniture and precious stones, estimated by historians to be worth up to 5 billion euros today.
Religious articles from Goa Cathedral, located in India, had been on board, including the
Golden Cross of Goa, which is said to have weighed more than a hundred kilograms, so that
three men were needed to reload it. After this successful robbery, the pirate went into hiding
for several years and was only discovered and executed in 1730. Shortly before his death,
according to legend, he threw a cryptogram into the crowd - supposedly with the description
of where to find his share of the pirate treasure. For centuries, the whereabouts of the
cryptogram and the treasure was unknown. Until in 1934, the honourable French historian
Charles de la Ronciére (1870-1941) published a dime novel. According to the author, a lady
from the Seychelles had found a secret cryptogram in the family's estate, and had asked de la
Ronciére, who worked at the Bibliothéque Nationale in Paris, for help. De la Ronciére related
the cryptogram to the great pirate’s raid of 1720, and published more details and a first
deciphering of the cryptogram in his novel. Although unlikely, de la Roncieres publication
triggered a veritable treasure hunt that continues in earnest to this day. Numerous books and
filmic interpretations reproduced this story at second and third hand, and a large community
keeps hunting the pirate’s treasure, deciphering and interpreting the supposed cryptogram,
and describing the main artefact, the Fiery Cross of Goa, as a famous piece of art.

So, to sufficiently substantiate this story for an exhibition on cryptology and
enciphered manuscripts at Deutsches Museum with original documents, archive research was
undertaken to distinguish between legend and truth. Undoubtedly, the French pirate Oliver
Levasseur (ca 1680-1730) and the Portuguese ship with the name Nossa Senhora do Cabo e
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Sao Pedro existed - everything else seems to be sailor's yarn: Since its publication in 1934, the
authenticity of the cryptogram was regarded with great doubt. Written in a simple masonic
cipher, i.e. easy decipherable, the content sounds more like a cooking recipe than a clue to the
treasure. But if the cryptogram was a fake, there was still the big question of where the pirate
treasure was hidden. To learn more about the nature and dimension of the treasure, original
documents from the 18th century were analysed. Finally, a presumable real story emerged
from eye-witness accounts that unfortunately no longer had much to do with the original idea:
The rich cargo of the Portuguese Ship consisted most probably of slaves, apart from a handful
of diamonds that were shared between the pirate’s crew.

However, most surprising of all was that the much-described golden cross of Goa had
never existed. Yet, there is a legend from the year 1619 about a flaming cross of Goa (i.e. the
Holy Cross of Boa Vista) that burned outside a church and healed sick people. This miracle
was said to appear in the hardest times of the Goa Inquisition, when about 16,000 native
Hindus were massacred in the name of Christianity.

Putting everything together what we know today, we must assume that the well-
known and respected historian Charles de la Ronciere mixed few facts with more legends, and
invented a cryptogram to write a very successful and breath-taking dime novel. Which means
that the greatest sailor's yarn has been written by a land person - and is still considered real

today. So what is to be exhibited now?

Exploring Methods for Re-evaluating ArtScience Collections: Experiences with Botanical

Art Exhibition at the University Museum

Ayumi Terada (The University Museum, the University of Tokyo)

In recent years, a new concept of ArtScience has been proposed. Combining art and science, it
aligns with the prominent rise of interdisciplinarity and intermedia in related research fields.
Botanical art is a classic example of ArtScience. Beginning to be produced in KEurope in the
16th century, botanical art has made great progress, especially since the 18th century. It holds
scientific value in the accuracy of the information depicted through the observation of plants,
which is essential for the development of botanical research. Meanwhile, its artistic value lies
in the high illustrative quality, which are the works of artists.

Botanical models have the same composite value as the botanical illustrations.
Botanical specimens can be considered in the same manner as artefacts made from natural
objects. However, many botanical illustrations and models have been neglected once they have
served the purpose for which they were created, and botanical specimens are often placed only

in the context of science, as research materials unrelated to art and artefacts. While recent
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exhibitions of botanical art in art museums hint towards its re-evaluation, the simplistic
placement of botanical illustrations in the general realm of existing art does not do justice to
their value as ArtScience.

The purpose of this paper is to examine the methodology of re-evaluating botanical
collections in museums as artefacts that have the character of ArtScience from the field of
natural history and museum studies. Specifically, this paper will focus on botanical
illustrations and specimens.

The University Museum, the University of Tokyo (UMUT), houses botanical
specimens and illustrations collected for research and education at the University of Tokyo
from the late 19th century, when the university was founded, to the present day. These include
the earliest historical collections of botanical art in Japan. The UMUT organised exhibitions
of botanical art collections from the University of Tokyo seeking to bridge art and science. In
particular, specialists in art history and botany have collaborated in the planning of
exhibitions that combine botanical art and specimens, two indispensable tools for botanical
research, to highlight the characteristics of each artefact.

In recent years, the social role of museums has been reviewed, emphasising that
museums should not be limited to the transmission of existing knowledge and values but
should also be creative places that generate new values and discussions. As research-oriented
museums, university museums are expected to play a role in experimenting with and sharing
results with society. In this paper, I discuss the challenges of preserving and utilising the
botanical collections of ArtScience through some practical case studies of exhibitions at UMUT.
This analysis is done against the backdrop of the social role of museums in general and

university museums.

Dr. Tsuyoshi Hosoya Dr. Kristen Frederick-Frost

Dr. Carola Dahlke Dr. Ayumi Terada
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Public Session (International Symposium)
“Where Do We Come From, and Where Are We Going?”: Retelling the Story of Humans and

Nature and Exploring the New Roles of Science Museums

*Conducted with simultaneous interpretation in Japanese and English, as well as live streaming on the internet

Plenary Talk:

Leap Through Science: The Reversible Time Machines

Seigow Matsuoka (Director of Editorial Engineering Laboratory and Kadokawa Culture Museum)

Lectures:

Pondering on the Unknown World Beyond the Pale Blue Dot
Yasushi Suto (The University of Tokyo)

Human as a living thing in Biohistory

Keiko Nakamura (JT Biohistory Research Hall)

Modern Human Environment from Evolutionary Perspectives

Mariko Hasegawa (Japan Arts Council)
Revisiting the Past: The Role of the Science Museum in the Formation Process of Modern

Nation-State
Sayaka Oki (The University of Tokyo)
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How to Think the Anthropocene: Exploring Deep-time Through Interscalar Objects

Fabienne Will (Munich Science Communication Lab and Deutsches Museum)

The New Role of Museums in an Extraterrestrial Context

Teasel Muir-Harmony (Smithsonian National Air and Space Museum)

Mr. Seigow Matsuoka

Dr. Yasushi Suto Dr. Keiko Nakamura Dr. Mariko Hasegawa

Dr. Sayaka Oki Dr. Fabienne Will Dr. Teasel Muir-Harmony

Regular Session 2: New Role of Artefacts in Science Communication

Development of a Program Framework Responding to Global Contemporary Issues in
Japanese Science Museum Setting

Yoshikazu Ogawa (Rissho University) and Collaborators

Background:

Science literacy is vital if people are to properly respond to the problems concerning science
and technology they face in everyday social life. Although schools are still required to play a
basic role in the process, the lifelong fostering of science literacy should be conducted by

diverse bodies that include: lifelong learning organizations such as science museums; a variety
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of media, businesses and non-profit organizations and local communities and households. To
realize a well-being society in which people can enjoy happiness throughout their lifetime,
science museums are required to perform the social roles of contributing to foster science
literacy and to raise the degree of maturity of the science culture. For the effective
development of the above, new methods and ideas such as educational programs for each
generation of people are required.

Methodology:

In order to meet this objective, we developed the “Continuous Educational Program
Framework to Foster Science Literacy.” This is composed of a continuous learning system
that sought to foster science literacy at every stage in the life of each generation, focusing on
the issues in the natural world and human society. It not only develops and improves the
knowledge and attitudes towards science and technology at every stage of each generation,
but also enables each individual to recognize their own development. In addition, through
communications between science museums and society, society is encouraged to support such
developments. The framework consists of five generations and four goals. It will assist diverse
science museums to develop educational programs that foster science literacy thinking in
people spanning five generations, from preschoolers to senior citizens. It would foster four
goals: cultivation of sensitivity, attainment of knowledge and understanding of concepts,
fostering of the habit to think scientifically, and development of the ability to properly respond
to circumstances in society.

Information on 1000 educational programs conducted in 100 Japanese science
museums were aggregated and classification were performed based on this framework in 2010
and 2022.

Results:

In both surveys, most of the educational programs conducted in Japanese science museums
were aimed at “cultivation of sensitivity” and “attainment of knowledge and understanding of
concepts” for younger generations.

On the other hand, a survey in 2022 revealed that some museums have implemented
educational programs that deal with contemporary issues such as the SDGs and inclusiveness.
It was also revealed that about 10% of educational programs were conducted online.
Conclusions:

Despite the management of museums facing difficult circumstances in Japan, science
museums are expected to devise a framework to foster science literacy in order to contribute
to the building of a well-being society whose people can live in prosperity within a mature
science culture. In our surveys, the attitudes of science museums to respond to changes in the
social situation could be found. Local science museums are continued to expect to promote
school education and lifelong learning at every stage in each generation by referring to this

framework.
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Communicating Science in the Peripheries: Role of Artifacts at University Museums in

Northern Mindanao

Jonel Maria Caba (Mindanao State University) and Bulkhia U. Panalondong (Central Mindanao

University)

In an ever more connected world, artifacts play a crucial role in bridging the gap between
scientific knowledge and the public, especially in the peripheral regions where external and
internal factors affect the establishment and management of museums. In the southern region
of the Philippines for instance, artifacts serve as cultural and historical artifacts that
contextualize scientific knowledge within the local context. The artifacts provide a tangible
link to scientific concepts and allow for hands-on exploration, enhancing visitors'
understanding and appreciation of scientific principles. By showcasing these artifacts,
university museums contribute to the preservation and promotion of local scientific heritage,
fostering a sense of pride and identity among the local communities.

This paper explores the role of artifacts in communicating science in the peripheries,
specifically focusing on university museums in Northern Mindanao, Philippines. By
employing a qualitative approach, utilizing interviews, observations, and document analysis
the aims to understand how artifacts contribute to the dissemination of scientific knowledge
and promote public engagement with science in these museum settings.

Ultimately, the study highlights the significant role that artifacts contribute to the
understanding of science, technology, and nature through the university museums in the
peripheries. It demonstrates how these museums have the ability to close the communication
gap between science and the general public, streamline scientific literacy, and preserve the

scientific heritage of the area.

Learning from Scientific Artefacts: Teaching Practices at Tsinghua Science Museum
Zheran Wang (Tsinghua University/Tsinghua Science Museum)

Tsinghua Science Museum (Hereinafter referred to as TSM) was established in 2018 with the

aim of creating China's first university science museum based on historical scientific objects.

Nearly all Chinese science museums adhere to the science center model, which typically lacks

object collections. In such an environment, the development of TSM represents a highly

innovative and challenging undertaking. Although the museum's permanent building will not
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be completed until 2026, during the current preparatory phase, professors and staff have made
significant strides in integrating museum construction with teaching. Specifically, the practice
focuses on two areas: material culture studies based on collections of historical scientific
instruments and reconstruction research of ancient scientific or technological artifacts.

At TSM, the scientific collection currently boasts 7,000 objects, which we have
salvaged from university laboratories or acquired from antique markets in Europe and the
United States. We have designed a series of new courses that use these collections to
complement the traditional teaching system. Through the courses, students gain an in-depth
understanding of the history of science with an emphasis on the artifacts that shaped it. In
addition, students have the opportunity to gain hands-on experience with the collection and
learn how to write reports or biographies of objects. Motivated by artifacts, students seek out
diverse sources, combine different types of knowledge, and create distinctive historical
narratives.

Another way to expand our collection is through reconstruction research, since many
historical scientific objects have been lost or are too valuable to obtain. Tsinghua University's
strong engineering background has allowed us to collaborate with various departments on
campus to design and manufacture reconstruction models. In the last five years we have
reconstructed Pascal's mechanical computer, Brunelleschi's lifting machines, Leonardo Da
Vinci's various flying machines, Tycho Brahe's astronomical instruments, etc., and these
models have been exhibited in corresponding exhibitions. Students from different
departments are invited to participate in these projects. During these projects, students will
not only learn to design and build models using the latest engineering techniques, but will
also gain a new appreciation for the ingenuity and challenges of pre-modern technology.

During our work on TSM and teaching practices, we have become more and more
aware of the significance of a museum like this for university education. It has the power to
serve as a crucial bridge between different areas of knowledge and bring together individuals

from diverse backgrounds.
Science Communication Activities in the Metaverse Space Using Artifacts
Reiji Takayasu (Fukuoka City Science Museum) and Collaborators
Abstract:
This paper explores the potential of science communication activities in the Metaverse space
using artifacts. Specifically, we examine the use of a former hydroelectric power plant as a

man-made material and Toppan Printing's Metapark® as a metaverse space to cultivate

public awareness of preserving science and technology materials. Our claims include the
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discovery of new industrial heritage value through virtual educational programs, improved
access to artifacts, and the cultivation of problem-solving awareness through science and
technology, thus ensuring the value of preserving industrial artifacts. We discuss the concept
of applying the Metaverse to artifacts that are otherwise difficult to access, highlighting its
usefulness in science communication and fostering public engagement with science and
technology.

Introduction

In this section, we propose the application of science communication activities in the
Metaverse space to artifacts that are challenging to access physically. We emphasize the
importance of utilizing the Metaverse to cultivate public awareness of science and technology,
while discussing the role of science museums in collecting, preserving, and digitizing artifacts.
Target Artifacts

This section focuses on the Former Hadeba Hydroelectric Power Plant and its surrounding
environment, situated in Niithama City, Ehime Prefecture. We provide a brief history of the
power plant, its significance in promoting the modernization of the Besshi Copper Mine, and
its transition into a tourist facility. Notably, we highlight the presence of historical generators
and a Pelton turbine within the power plant.

Construction of Metaverse Space

Here, we outline the development of a practical program within the Metaverse space. The
program involves avatar science communicators facilitating science communication activities
through an "avatar museum". The steps for constructing the metaverse space include building
a digital museum prototype, exploring innovative production expression methods, creating
avatar science communicators, and organizing a lecture on the potential of natural energy for
creating new energy.

Science Communication Activities

In this section, we describe the science communication activities conducted in the Metaverse
space. Participants engage in activities centered around understanding energy conversion
from rain to river water, brainstorming ideas for eco-friendly energy generation, and
discussing various topics such as nature, industrial technology, renewable energy, SDGs
perspective, collective learning, and the future of energy. We present the tools used, including
interactive writing boards, information-sharing boards, voice and text communication
features, and active avatar speakers.

Results and Discussion

The results and discussion section highlights the outcomes of the science communication
activities. The program's theme, "Where did humanity come from and where does it go?",
encouraged interdisciplinary discussions, conceptual changes due to new discoveries, bird's-
eye views, and the formation of communication spaces. The findings include the recognition

of electrical energy's indispensability, understanding of energy conversion mechanisms, and
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the significance of preserving and utilizing materials in a virtual space for industrial
technology history.

References
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Special Session
Leonardo da Vinci and Propaganda: The 1939 Milan Exhibition and the Invention of a Brand

Claudio Giorgione (Museo Nazionale Scienza e Tecnologia Leonardo da Vinci)

In 1939 the city of Milan organized a very important exhibition about Leonardo da Vinci, with the aim
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of presenting his complete work as artist and engineer. The long list of works displayed, with a great
diplomatic effort for getting important loans from Italy and abroad, included drawings, paintings,
sculptures, documents, plaster casts, works by his pupils and many artists of his time and, last but not
least, a huge dissemination of his activity as engineer and “scientist”, thanks to the construction of a
large collection of models after his drawings and studies of machines and architectures.

The exhibition, held in the new “Palazzo dell’Arte”, was largely supported by the Fascist
Government and Benito Mussolini himself, being part of a propaganda cultural programme designed to
support the politic of “autarchy”. This meant the independence and cultural supremacy of Italy in any
field of life, economy, and culture, without any need, help or contribution from foreign countries. In
fact, the Leonardo exhibition was accompanied, in the same venue, by the “Exhibition of Italian
Inventions”, very similar to a National Fair, presenting technologies and industries in the most various
fields, from telecommunication to optics, from transportation to chemistry, from building engineering

to military industry. Leonardo da Vinci was in fact used to legitimate the excellence of Italian technology.

Despite this climate of propaganda, the 1939 Leonardo Exhibition signed a very important
episode in the dissemination of his life and work, in terms of museology, museography and in the
practice of creating models of machines for educational purposes, to help the understanding of Leonardo
da Vinci drawings and studies by a general audience. The collection of models was used not only for
the touring of the exhibition in New York and Tokyo between 1940 and 1942 but also, in the post-war
period -after its destruction- inspired the creation of new collections for the Museums of Vinci and
Milan, ready for the celebrations for the 500th anniversary of Leonardo da Vinci’s birth. In a different
political context, still Leonardo was used as a “brand” to display the genius of the Italian inventor who
anticipated the future, demonstrating how strong the myth of the super-human renaissance man has

grown in the reception of the general public, remaining so strong even nowadays.

Reconsidering Past Exhibitions: Leonardo da Vinci’s Scientific and Technological Exhibits

in Japan

Yoshimi Takuwa (Tokyo Institute of Technology)

A thought-provoking example for reviewing exhibits which praised or mythologized Leonardo
da Vinci in the past, from a modern perspective, is the exhibition held in Tokyo in 1942. This
exhibition showcased the scientific and technological exhibits brought in Japan from the 1939
exhibition in Milan that had been supported by the Fascist Government. However, in Japan
the exhibits were used for propaganda in a different way than they had been in Italy. In the
past, the two main exhibitions which triggered the fever of ‘Leonardo as an engineer’in Japan,
were both held in Ueno. Since this ARTEFACTS meeting is going to be held in the same Ueno

location, I would like to introduce the history of the transformation of the image of Leonardo
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in Japan.

I have counted all publications published in Japan from 1905 to 1975 that include
Leonardo’s name or his works in their titles. Shortly after Japan stopped its policy of national
isolation and opened the country to the world, Leonardo da Vinci began to be introduced as a
painter. Even before the general public had concrete knowledge of Leonardo's works, authors
such as Soseki Natsume (1867-1916) introduced him in his short stories as a mysterious
character. It was only after the Italian-Japanese Cultural Agreement in 1939 that more and
more publications focused on Leonardo’s achievements as a scientist and as an engineer. The
graph of the Japanese publications on Leonardo shows peaks in 1942 and 1974, i.e. the years
in which the main exhibitions were held. It is therefore suggested that the ‘Leonardo fever’in
Japan was mainly caused by the exhibitions.

The 1942 exhibition featured a dynamic display of the reconstructed models based on
Leonardo’s manuscripts brought from Italy. Some of the young people who visited the
exhibition became historians involved in Leonardo studies after the war. For example, Yutaka
Hirata (1910-1993), Teiji Nishimura (1913-2004), Shuji Takashina (1932- ) wrote about their
impressions of Leonardo as an engineer after seeing the dynamic display. Surprisingly,
Japanese news footage has survived of these models of weapons and machines in motion. It
shows how much impact the dynamic display had on the young visitors of that time.

The 1942 exhibition, under the strange official name ‘Asian Renaissance: The
Leonardo da Vinci Exhibition’, promoted Leonardo’s universality as a genius of ‘total war’. It
also attempted to show the reality and limits of Western civilization and the influence of
Eastern culture on the Renaissance. It was such a highly wartime propaganda event that
when new exhibitions of Leonardo were organized after the war, the Japanese organizers
never mentioned the 1942 exhibition. It can be said that the 1942 exhibition was deliberately
forgotten in Japan, since the catalogs of foreign museums, including Italian ones, introduce
the event of 1942, including an episode in which the precious reconstructed models were lost
in Japan instead of being returned to Italy.

The 1942 exhibition in Tokyo was deliberately glorified during the war and
intentionally forgotten afterwards. Japanese control of the exhibition exceeded the
expectations of the Italian Government, which lent the exhibits. However, a study of the young
people who visited the exhibition at the time shows that they were not influenced by the
distortions of the organizers and continued to be interested in Leonardo as a whole after the
war, producing several well-known scholars. The heritage of the 1942 exhibition to future

generations is an interesting example when reconsidering past exhibitions.
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Regular Session 3: Global/Transnational Histories of Artefacts

Exploring Global Dye Histories in “Bold: Color from Test Tube to Textile”

Elisabeth Berry Drago (Science History Institute)

In September of 2023, the museum of the Science History Institute will open “Bold: Color
From Test Tube To Textile,” a new exhibition exploring the landmark 19th century “turn” to
synthetic dyes and their many continuing impacts on fashion and culture, labor and industry,
environments and sustainability. This paper will explore curatorial strategies around the
following core issues: meaningfully presenting artifacts within a global (rather than solely
Euro-American centric) dye history narrative, exploring dyeing’s challenging labor histories
(including contemporary labor histories), balancing the materiality of mass-industrial and
craft-artisanal dye methodologies through careful object selectio, and partnering with
global/local makers to broaden the reach and impact of the exhibition.

The incidental discovery and rapid commercialization of aniline dyes reshaped the
emerging chemical industry as well as historical modes of textile production across the globe;
while synthetic dyes arguably helped to “democratize” cross-class participation in fashionable
dressing, they also contributed to watershed pollution and (in the case of aniline and benzene
formulas) formed cancer “clusters” among dye workers. Today, both mass-manufacturers and

artisan dyers are seeking sustainability by exploring new methods for color application and
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processing (foam dyeing, laser finishing) and new dye sources (food industry waste, in the case
of avocado-pit dyeing) as well as by reclaiming traditional methods for at home and at scale.
The core of the exhibit draws on the Institute’s rich dye-related collections, including historical
dye samples and test yarns, some developed locally by Dow and DuPont; manufacturer’s fabric
swatch books, particularly from the United States and Germany; documentary photography
of dyeworks and dye laboratories; lab instruments such as colorimeters and light-boxes, and
tools including slide rules and vat calculators. To supplement largely American and Euro-
centric holdings, the Institute has conducted targeted research and collecting of international
textiles and dye samples, including West African (Yoruba) adire indigo cloth; Japanese
kakishibu (green persimmon) dyecloth; Korean indigo and ramie fabrics and modern home
dyeing kits; as well as expanded representations of traditional and contemporary dyers at
work. The rich materiality of the exhibition, and a focus on textiles and garments, will help
center visitors in familiar sensory experiences while rendering visible the often-invisible effort,
skill, ingenuity, and technological complexity of the dyeing process.

The importance of synthetic color as a tool for self-expression or as a cultural marker,
but also its consequences as a lucrative global commodity, is examined within the exhibition
itself and in this presentation. Dyeing’s entanglement with labor forms a core angle of
approach; from Civil War era “free labor” fairs, which encouraged buyers to eschew plantation-
grown indigo and cotton, to present-day crises around textile worker safety in the Global South,
how do we balance a desire for bold color with a sustainable and equitable future?
Partnerships with innovative, sustainability-centered dye firms (including Huue and Green
Matters) have bridged our museum’s historical interpretation and collections with cutting-
edge technological solutions, while partnerships with global and local heritage craft dyers
(Kindigo, Modest Transitions) have enriched our understanding of community-centered

dyeing as powerfully enduring cultural traditions.

The Role of Ainu Fish Skin Artefacts in Communicating Indigenous Traditional Science and

Technology Promoting the Circulation of Knowledge among Arctic Communities

Elisa Palomino (Smithsonian National Museum of Natural History, Arctic Studies Center)

Over the centuries, natural resources, and in particular salmon, have shaped the economic
and cultural activity of Indigenous Ainu Peoples. Salmon are magical creatures that uniquely
connect the ocean and the land through their life cycle. In turn, the Ainu had an even
relationship with the salmon: for them, fish, man and environment were equals. They
developed highly specialised techniques to transform their salmon 'exchanges' into strong,

lightweight fish skin robes and shoes in order to provide the warmth needed for clothing. This
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article analyses early modern fish skin artefacts preserved in Hokkaido National Museums,
examining the material exchanges and cultural connections fusing a shared expression among
Arctic coastal Indigenous groups.

Ainu women built up a vast knowledge on how raw materials respond to weather
elements. They would choose the most suitable fish skins for constructing garments that could
resist damage from the weather: rain, humidity, wind and from the wearer: sweat, friction and
erosion. Passed down from generation to generation, this climatic knowledge informed every
step of skin processing and garment sewing, and a good seamstress had to be at once artist,
designer, biochemist and climatologist. Human activity - hydroelectric dams, industry,
pollution and global climate change - has created challenges that even the resilient salmon
struggle to survive. To reverse these effects, we must adopt ancestral knowledge in
partnership with the environment. Colonialism allowed Westerns to construct an idea of
science that ignored local Indigenous wisdom by considering it primitive. Today we are aware
of the need to reduce the negative ecological impact and exploitation of nature by the human
species. The preservation of scarce natural resources could be achieved by making use of the
skills and knowledge of the community, a prototype of which can be found in the Ainu
experience. This paper interweaves research into the Ainu fish skin innovation and technology
and that of the ichthyic species used in the construction of historic fish skin artefacts.

International Anthropology and Natural History Museums contain information
about how humans utilised both biological raw materials and material culture from flora,
fauna and other elements of biocultural heritage on community lands. They embody Native
Peoples’ history, science and Traditional Knowledge. The role of museums and their artefacts
1s connecting the transnational circulation of knowledge and to make it accessible and relevant
to the public. Museums, as institutions of public culture, have become a forum for exploring
contemporary Indigenous issues. Fish skin artefacts were collected by explorers and scientists
and have been stored in museums far from Indigenous Peoples. Their past difficult history
has led museums to engage more closely with Natives on the display and interpretation of
artefacts. This research aims to discuss the emerging and inclusive understanding of museum
collaborative consultations with Indigenous Peoples. The project aims to decolonise and
safeguard the indigenous fish skin intangible cultural heritage by documenting, preserving,
transmitting and revitalising it through empowerment processes of the Indigenous

communities to harness their traditional knowledge and leadership.
Keywords: Arctic and Subarctic; Ainu Indigenous Peoples; Fish Skin Artefacts; Traditional

Science and Technology; Climate Knowledge; Circulation of Knowledge; Intangible Cultural

Heritage; Interpretation of Artefacts; Museum Anthropology; Museum Decolonisation.
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Figure 1. Ainu fisherman wearing a fish skin robe and fish skin shoes depicted in 'Kita Ezo
zusetsu' (“Illustrated Explanation of Northern Ezo.”) published by Mamiya Rinzo, a Japanese
explorer from the late Edo period from his travels to Sakhalin Island. Ainu Rare Book
collection. Library of Congress. Washington DC, US.

Figure 2. Ainu fish skin robe from Sakhalin Island. 19th century. Botanic Garden & Museum
(HUNHM), Field Science Center for Northern Biosphere, Hokkaido University, Sapporo,
Japan.

Figure 3. Fish display. National Museum of Nature and Science, Tokyo, Japan.

Dr. Elisabeth Berry Drago Dr. Elisa Palomino
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Regular Session 4: Challenges of the Old and the New

Back to the Future: Potentials of Historical Objects in Museums for the Communication of

Contemporary Technologies and Future Trends

Alexander Sigelen & Andreas Gundelwein (TECHNOSEUM: Landesmuseum fir Technik und

Arbeit in Mannheim)

The TECHNOSEUM, Baden-Wuerttemberg State Museum of Technology and Labour in
Mannheim, is one of the largest technology museums in Germany. The collections provide a
broad range and representation of the history of technology with a focus on southwestern
Germany. The historical perspective ranges from the beginning of industrialization in the 18th
century to the present. A special feature is the multi-perspective view on the complex
interactions between technology and society. Currently, the museum started a fundamental
process of reorientation in which, in addition to the retrospective, future issues and
technologies as well as global processes driven or influenced by technical possibilities (e.g.
globalization, migration, climate change) are increasingly coming into focus.

In this context, the question how historical exhibits can be made more accessible with
regard to the communication of current and future scientific, technological and social
developments and challenges is central. In addition to the development of new approaches,
the critical examination of previous object-oriented forms of science communication is also
important.

We will give detailed insights into our considerations by means of objects from the
fields of precision mechanics, electronics and computer technology. The object examples are
mainly located in Mannheim and the neighboring Black Forest in order to reflect global
developments on a local scale. In the Black Forest, for example, from beginnings in the already
export-orientated small scale mechanical workshops of the 17th/18th century, a clock industry
of global significance developed in the 19th/20th century. Based on this, companies for
mechanical and electronic entertainment devices emerged (e.g. SABA, Dual). High unit labor
costs as well as the emergence of microelectronics (e.g. quartz watches) led to a decline and
migration of these industries, e.g. to Japan, in the 1970s.

We would like to pay special attention to the following aspects of content and
didactics:

(1)How can the ,black box“ surrounding todays micro-electronic be "lifted" by
presenting historical technology, whose components are usually much more visible
than they are today, and how can its technological and scientific basis thus be
made comprehensible even to the broad public?

(22 How can long-term technological trends, e.g. miniaturization or digitization, be
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illustrated by contrasting historical technical artefacts with current devices?

(3)In what ways can historical objects contribute to understand socio-economic
processes, such as the migration and relocation of production sites within the scope
of globalization and international division of labor — and how can we turn this
process into a fascinating story and ,lessons learned?

(4)How must technological objects be interrogated in order to provide information
about living and working conditions and long-term cultural change, e.g. the
emergence of the industrial and later the consumer society.

(5)Which forms of didactic approach are particularly suitable to answer these
questions, from the "immobile" presentation of groups of exhibits (e.g. historical
ensemble, staging, time series, contrasting) to demonstrations and experiments
with personal imparting by Explainers, and which new didactic approaches are
needed for new target groups?

On the basis of our reflections, we would like to discuss which potentials historical

technological objects can offer in the context of museums for the communication of technical-
scientific, technical-historical, social-historical as well as social- and cultural-scientific

questions of the past, present and future.

“The Splendor of Returning Light”: Recreating a Magic Lantern Show

Katie Boyce-Jacino (Adler Planetarium)

Magic lantern shows were a mainstay of popular culture from their invention in the late 17th
century until the rise of cinema in the early 20th century, and in the 19th century they were
especially popular. The subject of magic lantern shows could be anything - some promised
recreations of battles, others scenic vistas of faraway lands, and others fantastical artworks.
A popular subgenre of magic lantern shows was the illustration of scientific principles, and it
1s this subject that this paper proposes to examine.

The Adler Planetarium has in its collection a complete set of beautifully hand-painted
magic lantern slides that exhibit different astronomical principles - the transit of Venus across
the sun, the tides, the diurnal rotation of the earth, the seasons, etc. Each circular glass slide
1s made up of several painted layers of glass, some of which are stationary and some of which
can be rotated with the turn of a small hand crank. The projectionist showing the slides can
thus demonstrate the dynamic movement of planets and stars.

The history of these particular slides is largely unknown; we have no record of their
maker or how they came to the Adler, or the life they lived before. We have also never put the

complete set on exhibit; occasionally one or two slides have made their way into different
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exhibits, but we've never exhibited them as a whole. We have also never made a public attempt
to actually project the slides. The delicacy of the glass and the gears and the colors makes it
difficult to safely use them, but the result is that these slides have been largely neglected in
the Adler’s history of astronomy exhibits.

When I started at the Adler in February of this year, one of the first projects I took
on was to think about how to safely bring the magic lantern slides to life. In particular, I
wanted to figure out a way to actually project them. In this paper, I first give an overview of
the efforts I and the collections team undertook to safely and effectively project the slides -
first by using a lens and a flashlight, and later by rewiring an antique lantern projector.
Secondly, I ask a more critical question: what is the goal of projecting antique slides like this?
What purpose does it serve in the space of the museum? Is the goal to recreate a feeling of the
past for modern audiences? Is that either possible or desirable?

More broadly, my examination of the Adler’s slide collection seeks to explore the ways
that small, particular technologies, like slides and projectors and lights, offer a way to
familiarize the past, to make it feel lived-in and real. Bridging the connection between modern
audiences and the audiences of the past helps make the historical worldviews - about space,

about nature, about the universe - feel legible and understandable.

Artefacts of the Intangible: Quantum Computing in Museum Environments

Petrina Foti (Rochester Institute of Technology)

Everything that we have observable knowledge of or can experience directly, from the cosmic
to the microscopic, operates with the same set of principles. At the atomic level, the rules
change dramatically. The development of quantum mechanics transformed our understanding
of the universe and revolutionized scientific progress, from physics to chemistry to information
science. One of the most disconcerting new avenues of exploration has been the quest to build
a reliable, scalable quantum computer—a computer that utilizes specialized hardware to
employ quantum behavior. Though many important milestones have been reached in the past
decade, at this moment in time, quantum computing’s potential to surpass classical computing
in everyday use remains an objective still waiting to be achieved rather than an unarguable
certainty. Yet, even at this relatively early stage, the development of quantum computers
opens a number of possibilities in terms of science and technology. Therefore, it is reasonable
to then ask what these advances in computing technology might mean for the museum.

Even though quantum computing technology has not reached its full potential, it
already poses significant, unsettling difficulties in terms of both collection and exhibition

practices. There has been long been discussion on how the history of computer technology,
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particularly artefacts, might best be presented in a museum setting. Yet, when faced with
quantum computing, not all of these solutions will be able to be translated to accommodate
the particulars of quantum systems. The greatest challenge that museums face when
narrating quantum computing is how much we do not and might never know and how little
we can represent.

This paper, based on a chapter that will appear in the upcoming Museums and the
History of Computing (Routledge, 2024), will examine both what quantum computing is, how
museums have begun to record its development and what the quest to understand this

potentially revolutionary technology reveals about all computer technology.

Dr. Alexander Sigelen Dr. Katie Boyce-Jacino Dr. Petrina Foti
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Round robin, Wrap-up, and Farewell
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Group photo at the end of the meeting
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APPENDIX: PREVIOUS ARTEFACTS MEETINGS

I: Medicine and Health, August 1996, Science Museum, London

II: Electronics, September 1997, Smithsonian (National Museum of American History),
Washington

III: Transportation, September 1998, Deutsches Museum, Munich

IV: Pictures, September 1999, Musée des arts et métiers, Paris

V: Environment, September 2000, Deutsches Museum, Munich

VI: Military History, October 2001, Smithsonian (National Museum of American
History), Washington

VII: Space, September 2002, Science Museum, London

VIII: Music, Acoustics and Technology, September 2003, Technisches Museum, Wien
IX: Scientific Instruments as Artefacts: Shiny Objects and Black Boxes, October 2004,
Universiteitsmuseum, Utrecht

X Globalization and the History of Science and Technology, November 2005,
Smithsonian (National Museum of American History), Washington

XI: Constructing and Deconstructing Icons of Achievement in Science and Technology,
September 2006, Nobel Museum, Stockholm

XII: Exploration, September 2007, Norsk Teknisk Museum, Oslo

XIII: Science/Technology and Art, September 2008, Smithsonian (National Museum of
American History), Washington

XIV: Relationships between Science and Technology as Expressed in Exhibits,
September 2009, Science Museum, London

XV: Knowledge on the Move: Conflict, Displacement and Re-Engineering Society — 1933
to 1989, September 2010, Canada Aviation and Space Museum, Ottawa

XVI: Conceptualizing, Collecting and Presenting Recent Science and Technology,
September 2011, Museum Boerhaave, Leiden

XVII: National Styles and Identity: Scientific, Technical and Medical Artefacts in a
Global Context, October 2012, National Museums Scotland, Edinburgh

XVIII: Modern Chemistry and Material Science: Artefacts Tell the Story, October 2013,
Chemical Heritage Foundation, Philadelphia

XIX: Environing Exhibits: Science, Technology, and Museums in the Anthropocene,
October 2014, Deutsches Museum, Munich

XX: Scientific Heritage at World Exhibitions and Beyond, The Long Twentieth Century,
September 2015, Museo Nationale di Storia della Scienza e della Tecnica Leonardo da
Vinci, Milan

XXI: Understanding Use: Science and Technology Objects and Users, October 2016,

Science Museum, London
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XXII: What Works for What Object? Gestures, Savoir-Faire and Body Culture in
Museums of Science and Technology, October 2017, Musée des arts et métiers, Paris
XXIII: Relevance of Collections, October 2018, Adler Planetarium, Chicago

XXIV: Diversity, October 2019, National Museums Scotland, Edinburgh

XXV: Access, October 2020, Ingenium Canada, Ottawa

XXVI: Responding to COVID-19, 2021, (virtual Meeting)

XXVII: Objects of Science and Technology in Motion, October 2022, The Deutsches

Museum, Munich
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