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Exploring the Educational Potential of the Exhibits in Natural History
Museums as Socioscientific Learning Materials in the Context of
Proposing Science Inquiry Communities: Earthquake Topic

Sun-Kyung Lee', Myeong-Kyeong Shin**, and Chan-Jong Kim®
'BK21 SENS, Seoul National University, Seoul 151-742, Korea

“Deparment of Science Education, Gyeongin Nafional Universtty of Education, Incheon 407-753, Korea?
*Department of Science Education, Seoul National University, Seoul 151-742, Korea

Abstract: This article explores the potential learning materials and methods of science practice from exhibits, and how
those are presented in natural history museums as a feasible science inquiry community. The idea of science inquiry
community was offered as a form of science practice that ended with science learning. A grasp of ‘scientific practice to
learning’ is understood as a way to conceive scientific methods as well as facts and understanding knowledge. To get
educational implications on the scientific practice of ‘earthquake’ as a socioscientific topic in the communities, we
analyzed 1) the relationship between earth science curriculum and exhibits related to ‘earthquake’, 2) the educational goals
and intentions of educators, and 3) the characteristics of the exhibits in the American Museum of Natural History and in
the Smithsonian National Museum of Natural History. The results of this study showed that those museums presented the
exhibits consisting of various and practical cases and events of ‘carthquakes’ as a socioscientific topic related to their
curriculum. At the target museum, it was clearly stated that the pursuing educational goals focused on relations with local
interests and socioscientific issues. For making earthquakes relevant to visitors, delivering lived experiences with raw data
and interactive media was emphasized in exhibit characteristics.
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Table 1. Analyzed science curriculum standards
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AR v5 58 T Y AAAR
E3(Washington D.C.)3} w= AFAAFEFER (New
York City)2.&, ¥r23 7§ Q= Table 29} 2T},
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AAlete] R ¥ FEE FAE EdE =9
ste] ZAAsidon, =97t o|FojXA] ge AL
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Washington D.C. New York City
Curriculum National science education standards Earth science: core curriculum
Citation http://newton.nap.edwhtml/nses/ http://www.nysed.gov

Table 2. Analyzed natural history museums

National Museum of Natural History

American Museum of Natural History

(NMNH) (AMNH)
Location Washington D.C. New York
Year of Foundation 1910 1869
Exhibits 125,000,000 295,000,000
Researchers 150 200
Visitors per Year 8,000,000 2,000,000
Citation http://www.mnh.si.edu http://www.amnh.org
Table 3. Coding scheme for analyzing the exhibits
Exhibit Media 1. Natural specimen 2. Artificial specimen 3. Diorama
4. Movie 5. Panel 6. etc.
Exhibit Explanation 1. Text 2. Picture 3. Audio
4. Video 5. Computer Software 6. etc.
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Table 4. Interview questions with the educators in the museums
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Topic

Questions

Curriculum

- Which curriculum do you consider?

Was the school curriculum reflected on exhibits and educational programs?

- How do your exhibits and educational programs reflect them?
- Who works on inception of curriculum ? What are their background?
- How do you advertise your efforts on inception of school curriculum in your exhibits?

- How you evaluate such efforts of including school curriculum in your exhibits and educational programs?
Would you tell us any typical success or failure cases?
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Table 5. Content of ‘earthquake’-related learning standards

TIMSS Contents associated with Earthquake

D.C. NYC
K-4 5-8 912 K-5 6-8

1.2.3.1.1 Surface of Earth Crust: Its shape and change

1.23.1.2 Major geological events resulted from plate tectonics
1.2.3.1.3 Major boundaries of Earth

1.2.3.1.4 Geologic features and process of changing earth

1.2.3.1.5 Earth changing process by volcano and earthquake
1.2.3.1.6 Cause and effects of volcano, earthquake, and landsliding

1.2.3.1
Plate tecton-
ics

< < < < < <
< < < <4 <« <«
< < < < < <«

Earth Pheni- 2> 22 1.2.3.1.7 Evid ing pl ics (fossils and shapes of
e crust: uplift 23.1.7 Bvidences supporting plate tectonics (fossils and shapes o v v v
and faullt boundaries)

1232 123.2.1 Rapid changes of earth v v v
Earthquake 1.2.3.2.2 Effects of earthquake v v v
1.2.3.3.1 Rapid changes of earth surface v v v

Vlo. 12c ::llzs 1.2.3.3.2 Effects of exploding volcanos v v
1.2.3.3.3 Geological characteristics using modelsand maps(volcanos) v v v
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Table 6. Educational efforts in the museums

NEIT S KE=M &

ONYSE NS ISE T B X FHE BUoz 513

Questions Museums

Responses

Which curriculum do

NMNH NSES (National Science Education Standard)

you consider?

AMNH NSES, New York City Science curriculum

How do your exhibits NMNH Clearifying at the website and museum program guides

and educational pro-
grams reflect them?

AMNH While designing exhibits, we considered school curriculum but we don't directly reflect it in exhibits,
The brochures and programs of this museum clearly stated the connection with school curriculum.

We have a consultant team of science teachers to review exhibits and related materials all the time.
NMINH We built our museum website with connection of National Science Teachers Association

‘Who works on incep-

tion of curriculum ? ing museums.

Museum programs work with museum teachers and school teachers afer training them before visit-

What are their back-

ground? AMNy €ducational programs.

We have education department. They construct exhibit explanations and plan museum materials and

The exhibit curators plan overall structures of exhibits based on the reports of the education depart-

ment.

Every year, this museum host evening party for teachers and new coming teachers near in Washing-
ton D.C.: we discuss on IMAX movies and all education programs.

How do you advertise
your efforts on incep-

4 ¢ museum.
tion of school curricu-

NMNH We participate to introduce our museum programs in teacher conferences every year.
In the conferences o f National Science Teachers Association, we have a booth for advertising the

lum in your exhibits?

We have a Mater degree program.

AMNH Annually, we hold on-line science seminar.
The museum has a internship program which hires museum science teachers collaborating with
Teacher college of Columbia University.

How you evaluate such
efforts of including
school curriculum in
your exhibits and edu-

Formative assessment when planning exhibits(families and school groups assess models of exhibits.)
NMNH Summative assessment which opening exhibits(volunteers of 7th and 8th graders asked how they

understand exhibit explanation and administer a related questionnare)

In every two years, we have a huge survey with visitors questionnare

cational programs?

AMNH Visitors evaluation of exhibits.
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Table 7. Earthquake-related exhibits in the museums

Museum

Exhibit Gallery

Exhibit item

Exhibit sub-item

TIMSS

NMNH plate tectonics
gallery

inside earth

how did the layers form?

clues from meteorites

clues from rocks

clues from diamonds

clues from earthquakes

clues from earth's magnetic fields

earthquake study station

watch earthquake as they happen
make your own earthquake
world earthquake watch

009 O

where plates pass by

transform faults
the plates defined

where plates come together

growing continents
destructive earthquakes
explosive volcanoes

ancient continents

building continents

moving mosaic

where plates move apart

spreading ridges

above hot spots

oceanic hot spots
continential hot spots

volcanoes

volcano study station
volcano profiles
volcano anatomy

geological revolution

plate tectonics theatre

plate tectonics

plate tectonics

earthquakes & the plate tectonics
earthquake & the earth's internal structure
continential drift comes of age

the old red sandstone

when plate move past each other

anza-borrego

breaking oceanic crust
atlantic frature zone
san andreas fault
anatolian fault : turkey

where plates separate

making oceanic crust
east african rift zones
the red sea
mid-atlantic ridge

where plates collide

consuming oceanic crust
aleutian islands

andes

himalayan mt. & tibetan plateau

plate tectonic continental drift

©0000|0000| 00000 |00e®|0|0000|00|0|0|0

earth's inner heat

what is the mantle made of?

model of mantle convection
exploring the interior

the churning earth earth's protective magnetic field
model of the earth's magnetic field
a model of convection

the core

earthquakes-
energy released
by the earth

a "splintered boundary”

can we predict earthquake?

what are the odds?
signals from earthquake
measuring an earthquakes's intensity

the destructive power of earthquake

earthquakes where plates collide

the great alaskan erathquake
the aleutian subduction zone
why do earthquake happen?
what's fault?

monitering earthquakes daily

0 0000 |0 0ee o

©: related, @: cored
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Fig. 1. An example of the exhibits using moving picture,
artifact, and panel in NMNH.

Fig. 2. An example of the exhibits using photos and pic-
tures in AMNH.
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Fig. 3. An example of the exhibits using panels and natu-
ral objects in AMNH.

Fig. 4. The exhibit titled as ‘watch earthquakes as they hap-
pen’ in NMNH.
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Fig. 5. The exhibit titled as ‘make your own earthquake’ in
NMNH.

Fig. 6. The exhibit titled as ‘earthquake’ in AMNH.
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