ABSTRACT

. , how to prepare
od of mitigating loss of 1;
t M1Ltlgating loss of life ang

and respo .
et pond to an earthquake is a
e responsibility of today's educators

Property. Teaching this kKnowledge

Effective earthquake education teaches s

LgT _ tudents both earth :
ety, clarifies misperceptions quake science
S

» empowers the school community to realize

contributes to building a generation of
and reduces future loss of life.

In order to begin an earthquake education program, educators need to have

information about available earthquake education materials.

In May, 1988, an education project was initiated at the National Center
for Earthquake Engineering Research. A primary task of this project was
determining who offered earthquake education and identifying the materials
being used by students 1n grades K-12.

This presentation will provide a general overview of earthquake edgcation
icula highlighting similarities and differences and notlng areas 1n need

INTRODUCTION

Earthquake education has an important role 1n both SChOOliﬁutﬁifzezié
All 50 states are vulnerable to earthquakes and at leasth39 fjl opulated
subject to moderate or major seismic risk, as are the m(?St-f'eaV;tYeirthquake
parts of Canada. Millions of people are eXPOS.ed 3 Slgdnlraltciaon the number
hazards. When the mobility of society 1S Lalaq sDRO LORSLES : :

of individuals who may one day eXper_ience 5 5 . ca have resulted in more
greater. In this century, earthquakes 1N North Amerlerty damage. Earthquake
than a thousand deaths and billions of dollars 1n pProp

! L ]
educat : f the causes Of earthquakes, thelr
Ucation that provides an understanding O

ineering Research
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reduce loss of life andg LR
' > Sﬂar StEPS to I fd‘ff._;rr,fj r! .
MReES ag L ni:ical‘ind emot ional well-being. /

essential to our ph

A P4 ' ay in schoals |
nificant portion of th:lrldfy ti}“LhQ”Jw- e o
. ool earthquake ame. “Chog
—preparEG tO mEEt SC -]Ll {ik{_. f-__['n.ﬂa r‘r‘}rfflr; ’ ‘_ lJ :

children spend a 819 5
e of students and staff both during ang ., % in ?
i

community needs to be well

the welfar : : |
order to protect t of an effective disaster Preparednec-

d shaking. The developmen ‘ . ]
;g'::g;res an u?iderstanding of the natural processes involved ang Lhe {r

dangers they pose toO the school community. Psychologica)
anticipatory anxiety, emotional trauma, response and recovery mygt 2
considered. Appropriate countermeasures to reduce earthquake dafﬂr_‘-}r;:

personal harm can then be included in school and home emergency response p, and
o £ ;1

g

Children and their teachers do not automatically understanpg earth,
e b |

generating mechanisms or Know appropriate responses during an earthaqual.
preliminary study by Ross and Shuell (}989), in which 135 Studg,n;:,* A
kindergarten through sixth grade were interviewed, found that 91'eme”tar{, o8 1

children had misconceptions about earthquakes, what occurs duri:rzh@m
' df

earthquake, what causes an earthquake, and what one shoulqd do dur;
earthquake. Subsequent interviews of students in fourth to sixth grad iNg aj
continued to support this observation (Ross & Shuell, 19904, b). €8 have

The cause of an earthquake and knowing what to do in response tg
event were especlally difficult for the students in these studies. No i g
in the K-6 group (Ross & Shuell, 1989) mentioned plate movement a-s a o
earthquakes. Causes indicated by students included the earth's co Cause.of
too hot, faults, lots of wind, loud noises, thunderstorms c.’irill‘re g.ettlng
sidewalks, heat from the sun on the earth, and lava. Student; show dlf‘lg z .
between earthquakes and volcanoes, and earthquakes and tornadoese e

. SChI;itlerot?e'gctober, 1?89 Ljama Prieta earthquake, some fourth graders
utside of California wrote the following: B e core in %
an

in.ar_l earthquake. Some fourth graders
ecifically mentioned metal when stating
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do met J. As
al. one
t+ It does COncrete. " fourth grader stated, "An earthquake doesn't
£ Subseq
{ ¥ _ uent]
§ shouldEi;i};qUake Informat iop I'}'e‘;?-_s (:dded to the appropriate action” sectior
5 _ 1 on t : OSs & Sh 1
iR F O some uell SONS |
B ifth, an sixth thl_ng metallic, mps » 1990a), that stated per
| é'-_:;iﬁ graders frOm New York lrtY“three percent orf 194 fourthr :
1 B | 1]
; ;f’.:" and Utah marked this question "true:
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ity advising them on
! ‘ | of the earth science and earthquake
‘curricula to include seismic design concepts; and second, as

_ rs to our future engineers. As earthquake awareness and education grow,
more and more students will take an interest in earthquake mitigation measures,
including structural design. There is a need for engineers to develop some

mple activities that can be done in classrooms to encourage those students.

. SBIT
t TR 'S S .

EARTHQUAKE EDUCATION CURRICULA

- Some curricula provide only scientific or safety information. Because

‘a well-balanced earthquake education curriculum is an integration of t:he two,
it is important that the missing half is simultaneously provided. Fallure‘to
h _ﬁ';'_'-mi"_in&évertently perpetuate misperceptions, cause students to‘ view
| * e as something separate from daily life, and as a result, fail to
Jurage them to select science and engineering careers.

existing curricula:

.'."‘“  ';"._._.'f"ffbllcving is a brief overview of some
S - For grades 4-8
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e AAA map california

and Simulator K1t may be Purchace

' ' ' (
activities. ]

Quake gamer

TTNG L& the _ ,
puake BINGO, Awal TEEP Kit contains i,

separately. The Complete CA
h For Primary Grade
Dif ference _ . 3 dd@ﬂ,
1 Cén Make K the Wfltﬁfﬂjiat Ath Srada

Utah State PTA reading level].

series of units on a number of areas involving emerqgen,
earthquake, flood, nuclear war, and weather Prﬁblem;
Each unit is organized according to_the same format and includes: 4 PiChﬂl
of a house in the student's community which bec:::)mes a home_when each "i‘hi.lr;
imagines he lives there; an introductory poem; "What Would I Do" exel‘f?:ia@fg;
"Things I Should Know;" and games and puzzles. The earthquake section iﬂf:lurj_m:.
a map showing Utah earthgquakes, an earthquake work hunt, and :i;afet;y ,_nu]_;:

This contalins a
preparedness: fire,

crossword puzzle.

Crustal Evolution Education Project Designed Primarily fon
grades 7-12

This consists of 33 individual activity modules designed to provide Students
with an understanding "of the concepts behind plate tectonics and the phygic;;
Earth.” Each module 1s individual, self-contained and designed for the Earﬂti
Science classroom. Modules include: '"Locating Active Plate Boundaries 1:
Earthquake Data," "Earthquakes and Plate Boundaries," "Plate Boundaries ané‘
Earthquake Prediction,” "Hot Spots in the Earth's Crust," "Volcanoes - Wh;:-ﬁ:e
and Why?" and "Quake‘ Estate," a board game to be played by two to f{;ur
students, whose goal is, "to achieve success in net income based on accurac
of assessing earthquake risks" (copyright, 1979). s

The CEEP is not intended to be a co ‘
mplete curriculum b ‘ A
any teacher's curriculum. T designed to supplement

tarthquake Awareness and
Preparedness Curriculum
Junior League of Oakland-East Bay

For grades Pre-K-6;
has been used with
students up to 8th grade

riculum that anyone can Pick up and do. It is aimed at

There s : . ;
S a curriculum gquide that provides lessons Ior

 an Instructor’ ] .
and role playing Situa?_h‘_sﬂe‘ from Environmental Volunteers, Inc.,

10n
that show each level of thS from-CALEEP- There are also supporting videotapes
Unified School Rt € curriculum that were prepared by JLOEB, the Albany
- ’ Nature Training Society: preschool
not included in the curriculum), and

Earth uakes. .
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cjvities on eart;_hquake SCience
1S (hﬂzr -4, *)#6); SCOpe and

‘ 5 3 3 Sequence -~
Honﬂe{jthﬂb, masters for reproduct jor - e charts
1; references

Lr" g - g 3 -
| igned for teachers wh e iy
is des19 2 B ; ﬁnd resources

and safet
ﬁ Y topicse
Gplza for each of ER i A
ep ] : = =€ r
Plcting MUltidiSCiPl?nZ;i
This Pafjkagﬁa

"'\-,-r

currently, there are plans to a)

& X i g . = | SO d i
ClaSSfoom aCt:lVlt.leb for grades 7-12 j evelop earthquake" :

X 1 Supplem theme hands-
ceometry Trigonometry, and Calculus ents to Physics, Rarth i S-0on
; : 4 clence,
Eal‘th a}?;es ( Modu lt':,"‘ ) |
nminoritles in sngineering” Project For grades: 8-10

- | S module designed t '
rthis 1S ¢ © 1nterest studen |
ts 1in earth
quakes

activitiEEr mudellng_r engineering applications and ‘ -

B e 1-5 1ntroduce students to earthq{lakes;* ZlmUlathn strategies.
>recursors of earthquakes and introduces seismograms’ -9dtalék e
i A FR . - & ; an .

earthquak'? iﬂVebtlgathI? relevant to students. Includes direct}z try to ma':‘ke
aiated 1LEES and doing experiments, i.e. making your ;525 E?{tma};mg

: ki
:reepme'?err Sh‘OEI’?OX model of a fault simulator, liquefaction simulﬁ?:iiz:
resonating building demonstration, and earthquake simulation Include:':;
ible charts and maps. : . '

reproducl | P Can be used in part or total in an earth science
al sclence course.

through

or gener

x* NCEER has been given permission to reproduce copies of this module on

GUidebOOk for DEVElO iI‘l a Designed to aeaist
school community

school Earthguake Safety Program/
to develop and taillor

FEMA 88
Federal Emergency Management Agency an earthquake safety
program for the school.

This is a 50-page guide plus appendices that include reprints of FEMA 46, 48,

and 113.

The Guidebook includes:

"The Planning Process”
"Hazard Identification”
"Earthquake Drills”
"Immediate Response and (are

"Communication” _
"Post-Earthquake Shelter Plannil

Requirements”

Hg"

npeacher's package On Earthquak.e

2 . . . :
ppendices include <ections on

an earthquake safely .
"Non-Structural Earthquake Damage -
- It allows the SCb001

This is designed mainly as @ gu;‘ldei)j;’:é 1
el is 1nC
to be its own planner. A alum they W€

noted that it was the curric

** FEMA 88a FEarthquake gately Al
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6 From Units 5 and 6 of Earth akes: A Teacher's Package fq, A
| *-_;:‘ i

Hands-0On Earthggake LLearning pPackage

Environmental vVvolunteers

's Guide i
o O plastic—protected Activity Folders

17 illustrated, ast . TR - -
b. 16 information/actl?lty inser s (1n . g quake myths . e
puzzles, math activity, "tremor tales”).

> I1lustrated text on basic earthquake geology: Ih§h§39£z“2§:1L
‘ . the

Earth : _
Red Cross' Safety and Survival in an Earthquake
: - Sunset magazine

: "Getting Ready for a Big Quake" ‘
Complete guide to school earthquake planning

d

e

£ :

g. Neighborhood Preparedness Gulide

h "plans for the Teaching Materials"

a .

2. Hands-On Teaching Materials
a. Plate Tectonics Globe (removable plates)

b. Earth Hemisphere Model
. Plate Puzzle map (ocean floor features)

d. Wood Plate/Fault Blocks

- 9 ft. sq. plate tectonics rug (pattern also avallable)
o Sea Floor Basalt rock sample

Sea Floor spreading box

: Time cards, markers and time-tape

. Continental Drift film (computer-generated)

h
;|
¢ 7 Fault Zone Model
k
1

-ﬂl'l'l:_J,
L]

S ™

: Magni-tube Model
; Motor driven shaking table and accessories
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I1-Science Mate Program For grades: K-6

Plate Tectoni

curriculum ?;ri:si(s:.tcirl]: c;f z}:; maEar::: : ?:I;l &= == IPert of ' a master science
- ster

Lab manvals Foo e emes and 24 subthemes).

2. S
3. L}el::czzsl}::l;%ﬁse(meade . Cardboard’ marbles, wood, etc.)
Cycle includes):p sﬁil;ts and worksheets for grades K-6. Plate Tectonics
NCEER has copies of thnoes, Earthquakes, Plate Tectonics, and Hazards.
. *B8 lessona, exXperiments, and worksheets from K-6
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