SESSION 92, T136. Geoscience Education in a Changing World

10:30 AM  Prothero, William A,

LEARNING FROM EARTH DATASETS IN A LARGE GENERAL EDUCATION
OCEANOGRAPHY COURSE

Prathero, Willlam A, Dept. of Goeolegical Sclences, C. Julis Esch, Graduals School of

Educalicn, Gregory Kelly, Graduate School of Education, University of Califernia,

Santa Barbara, CA., 93106
Incerporating real earth scipnce data into the learning envirenment helps students experience
the activities of practicing scientisis and 1he exciternant of scienlific discovery. Qur goal is for stu-
dents to increase their understanding of the werk of scienlists and enablg them to more effec-
lively interpret sclentific claims that affoct Ppublic policy.

Sludents are providad with elavation, earthquake hypocenter, sealloor age, heat flow, island
age and volcano dala on tha 'Our Dynarnic Planet' CDROM and use its display tools to find evi-
dence to suppart the theory of plate tectonics. Students complete & series of exerclsas that result
in a scientific paper that counts for 30% of their course grade. In order to successiully completa
the paper, they must posa a solvable problem, gather relevant dala, present preliminary results,
and write the paper { abaut 1800 words fong).

Our teaching and rasearch indicate fhat sludents are poorly prepared 1o conduct and regort
on a seiencific investigation. Stedents have difficulty: a gefting started soon encugh, b) choosing
a problem, b) inferpreling data plats and graphs, ¢} arguing from evidence, and d) the format of a
selenlific paper. Qur approach to thesa issues is 'o devalep exarcises thak explicilly show stu-
dents the rhetorical elements of a scisnific argument and provide ‘live' and anline practice for
tham. These exercises concentrate specifically on ay making and describing obsarvations, b}
naming and classifying gaological features, ¢) making maaning from the data, and d} comelaling
and intarprating fealures relative to a modal.

Work on the evaluafion of these methods Is in pragrass by Ms. C, Julia Esch. Preliminary
resulls for Spring 00 shows that student Papers and atlitudes are improved, and that further work
tien and other conditions makes it difficult to compara leaming improvernents between diffarent
classes. Howaver, a steady improvament in student writing has occurad as the teaching meth-
ods have Improved since tha wiiling assignment was first initialed in 1995,

Ses: hitpifoceanography.geol.ucsb.edu/

10:45 AM  Sweeney, William

INNOVATIVE APPROACHES TO TEACHING INTRODUCTORY VOLCANOLOGY

HARPP, Karen S., kharpp@mail.colgate.ady; SWEENEY, Wiliam; OTTO, Robarl H.: and

WANLESS, Virginia, Colgate Univarsity, Gealogy Dept., Hamillon, NY 13346.
Many of tha principles encountered in intraductory valeanology are sufficiently absiract that siu-
dents have ditliculty applying them 1o real silrations, Consequently, we have developed a series of
hands-on, discovery-based activities fo make the concapts behind valcanology more dynamic and
accassible. Examples include: a) investigation of the principles behind magma proparlies through
studant-designad viscosity experiments (9., haw does temparature or phenccryst abundance
affect viscosity?); b) exploration of the eHfect of cooling rates on crystal size using CuS0O4 precipi-
falion experiments; c) examinalion of real saismic dalasels to elucidate magmatic plumbing sys-
tems; d) exploration of processes behind volcanic landforms through censtruction of medels rapro-
ducing actual volcanic structures, which students choosa through study of volcano websita images.
Other activities run throughout the term, such as monitoring the behavier of a currenly ective val
cano through subscription te the VOLGAND Listsarver and access to appropriale websites.
The difficulties involved in making decisions regarding valcanic risk are explored through a
detailed case study that can extend from 2 weeks 10 the entire semastar, Participants ara divided
inte groups representing the major players in an aclual valcanic risk assassment siluation, and
are oriented te & real volkano and its surrounding area (e.g., Mi. Rainier). Ovar the courss of iha
exercise, aach group recaives data drawn from real examples (e.g., seismic and aruptive events),
tailored to the information each group would receiva in an actual situation. Studanis are facad
with constantly evolving conditions requiring them to analyze data as it becomes available and 1o
¢ome ip a consensus periodically regarding the safely of 1he region's inhabitants, The exercise
culrninates wilh students dabating the proper caursa of action as events bagin to unfold rapidly,
culminating in a major volcanic (and class} event {or natl). The tactics chosen by each group are
then analyzed and critiqued by tha class, with spacial emphasis placed on the problems associ-
ated with risk assessment,
Many of the exercises we will present are gioundad in the use of aciual data, which sludents col-
lect from web-based sourcas; the devefopment of & resource such as DLESE is essanlial to fos-
ler further evolulion of such integrated, investigation-driven activities,

-

11:00 AM Massey, Christing A.

DIGITAL ARCHIVE OF HUMAN-INDUGCED LANDSCAPE CHANGE WITH K-16 STUDENTS
IN VERMONT
MASSEY, Christing A., Education and Geolegy Depariments, cmassay@zoo,uvm.edy;
MALLARD, Leurs D, Geology Department; BIERMAN, Pauyl R., Geology and Natural
Resources Departments, University of Varmant, Burlinglon, VT 05405-0122
With NSF funding, we pravide research experiances for Varmont high school students and teach-
ars in an ongaing profect that documeants 150 yaars of human-induced landscape change in
Vermant. Students locate and scan histeric photographs depicting local landscapes and rephato-
graph the sites digitally. Students help creale digital versions of thair findings for the University of
Varmont (UVM) ‘Digital Archive of Human-Induced Landscape Change' wabsila
(hﬂp:ﬂgeology.uvm.eduﬂandscape). The ite houses a st ide database of historical/mod-
am image pairs with text describing the historical context. The dalabase is searchable by location
within Vermont (town, county, and schoal) and also by geemorphic procass rasponsible for land-
scape changes (fandslide, flaod, delorestation, efe,), Cur work with Varment studants and teach-
ers transfars easily to other parts of the world, and the digital archive remains a pemmanent
record for future ressarchers.

Pilot studies with twoe high schools provided 50 studants and 1hree teachers opporlunities to
investigate local Vermont landscapes in three counties and allowed us {0 hone the program.
Summer research with a UVM undergraduate and a motivated high schoal student investigated
another 67 towns in 14 counties. In the coming 2000-2001 schoal year, students from 16 more
schools will participate, bringing the coverage to 50% of the lowns in Vermont. At a culmirating
conference and poster session, over 300 sludanls will showcase their research findings to their
peers, feachers, and UVM faculty. i

Qur work with leachers and K-16 students provides interdisciplinary opportunities to axplore
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11:15 AM  Kern, Doug 52334

TENNESSEE HOLLOW RESTORATION AND ENVIRDNMENTAL EDUCATION PR
KERN, Doug, Urban Wataershad Project, P.O, Box 29096, San Francisco, gp 911z
dkern @ kernsite.com; MACKIE., Jannine, UC Berkeley, 16 Alalaya Terrace, Sanpt
CA 94117; BERRY, William, Geolagy Depl., UG Berkeley, 307 McCone Hall, gq
CA 94720 ey

The Tennessea Hollow watershed is a urique 250-acre natura setling in the Fresidio ey

Francisce, a lormer U.S. Army base and row an urban Natienal Park. Nearly 159 Yey iy

aclvilies have alterad Ihe landscape and loreed creeks inlo culverts and concre[e.ﬁnedq

Invasive vegelation, crisscrossing roads and deleriorated utilities nagatively impag lhe

Despite the degradation, significant opportunities exisl for habital restoration and g, .

environmenta! education opporlunities. The Urban Watershed Project {UWP), 4 nun.sc::;l”

ronmenla! organization, is develeping resloralion plans for Ternessee Hollow. The fesyy,
program will create rare, continuous riparian habilal from headwater Springs to liga| m ’aﬁh!

Valuable ecosyslems such as serpenling grassland and coasl ive oak ripanan foremwb! h

establishad. The project will evenually supporl diverse native planl and anirmal °°mmunﬁe‘ g

densely populated urban environment. High schoo! and college students are involvaq in y

ing data lor waler gualily studies, eradicating invasive species and enhancing ripariap .

The Urban Walershed Project has produced a web sile far geoscience educalion smdl:gal

ing on the hydraiogic cycle, restararion planning, <limate and wave height fore:as[ing‘ Ry

and contamination issues. We are actively working wilh high sehool environmental 5¢1Epn:'h

ers lo develop web-based digital learning materials Ihat are seamlessly inlegraled wip ; g

laclures, labs, tield trips and on-going dala coliection elforts. Environmental data wil| benﬁ'

1o a central wab-sile lor lurlher analysis by studenis from arcund the San Franciseo By ey

This paper will describe web-based education eftorts by the Urban Watershed F'fcr'eclamh

ment the cemmunily/agencyfinstitutionat collaboratians, waler quality moniloring ac[iyhiasw

enviranmental resloration and education programs now undenway.

11:30 AM  Mackie, Jannine A.

EASING ACCESS TO EDUCATIONAL RESOURCES
MACKIE, Jannire 4. UC Berkeley, 16 Malaya Terrace. San Francisco, Ca 94117,
jannine @ lycos.com: KERN, Deug. Urban Walershed Project, PO, Box 29096, San
Francisco, Ca 94125-0096; BERRY, William, UG Berkeley, 307 McCone Hall, Beme"—'ﬁ.&
94728-4767
The Erwironmental Science Interaciive University project unites the outreach alforts of g
Berkeley and the Urban Watershed Project, a nonprotit environmental organizalion. The
live effort of these two organizations works 1o create enriched educalional opporiunilies fy g,
dents from inner city K-12 schoals so thal lhay may be more appropriately qualified 1o e
undergraduale sludies. The World Wide Web has played an integral role in Ihis eflort by gy
ing construclive dialogue batween educalors, studenls, scienlists and curricula designe;s'nﬁ
lion o providing grealer access lo and dislrioution ol valuable resources thal enhance
Geoscience aducalion. Qur website (hnp:ﬂvmnv.kemsile.conﬂuwpﬂ‘walerqua.hlm) Contains leg.
sons and modulas covering such topics as the hydrologic eycle, walar quality, climate and yz
height forecasting and walershed restoration planning. This sile hosts the dala exchange of gy
qually data compiled on spreadsheels where they are made available to olnars lor COmparaiy
anaiysas and used in the Flanning of the watershed restoration, Students unable (o come (3 gy
Presidio Mationzl Park are abla o experience a ‘virtual lour where they are asked to Lhink e
cally aboul ground and surface Nlow, humarn impact, riparian vegetation and currenl Managema
practices. Educational resources made available via the website include online syilabi, disarsg
boards between teachers and chat rooms wilh professionals in various scientific fields, The
downloadable environmental seience syllabus and taacher’s guide includes a scope and
sequence, relerence materizls, case studies, hyparlinks 1o relaled sites, visual aids lo be ussi
during lecture, lesson plans, and laboralory aclivilies. The discussion boards belween |zathe
acts as an arena for sharing successes, supportively offaring solutions to classroom challgngs
as well as keeping all panicipanis abreast of current events. The weekly online chat room o
sists of an expert who is imterviewed by sludenls who are given currenl periodicals and bioegh
ical information en (he experl and their field. The success af thesa oulreach efions lies in the
increased dissamination of eduactional rasources via the Www.

11:45 AM  King, Helen L.

THE NATIONAL SUBJECT CENTRE FOR GEQGRAPHY, EARTH AND ENVIRONMENTAL
SCIENCES: FART OF A NEW LEARNING AND TEACHING SUPPCAT NETWORK IN THE K
KING, Helen L., Nalional Subject Centre for Geography, Earlh & Enviranmental Scienes
Universily of Plymouth, Drake Gircus. Plymouth PL4 8AA, UK, h.king @plymoulh.ac.ux
In January 2000, the higher education lunding badies of England, Wales, Scolland and Norfes
Ireland launched the Leaming and Teaching Supporl Network (LTSN: hitp:iferess isn.ac.uk). The

and leaching in afl subject disciplines in highar aducation throughoul the UK.

The National Subject Centre for Geography, Earth and Environmenlal Sciences (GEES:
hllp:ﬂmm.gess.ac.uk) Is based at lhe University of Plymouth, The Centre intends to becomsa
major national and international hub in the axchange ol knowledge on learning and teaching
across the Ihree subjects. fis principal aim is 1o encourage and disseminate good praclice andl
will achieve this through conferences, workshops, newslettars and other communications.

The Centre was devaloped Ihrough a collaboration of professional bodies, Heads of
Depariment Commilteas and senior academics from fhe three disciplines, and builds on a wed'
of experience and expertisa in learning and teaching practice and innovalion.

The aims of Ihis presentation are 1o inform Ihe audience of Ihis major UK inilialiva and 1o
encaurage Lhe discussion of comman issues and the sharing of rasources betwean the GEES
Subfec Centre and relevant inlernalional bodies {such as 1he GSA and NAGT).
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ASTRATIGRAPHY PROJE(
NRODUCTORY GEQLOG
BAZARD, David R., Seil
Rd., Eureka, CA 95501,
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_ Chico, CA 96929-0205,
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