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Introduction

Throughthesupportof the Societyof ExplorationGeophysicistswe havedesignedandimplementech web-based
learningenvironmenfor teachingintroductorygeophysicgo non-geophysicists.Unlike manyotherweb-based
coursespursentailsmuchmorethansimply providingtraditionalcoursematerialge.g.,syllabus lecturenotes,
referencesuizzesetc.)in anelectronicform. Rather therelevantmaterialis conveyedhroughthe useof a
generalizatiorof the casestudyapproachwe referto asaninteractivecasestudy.Unlike a traditionalcasestudy,
throughtheuseof computersimulationsstudentdecomeengagedn aninteractivecasestudyby makingall of the
relevantdecisiond(i.e., surveydesignandcostdecisionsdataandinterpretationdecisionsetc.)regardingthe case
themselves.In completinganinteractivecasestudy,studentsot only developanintuitive understandingf the
natureof geophysicaexploration,butalsodevelopanappreciatiorfor how geophysicistshink andhow to
communicatavith them,anda sensdor whatsubsurfaceropertiescanandcannot be constrainedy geophysical
investigations.

As describedelow,the casestudiesusedin this coursearecouchedn termsof a requesfor bid (RFB) thatrequires
studentgo usea specificgeophysicatechniqueto address geologicor engineeringproblem.In respondingo this
RFB, studentswrite proposalsdesigngeophysicaburveyscollectdatausingthesedesignsjnterprettheresulting
data,andreporton theirresults All of theseactivitiesaresupportedhroughinteractive web-basedoolsdistributed
aspartof thelearningenvironmentEverythingdescribedelowis freely availableat
http://Amww.mines.edu/fs_home/tboyd/GP311.

Description

Theintroductorycourses dividedinto four modulespneeachonthe
useof gravity, magnetic DC resistivity, andrefractionseismic
observationsEachmodulehastwo mainsubsectiondecturenotesand
theinteractivecasestudy.

The interactivecasestudyis framedarounda specificrequesfor bid
(RFB). TheRFB presents problemto be addressetdy a specific
geophysicamethod.Studentgespondo the RFB by submittinga
proposathatincludesa geophysicakurveydesign,adiscussiorof
geophysicahoiserelevantto the particularsurvey estimateof the
geologicalsource®f signalthatwould andwould not bedetectedy the
survey,andestimate®f the costof completingthefield acquisitionand
datainterpretation Examplesof studentproposalareavailableon the
website.

To helpcompletethe surveydesign,studentsareprovidedwith Java
basedprogramshatallow themto modelthe geophysicalespons@ver
geologicstructuregelevantto the particular(RFB). Themodeling
programsgyeneratesyntheticobservationsver simplegeological
models.Usingtheseforward modelingprogramsandcostestimates,
studentgletermineoptimal surveyparametersor the particular
problem.Becausehe optimalsurveyis definedin termsof a
cost/benefitradeoff,differentparticipantsarely basesurveyson the
samesetof parametersVe encouragetudentgo try surveyswith
differentdesigns.

After designingthe survey,studentanentertheir surveydesign
parameterinto a WWW pageandimmediatelyreceivea datasetthat
includesrandomandsystematimoisesuniqueto their surveydesign.

Studentsarethenguidedthrougha datareductionprocedureusing

simplespreadsheehanipulationsUpon completingthe datareduction,
studentxanuploadtheir reduceddatainto Javabasednodeling -
programghatallow themto interprettheir observations. = -
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Thedatasetscollectedby the studentsareremarkablydiverse Althoughall arecollectedoverthe samegeologic
structure gachis obtainedwith adifferentsetof surveydesignparametersThefigure above andthetablebelowsho
threeexamplegravity datasetsall collectedoverthe samesubsurfacéunnel.ln termsof costcomputationthe
relevantsurveyparameterincludestationspacing(Ax) andbasestationrepeatime (At). In thetop example survey
costwasminimizedby usingarelativelylargestationspacing As aresult,the gravity anomalyassociateavith the
tunnelis poorly defined.In the middle example surveycostwasminimizedby increasinghebasestationrepeatime.
Theresultingreduceddatasetis contaminatedvith tidal noisecausingthe observedanomalyto be highly asymmetric.
Thebottomdatasetrepresentsvhatthis particularclassdefinedasthe optimumsurveydesignfor this particular
problem.Although moreexpensivesurveysweredesignedin this classonecostover$250,000) studentseadily
discoveredhat,giventhe client's needstheincreasan informationcontentdid notjustify increasedurveycostsonce
costsarelargerthanabout$25,000.

i Team 1 Team 2 Team 3
Advantage®f Currentimplementation Ay () 10 3 3
 Theuseof interactivetools allowsstudentso develop ** ™™ 120 180 120
aconceptualinderstandingf theunderlyingphysicsat _Bid (8)| 13950 25,000 11,680
anintuitive level. Cost ()| €320 16,500 22,320

« Theimplementatiorthat we useis inherentlyinquiry
based.

« Theinteractivecasestudyapproachs onethat
inherently incorporatesnanyaspect®f gameplaying.
« Studentsto collectdataoveraknown geologic
structuremanytimes.This allows studentdo assesthe
cost/benefitradeoffsof geophysicalnvestigationsaand
to do quantitativeerroranalysisof the resultsof a
particularinvestigation.

« Theuseof interactivecasestudiesalsosupportsa
systemsorientedapproactto problemanalysisand
solving. Thisis facilitatedin two ways.First,
underlyingthe entireapproachs studentanalysisof the
needs.

Disadvantagesf Currentimplementation

« Studentsarenot exposedo the mathematical
underpinning®f thetechniquesheyareemploying.
« Thereis little field experiencencorporatedn the course|
« Becausestudentspendvirtually all theirtime exploring
specificinteractivecasestudies theyhavelittle time —or
incentive— to beginto generalizerom theseexperiences.
« Finally, we shouldrecognizehatthephysicalsciences
tendto work in a reductionist/constructivishode. The
interactivecasestudyapproactdoesnotindoctrinate
studentsnto this modeof thinking.




