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IntroductionIntroduction

questionnairequestionnaire surveysurvey on on upperupper
secondarysecondary schoolschool geographygeography
teachersteachers’ ’ opinionsopinions of GISof GIS
tooktook placeplace in in springspring 20052005
ee--mailmail invitationinvitation withwith the the 
questionnairequestionnaire waswas sentsent to 419 to 419 
teachersteachers
51 51 diddid notnot receivereceive the the invitationinvitation duedue
to to changedchanged ee--mailmail addressesaddresses

IntroductionIntroduction

368 368 teachersteachers receivedreceived the the 
questionnairequestionnaire
63 63 respondentsrespondents, a , a replyreply raterate of of 
17.1%17.1%
somesome data data waswas lostlost duedue to a to a serverserver
breakdownbreakdown
respondentsrespondents locationlocation encompassedencompassed
quitequite wellwell the the differentdifferent geographicalgeographical
areasareas of Finlandof Finland

BackgroundBackground

GIS GIS waswas incorporatedincorporated into the into the upperupper
secondarysecondary schoolschool curriculumcurriculum in in 
Finland in August 2005Finland in August 2005
an an electiveelective and and advancedadvanced geographygeography
coursecourse (GE4) on (GE4) on regionalregional studiesstudies
the the studentsstudents willwill useuse GIS as a GIS as a tooltool
for for collectingcollecting regionalregional data and data and 
producingproducing thematicthematic mapsmaps

BackgroundBackground

GIS GIS hashas the the potentialpotential to to facilitatefacilitate ProblemProblem--
BasedBased (PBL) and (PBL) and InquiryInquiry--BasedBased LearningLearning
GIS GIS improvesimproves studentstudent attitudesattitudes towardstowards
learninglearning byby increasingincreasing the the relevancerelevance of of 
geographicalgeographical studystudy and and encouragingencouraging moremore
focusedfocused thoughtthought (West 2003)(West 2003)
GIS GIS helpshelps the the studentsstudents to ”to ”dodo science” science” 
(Baker and (Baker and BednarzBednarz 2003)2003)
maymay requirerequire renovationrenovation of of customarycustomary
approachesapproaches and and teachingteaching methodsmethods

GIS as a GIS as a visualizationvisualization tooltool

mapmap makingmaking is a is a processprocess involvinginvolving
cognitivecognitive transformationstransformations withwith intellectualintellectual
and and visualvisual componentscomponents ((WanderseeWandersee 1990)1990)
conceptualizeconceptualize scientificscientific resultsresults ((SchmitzSchmitz & & 
White 2003)White 2003)
GIS GIS supportssupports the the productionproduction of of graphicgraphic
representationrepresentation and and encouragesencourages the the 
studentsstudents to to improveimprove theirtheir graphicgraphic skillsskills
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SocioSocio--constructivismconstructivism and GIS and GIS 
teachingteaching

the the focusfocus in in learninglearning processprocess is on is on 
the action and the action and understandingunderstanding of of thisthis
action, action, whichwhich is is sociallysocially constructedconstructed
studentstudent collaborationcollaboration in in usingusing GISGIS
constructionconstruction of a of a researchresearch problemproblem
and and solvingsolving itit in in interactioninteraction withwith
otherother studentsstudents duringduring the the researchresearch
processprocess

SocioSocio--constructivismconstructivism and GIS and GIS 
teachingteaching

lacklack of of concreteconcrete evidenceevidence of the of the 
effectivenesseffectiveness of GIS in the of GIS in the 
curriculumcurriculum
importantimportant to to ensureensure thatthat the the 
studentsstudents willwill understandunderstand the the 
phenomenaphenomena beyondbeyond the the researchresearch
problemsproblems
””teachingteaching aboutabout GIS” vs. ”GIS” vs. ”teachingteaching
withwith GIS” (Sui 1995)GIS” (Sui 1995)

DoesDoes GIS GIS promotepromote the the competencecompetence
of of geographygeography as science?as science?

geography’sgeography’s rolerole in the in the curriculumcurriculum is is 
discusseddiscussed in in manymany countriescountries
GIS GIS instructioninstruction maymay promotepromote
geographicgeographic competencecompetence and and 
interdisciplinaryinterdisciplinary learninglearning at at schoolsschools
(Baker 2002)(Baker 2002)
abilityability to to combinecombine science and science and 
humanitieshumanities in PBL and IBLin PBL and IBL
GIS GIS maymay attractattract studentsstudents to to becomebecome
geographersgeographers

ObstaclesObstacles of of usingusing GIS at GIS at schoolsschools

limitedlimited accessaccess to and to and availabilityavailability of of 
hardware and softwarehardware and software
limitedlimited resourcesresources and and littlelittle timetime
lacklack of of teacherteacher trainingtraining on GISon GIS
lacklack of of experienceexperience and and skillsskills
alsoalso systematicsystematic barriersbarriers to to encourageencourage
innovationinnovation in in educationeducation

ResultsResults of the of the questionnairequestionnaire surveysurvey

67.2 % of 67.2 % of respondentsrespondents thoughtthought thatthat
GIS GIS teachingteaching shouldshould bebe solitarysolitary
learninglearning
the the oppositeopposite viewview to the to the sociosocio--
constructiveconstructive pedagogypedagogy linkedlinked withwith
GISGIS
PBL PBL waswas consideredconsidered as an as an importantimportant
wayway of of learninglearning byby 27.9 % of 27.9 % of 
respondentsrespondents

ResultsResults of the of the questionnairequestionnaire surveysurvey

Internet Internet basedbased mapmap servicesservices, , statisticalstatistical
data and data and animationsanimations werewere usedused moremore
commonlycommonly thanthan GIS at GIS at schoolsschools
the the noveltynovelty of GIS of GIS affectsaffects the the teachersteachers’ ’ 
answersanswers, , whichwhich werewere contradictorycontradictory in in 
somesome questionsquestions
26 26 teachersteachers thoughtthought thatthat GIS GIS enhancesenhances
geographicalgeographical thinkingthinking butbut made no made no 
commentcomment thatthat GIS and GIS and sociosocio--constructiveconstructive
pedagogypedagogy together  aretogether  are a a geographicalgeographical
problemproblem--solvingsolving methodmethod
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ResultsResults of the of the questionnairequestionnaire surveysurvey

79 % of the 79 % of the respondentsrespondents thoughtthought
thatthat GIS GIS deepensdeepens geographicalgeographical
thinkingthinking
stillstill manymany teachersteachers werewere scepticalsceptical
thatthat learninglearning GIS is GIS is timetime--consumingconsuming
and and maymay retrainretrain the the developmentdevelopment of of 
studentsstudents’ ’ geographicalgeographical thinkingthinking
64.4% of 64.4% of teachersteachers consideredconsidered the the 
lacklack of of timetime to to learnlearn GIS as an GIS as an 
obstacleobstacle

ResultsResults of the of the questionnairequestionnaire surveysurvey

somesome teachersteachers werewere worriedworried aboutabout
the the computerizationcomputerization of of geographicalgeographical
educationeducation
somesome saidsaid thatthat traditionaltraditional methodsmethods
areare moremore usefuluseful thanthan desktop desktop 
mappingmapping
56.6% of 56.6% of respondentsrespondents agreedagreed oror
stronglystrongly agreedagreed thatthat the the objectivesobjectives
of of geographygeography teachingteaching areare possiblepossible
to to achieveachieve withoutwithout GISGIS

ResultsResults of the of the questionnairequestionnaire surveysurvey

onlyonly 13 13 respondentsrespondents hadhad usedused
desktop GIS desktop GIS duringduring the the lessonslessons
GIS GIS waswas mostlymostly usedused for for mapmap
visualizationvisualization and and makingmaking thematicthematic
mapsmaps
the the reasonsreasons mentionedmentioned for for notnot usingusing
GIS GIS werewere, for , for exampleexample, , lacklack of of schoolschool
resourcesresources and and teachersteachers’ GIS ’ GIS skillsskills

TeachersTeachers’ ’ opinionsopinions of the of the aimsaims of of 
geographicalgeographical teachingteaching in in orderorder of of importanceimportance

1      2      3      4      5      6      7     8     9     101      2      3      4      5      6      7     8     9     10
Acquiring, interpreting and evaluating Acquiring, interpreting and evaluating 
geographic data.geographic data. 20.620.6 14.3   14.3   11.1   4.8     7.9     9.5    11.1   4.8    1.614.3   14.3   11.1   4.8     7.9     9.5    11.1   4.8    1.6
Visualizing geographical data with ICT.Visualizing geographical data with ICT. 4.8     3.2     4.8     4.8   4.8     1.6   11.1     4.8   11.1 4.8     3.2     4.8     4.8   4.8     1.6   11.1     4.8   11.1 49.249.2
Representing regional phenomena, structuresRepresenting regional phenomena, structures

and interactions.and interactions. 22.222.2 20.6    4.8     9.5  11.1    4.8     6.3     7.9     4.8    3.220.6    4.8     9.5  11.1    4.8     6.3     7.9     4.8    3.2
Understanding the concepts of region, spaceUnderstanding the concepts of region, space

and place.and place. 20.620.6 6.3     7.9     7.9    7.9    9.5     7.9   15.9     4.8    6.36.3     7.9     7.9    7.9    9.5     7.9   15.9     4.8    6.3
Understanding natural landscape and processes.Understanding natural landscape and processes. 6.6   14.3     7.9   6.6   14.3     7.9   19.0 19.0 11.1    9.5     6.3     9.5     7.9    4.811.1    9.5     6.3     9.5     7.9    4.8
Observing, analysing and evaluating the stateObserving, analysing and evaluating the state

of the environment.of the environment. 8.2     3.2    14.3   15.9  11.1   8.2     3.2    14.3   15.9  11.1   15.915.9 9.5     7.9     3.2    7.99.5     7.9     3.2    7.9
Understanding different cultures, toleranceUnderstanding different cultures, tolerance

and respect of and respect of otherness.otherness. 7.9     4.8     6.3     7.9    9.5    9.5    14.3   7.9     4.8     6.3     7.9    9.5    9.5    14.3   15.915.9 14.3   4.814.3   4.8
Understanding regional planning processesUnderstanding regional planning processes

and ways to affect local environmental affairs.and ways to affect local environmental affairs. 3.2     4.8     7.9    4.8   15.9    9.5     6.3   17.5    3.2     4.8     7.9    4.8   15.9    9.5     6.3   17.5    25.425.4 4.84.8
Understanding maps and map skills.Understanding maps and map skills. 12.712.7 12.7   12.7  12.7   12.7  11.1     6.3     3.2      3.2   7.912.7   12.7  12.7   12.7  11.1     6.3     3.2      3.2   7.9
Understanding regional development andUnderstanding regional development and

the issues of economic and social the issues of economic and social inequality.inequality. 3.2    15.9    9.5     3.2     4.8    7.9    14.3   3.2    15.9    9.5     3.2     4.8    7.9    14.3   22.222.2 9.5    4.89.5    4.8

1= most important and 10= the least important, % of respondents

TeachersTeachers’ ’ opinionsopinions of GISof GIS
StronglyStrongly QuiteQuite I don’t        I don’t        Ouite          Ouite          StronglyStrongly

agree        agree         know       disagree      disagreeagree        agree         know       disagree      disagree

Teaching with GIS is important.Teaching with GIS is important. 19.4      19.4      35.535.5 17.7      24.2        3.217.7      24.2        3.2

My skills to teach GIS are good.My skills to teach GIS are good. 1.6      14.5       12.9      1.6      14.5       12.9      50.050.0 21.021.0

I believe that the aims of geography teaching I believe that the aims of geography teaching 

are possible to achieve without using GIS.are possible to achieve without using GIS. 22.6      22.6      33.933.9 19.4      19.4        4.819.4      19.4        4.8

There are too many contents in high There are too many contents in high 

school geography.school geography. 12.9      12.9      35.535.5 21.0       29.0       1.621.0       29.0       1.6

GIS software is difficult to use.GIS software is difficult to use. 14.5       30.6      14.5       30.6      40.3 40.3 12.9       1.612.9       1.6

GIS use enhances geographical thinking.GIS use enhances geographical thinking. 24.2      24.2      54.8 54.8 16.1        3.2       1.616.1        3.2       1.6

There should be a special GIS course in There should be a special GIS course in 

high school curriculum.high school curriculum. 27.4      14.5       17.7      27.4       12.927.4      14.5       17.7      27.4       12.9

GIS has a too important role in the GIS has a too important role in the 

current curriculum.current curriculum. 13.1      29.5       21.3      29.5 13.1      29.5       21.3      29.5 6.66.6

TeachersTeachers’ ’ opinionsopinions of GISof GIS
Strongly      QuiteStrongly      Quite I don’t      Quite       StronglyI don’t      Quite       Strongly
agreeagree agreeagree knowknow disagree     disagreedisagree     disagree

Current fixedCurrent fixed--hour allocation does not hour allocation does not 
enable to realize the aims of geography enable to realize the aims of geography 

defined in the curriculum.defined in the curriculum. 29.0      29.0      48.4 48.4 8.1      11.3       3.28.1      11.3       3.2

Current fixedCurrent fixed--hour allocation does not hour allocation does not 
enable to realize the aims of GIS enable to realize the aims of GIS 

education defined in the curriculum.education defined in the curriculum. 40.340.3 33.9         14.5        9.7      1.633.9         14.5        9.7      1.6

Teaching with GIS enhances evolves Teaching with GIS enhances evolves 

students’ problem solving skills.students’ problem solving skills. 21.3       21.3       47.547.5 29.5        1.6        029.5        1.6        0

GIS enhances cooperative learning.GIS enhances cooperative learning. 8.3       33.3         8.3       33.3         38.338.3 16.7       3.316.7       3.3

Teachers do not have time to learn Teachers do not have time to learn 

new GIS software.new GIS software. 27.1       27.1       37.337.3 15.3       15.3       5.115.3       15.3       5.1

Teaching with GIS changes traditional Teaching with GIS changes traditional 

teaching conceptions.teaching conceptions. 5.1       5.1       33.933.9 32.2       20.3       8.532.2       20.3       8.5

Teaching with GIS is multiTeaching with GIS is multi--disciplinary.disciplinary. 17.5       17.5       54.4 54.4 22.8        5.3         022.8        5.3         0

GIS belongs to universities not to GIS belongs to universities not to 

high schools.high schools. 17.5       22.8          19.3       17.5       22.8          19.3       29.829.8 10.510.5
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TeachersTeachers’ ’ opinionsopinions of GISof GIS
StronglyStrongly QuiteQuite I don’tI don’t QuiteQuite StronglyStrongly
agreeagree agreeagree knowknow disagree   disagreedisagree   disagree

GIS can be taught by traditional methods.GIS can be taught by traditional methods. 14.0    14.0    43.943.9 15.8     22.8       3.515.8     22.8       3.5

GIS GIS revolutionizes geography learning revolutionizes geography learning 

and instruction.and instruction. 0        7.1      33.9     0        7.1      33.9     41.141.1 17.917.9

GIS is a important geography teaching GIS is a important geography teaching 

technology.technology. 8.9     8.9     42.942.9 28.6     17.9        1.828.6     17.9        1.8

DiscussionDiscussion

teachersteachers’ ’ knowledgeknowledge of GIS is of GIS is notnot
veryvery goodgood
theythey werewere notnot familiarfamiliar withwith the GIS the GIS 
technologytechnology oror suitablesuitable pedagogypedagogy
theythey diddid notnot feelfeel thatthat GIS is GIS is easilyeasily
incorporatedincorporated into into theirtheir curriculacurricula
DoDo the the teachersteachers havehave realisticrealistic
opportunitiesopportunities to to teachteach withwith GIS in a GIS in a 
sociosocio--constructiveconstructive wayway? ? 

DiscussionDiscussion
inin--serviceservice teacherteacher trainingtraining on GIS is in on GIS is in 
highhigh demanddemand
almostalmost halfhalf of the of the respondentsrespondents hadhad notnot
receivedreceived anyany trainingtraining on GISon GIS
itit is is likelylikely thatthat teachersteachers withoutwithout anyany
knowlegdeknowlegde on GIS on GIS diddid notnot respondrespond to the to the 
questionnairequestionnaire
teachersteachers’ ’ frustrationfrustration in in usingusing GIS in GIS in theirtheir
curriculacurricula is is moremore basedbased on the on the lacklack of of 
experienceexperience on GIS on GIS applicationsapplications thanthan on on 
the the lacklack of ICT of ICT skillsskills in generalin general
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ThankThank youyou for for listeninglistening!!
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