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Abstrakt

Tato dizertacni prace se zabyva tématem geoinformatiky ve vyuce na stfednich Skoldch. Pfedmétem
zajmu jsou predevsim geografické informacni systémy (GIS) a Dalkovy prizkum Zemé (DPZ) a jejich
implementace do stfedoskolského kurikula. Aplikace a vyzkum v této oblasti je v centru zajmu
Komise geografického vzdélavani Mezinarodni geografické unie (IGU). Vysledky ze zahranici totiz
ukazuji, Ze GIS ma velky potencial v uceni geografickym konceptlim, znalostem a formovani hodnot
zakl a umoznuje efektivnéji fesit otazky zalozené na analyze dat v problémové zaloZzeném vyucovani.

Hlavnim cilem prace je zjistit soucasny stav zapojeni geoinformatiky do vyuky na stfednich Skolach
a identifikovat skutec€nosti, které napomohou tento stav dale rozvijet ve vSech rovinach kurikula
(projektovém, realizovaném a dosazeném). Za ucelem dosaZzeni tohoto obecného cile jsou
v dizertacni praci zvoleny pro jednotlivé roviny kurikula nasledujici cile:

1. Vroviné projektové se zabyvame dvéma otazkami. Zaprvé, jakym zplsobem je
geoinformatickd problematika prezentovana ve vybranych kurikuldrnich dokumentech.
Zadruhé, které geoinformatické dovednosti by si méli osvojit Zaci stfednich kol v Cesku.
Hlavni metodou je obsahova analyza vybranych kurikularnich dokumenta.

2. Vroviné realizatni zjistujeme, jakym zplGsobem a v jakém rozsahu je geoinformatika
implementovana do vyuky na gymnaziich v Cesku a které faktory dle nazord uciteld tento
stav podminuji. Hlavni metodou je kvantitativni analyza vysledkll dotaznikového Setfeni,
zjistujici implementacni profil Skoly.

3. Vroviné dosazeného se prostfednictvim pfipadovych studii zamérujeme na kvalitu vystupt
vyukového projektu vyuZivajici mobilni GIS, strategii postupl studentl a jejich pfristup
k danym technologiim béhem prdace v terénu. Dale zde feSime otdzku, jaké postoje zaujimaji
studenti vybranych gymndzii vicéi geoinformatickym tématim a jaké maji zkuSenosti
s geoinformatikou.

Vysledky provedené obsahové analyzy kurikularnich dokument( dokladaji, Zze dle zvolenych kritérii
americky dokument GESP (2012) kvalitativné prevysuje ostatni sledované dokumenty z Ceska,
Kanady, Anglie, Finska a N&mecka. Cesky RVP G lze z pohledu kvantity a kvality zastoupeni
geoinformatickych témat oznadit za jeden znejslabSich. Ze studie vénujici se realizovanému
kurikulum vyplyvd, Ze u vétSiny ¢eskych gymnazii se implementace GIS do vyuky nachazi ve vyvojové
fazi. Technické faktory jiz nejsou limitujicimi faktory rozsifeni. Velkou roli hraje informovanost ucitel(
o moznostech aplikaci GIS do vyuky, dostupnych datech a software. Realizované ptipadové studie
potvrzuji, Ze kvalita vyuky s vyuZitim GIS je ovlivnéna mnoha faktory. NejdlleZitéjsi se zdaji byt
profesionalita uditele (lektora), technicka vybavenost, ¢asova dotace a postoje studentd.

Klicova slova: Geoinformatika, GIS, kurikulum, geografické vzdélavani, didaktika



Abstract

This thesis is focused on the use of geospatial tools in secondary schools in Czech republic. Subject of
study are mainly Geographic information systems (GIS) and Remote sensing and their
implementation into secondary school curricula. Aplication a research in this area is in the centre of
interest of IGU. Previous works showed, that GIS has great potential to contribute to effective
learning of geographic concepts, knowledge and GIS can be a tool for display, inquiry and analysis in
problem based learning.

The main goal is to explore the current state of geoinformatics involvement in teaching in secondary
schools and to identify how to develop this condition at all levels of the curriculum (intended,
implemented and attained). In order to achieve this general objective in thesis are chosen for each
level of curriculum following goals:

1) At the level of intended curriculum we are dealing with two questions: At first, how is
geoinformatic’s topic presented in national’s curriculum of a selected countries. At second,
which geoinformatic skills should be acquired by secondary school’s students. The main
method is content analysis of documents.

2) At the level of implemented curriculum we try to provide findings regarding the current state
of proliferation of the GIS software at Czech grammar schools and also the barriers, which
determine of further expansion of its use. The main method is quantitative analyze of
guestionnaire to determine implementation profile.

3) At the level of attained curriculum we solve on the example of geographical project utilizing
mobile GIS technology quality of student’s outputs, strategy of mapping and student’s
attitudes towards these technologies. Also we are dealing with student’s attitudes towards
geoinformatics and their experiences with these technologies. Data was gathered while case
studies.

At the level of intended curriculum the results of the document’s comparsion shows, that according
to selected criteria exceeds qualitatively American documentary GESP (2012) other reporting
documents from Canada, Czechia, England, Finnland and Germany. Czech RVP G can be in terms of
quantity and quality of representation of geoinformatics topics identified as one of the weakest of
the group studied documents. For part of the implemented curriculum we can say, that the majority
of Czech grammar schools is in the implementation of GIS into teaching in the development stage.
Technical factors are no longer the limiting factor for expansion. Very important is awareness of
teachers about the possibilities of GIS applications in education, available data and software. In part
of attained curriculum results shows, that the quality of teaching using GIS is influenced by many
factors, especially a charakteristics of teacher, technical support, time allocation and attitudes of
students.

Key words: Geoinformatics, GIS, curriculum, geography education, didactics



1. Uvod

Geoinformatika je definovana jako samostatna védecka disciplina (Hofierka 2003, cit. podle Boltiziar
2009), ktera se vénuje teoretickym a metodickym aspektlm zpracovani geografickych informaci
pomoci geografickych informacnich systémi. Geografické informacni systémy (GIS) jsou vykonnym
nastrojem pro organizaci, analyzu a prezentaci prostorovych dat (Lemberg, Stoltman 2001, cit. podle
Chi Chung, Lai, Wong 2009). Pocet odvétvi, kde GIS nachdzi své uplatnéni, stale stoupa. Je proto
nezbytné vénovat se pripravé pracovnikll, ktefi by byli s nastroji GIS obeznameni a dokazali je
vyuZivat v praxi. Mnoho studentd vsak nikdy nedostane pfilezitost ziskat potfebné dovednosti pro
praci s GIS, ackoliv by to pro né bylo v jejich profesionalnim Zivoté pfinosné a zvySovalo by to jejich
hodnotu na trhu prace. Z téchto dlvodi je potieba zacit se zakladni vyukou GIS uZ na stfednich
Skolach.

Problematika vyzkumu geoinformatického vzdélavani je pomérné nova. Prvni vyzkumy na toto téma
pochazi z prvni poloviny devadesatych let z USA a Velké Britdnie. Teoreticky zdklad i metodiku
vyzkumu geoinformatického vzdélavani v sekundarnim skolstvi poloZili Bednarz (2001), Kerski (2003),
Audet a Paris (1997). V poslednim desetileti se vyzkum prenasi i do ostatnich zemi Evropy a Asie,
napt. Norsko (Rod, Larsen 2009), Recko (Koutsopoulos 2009), Turecko (Artvinli 2010), Singapore (Chi
Chung, Lai, Wong 2009). Tyto prace jsou zaméreny na zdkladni koncepty geoinformatického
vzdélavani. Napf. se zde fesi problematika uceni s GIS (GIS jako nastroj vyuky) a uceni o GIS (GIS jako
pfedmét vyuky). DalSimi tématy jsou uroven implementace GIS do vyuky, efektivita vyuky
s geoinformatickymi ndstroji oproti tradicnim metodam vyuky, dale se studie zabyvaji barierami
daldiho rozsifeni téchto nastroji a v neposledni fadé postoji student a uditelt vici GIS a jinym
geoinformatickym technologiim.

Vzdélavaci potencial GIS spociva v efektivnim uceni geografickym konceptlim, znalostem a formovani
hodnot Zakl (Lemberg & Stoltman 2001 cit. podle Chi Chung, Lai, Wong 2009). Zd(irazfiovan je také
vyznamny vliv geoinformatiky na formovani analytického mysleni, i mysleni prostorového, tj. mysleni
v prostorovych souvislostech, které jsou soucasti geografického mysleni (Bednarz 2001, cit. podle
Artvinli 2010). GIS jsou také povazovany za vhodny nastroj pro podporu problémové zalozeného
vyucovani (Drennon 2005, cit. podle Sinton 2009). Studie Patterson, Reeve, Page (2003) dale
upozornuje na prileZitost GIS ve spojitosti s kurikularni reformou.

Problematiku geoinformatiky na stfednich Skoldch sledujeme v nasem pfipadé z pohledu konceptu
rovin kurikula (PrGcha 2002, Mandak, Janik, Svec 2008, aj.) Price je tedy v nasem pfipadé
strukturovana do t¥i zdkladnich oblasti: projektové, implementované a dosazené kurikulum. Roviny
kurikula slouzi jako strukturovany ramec pro vlastni vyzkum geoinformatického vzdélavani na
stfednich skolach a odrazi se i ve vyzkumném designu této prace (viz obrazek ¢. 1).



Obrazek ¢. 1 Vyzkumny design dizertacni prace

Vzdéldvaci dokumenty Odbornd a  populdrné Vysledky zahranic¢nich
narodni i zahrani¢ni nauc¢nd literatura z oblasti vyzkumi v oblasti
(RVP, GESP, National GIS a DPZ (stfedoskolské a vyuZiti GIS a DPZ ve
Curriculum). vysokoskolské  ucebnice, vyuce v sekunddrnim
védecké a popularné- Skolstvi.
naucné clanky).

@

*Projektové kurikulum
Obsahova analyza vzdélavacich dokumentt a dalSich zdrojq,
navrh geoinformatického kurikula (cile a vzdélavaci obsahy).

~

eRealizované kurikulum
Prizkum a analyza podminek vyuky GIS na ¢eskych stfednich
Skolach.

~

*Osvojené kurikulum
Pfripadové studie zapojeni geoinformacnich technologii do
vyuky, postojl a zkusenosti studentd.

2. Cile dizertacni prace

: REFLEXE :

V radmci feSeni hlavniho cile se snazime prozkoumat soucasny stav zapojeni geoinformatiky do vyuky

na strednich Skolach a identifikovat perspektivy, jakym zplsobem tento stav dale rozvijet ve vSech

rovinach kurikula (projektovém, realizovaném a dosazeném). Za ucelem dosazeni tohoto obecného

cile jsou v dizertacni praci zvoleny pro jednotlivé roviny kurikula nasledujici cile:

1. Vroviné projektové se zabyvame otazkou, jaky je soucasny stav zastoupeni geoinformacnich

témat v narodnich vzdélavacich dokumentech a které geoinformatické dovednosti by si méli

osvojit Zaci stfednich Skol. Vyzkumné otdzky jsou zde nasleduijici:

a. Jaky typ poZadavki se vyskytuje v Ceskych a zahrani¢nich dokumentech z pohledu

uceni s GIS a uceni o GIS?

b. Jaka je intelektova narocnost uvadénych pozadavki z hlediska revidované Bloomovy

taxonomie kognitivnich cil(?

c. Jaké je zastoupeni poZadavki z hlediska intelektové narocnosti v kategoriich uceni

s GIS a 0 GIS v jednotlivych dokumentech?

2. Vroviné realizatni zjistujeme, jakym zplGsobem a v jakém rozsahu je geoinformatika

implementovana do vyuky na gymnaziich v Cesku a které faktory dle nazor(l uciteld tento

stav podminuji. Klademe si nasledujici vyzkumné otazky:

a. Kterd implementaéni charakteristika prevlddd mezi gymnazii v Cesku?

b. Existuji skupiny skol s podobnymi charakteristikami implementace GIS do vyuky?

c. Které faktory predstavuji dle ndzord uciteld nejvétsi bariéry v rozsifeni GIS do

gymnazialni vyuky?



d. Existuji statisticky vyznamné rozdily mezi uciteli zemépisu dle pohlavi, véku,
aprobace a jejich hodnoticimi soudy na ptinos GIS a na vlastni odborné dovednosti?
3. Vroviné dosazeného kurikula se prostfednictvim pripadovych studii zaméfujeme na kvalitu
vystupl vyukového projektu vyuZivajici GIS technologie, strategii postupd studentl a jejich
pfistup k danym technologiim béhem prace v terénu. Dale zde feSime otazku, jaké postoje
zaujimaji  studenti vybranych gymnazii vicéi geoinformatickym tématlm a jaké maiji
zkuSenosti s geoinformatikou. Snazime se zodpovédét tyto vyzkumné otazky:
a. Jak kvalitni je prace studentd s neznamou technologii?
b. Které pfristupy voli studenti pfi tematickém mapovdni zvolené problematiky
v terénu?
c. Jakym zpUsobem studenti a ucitelé pristupuji k problémové zamérenému vyucovani?
d. Jaké zkusSenosti a postoje maji studenti vici geoinformacnim technologiim?

3. Material a metody

V dizertacni praci jsou pouzity jak kvalitativni, tak kvantitativni metody vyzkumu. Empiricka ¢ast
dizertacni prace se skladd ze tfi hlavnich kapitol. Tyto kapitoly se nazyvaji podle sledovaného
subjektu projektové, realizované a dosazené kurikulum.

3.1 Projektové kurikulum

V prvni kapitole, zabyvajici se projektovym kurikulem, je pouzZit kvalitativni pfistup. Hlavni metodou je
zde obsahova analyza vzdéldvacich dokumentt CR, USA, Anglie, Kanady, Finska a Némecka. Zvolili
jsme pro nas ucel metodu strukturace (Mayring 2003). Dalsi krokem bylo oteviené kddovani textu,
které mélo za ukol jednotlivé cile v analyzovanych dokumentech zaradit do pfislusnych kategorii.
Prvni kddovani probéhlo pro rozrazeni cilii do kategorii Uceni o GIS a Uceni s GIS. V ramci téchto
kategorii probéhlo poté rozfazeni do subkategorii Znalost a porozuméni, Aplikace a analyza,
Hodnoceni a tvoreni. Tato nova struktura dokumentli nam pomohla zodpovédét vyzkumné otazky
pro kapitolu Projektové kurikulum.

Pro sestaveni navrhu geoinformatického kurikula jsme si ze studie Rod, Larsen (2009) stanovili ¢tyfi
zakladni kategorie cilG: Vstup a uchovani dat, transformace a editace dat, geometrické operace a
prostorové analyzy, vizualizace georeferencovanych dat. Pro tyto kategorie jsme zvolili typické
pojmy, které pomadhaji pro danou kategorii v dokumentech identifikovat odpovidajici cile. Do
konceptu ndvrhu jsme zaradili ty cile, které se vyskytovaly v pfijatelné mife podobnosti alespon ve
dvou dokumentech. Z tohoto konceptu poté vznikl ndvrh geoinformatického kurikula s uvedenymi
pfiklady pro dosaZzeni daného vyukového cile.

3.2 Realizované kurikulum

V druhé kapitole, kterd je zaméfena na realizované kurikulum, je prevladajici kvantitativni pfistup.
Hlavni metodou je zde kvantitativni analyza dotazniku. Zakladnim zdrojem dat této studie jsou
vysledky dotaznikového Setfeni zaméreného na rozsifeni GIS na Ceskych gymndaziich. Celkem bylo
obeslano 103 gymnazii. Ve vysledku se do vyzkumu zapojilo 57 gymnazii, tj. 55 procent obeslanych
gymnazii. Ziskané informace umoznily stanovit implementacni profil kazdé skoly, a to na zakladé
metodiky studie Audet, Paris (1997). Implementace byla posuzovéana z téchto hledisek: technologicky
aspekt (hardware, software, data), profesiondlni aspekt (odborna zpusobilost pro praci s GIS)
a edukacni aspekt (didakticka zplsobilost pro praci s GIS). Respondenti pomoci upravené Likertovy
skaly vyjadrovali miru souhlasu s nabizenymi vyroky, pfipadné byla ptifazena adekvatni hodnota
jednotlivym mozZnostem v dotazniku. V kazdé kategorii otazek se vypocitala primérnad hodnota,
ktera slouZila k uréeni polohy subjektu v intervalu mezi iniciaci a implementaci. Vysledky dotazniku
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poslouzily i pro identifikaci barier rozsifeni GIS ve vyuce na gymnaziich a téZ pro zjisténi postoju
ucitel vaci vyuZiti GIS ve vyuce. Pro vyhodnoceni vysledkd byl pouZit program Excel 2007 a NCSS.

3.3 Dosazené kurikulum

Ve treti kapitole, kde se zabyvame dosazenym kurikulem, jsme pouzili metodu kvalitativni pfripadové
studie. Pripadovou studii jsme zvolili z divodu moZnosti zkoumat danou problematiku v kontextu
s prostfedim s vyuZitim vice zdroji dat (Baxter, Jack 2008). Ptipadova studie byla realizovana béhem
geografického projektu, zaméreného na analyzu a mapovani prostoru z pohledu vozi¢kare. Studenti
pracovali s mobilnim GIS pfimo vterénu. Data byla shromaidovana prostfednictvim
polostrukturovaného rozhovoru se studenty a uciteli (Hendl 2012), dale pak metoda pozorovani
(Cohen, Manion 1989) a analyza vysledk( studentl v klasickém GIS pro zjisténi rlznych strategii,
které studenti vyuZivaji pro mapovani v terénu (Lee, Bednarz, 2005).

Cast kapitoly dosaZené kurikulum byla vénovdna vyzkumu postojil a zkuSenosti student(
s geoinformacnimi technologiemi. Dotaznik byl zaslan na ¢tyfi gymnazia, prizkumu se zicastnilo 74
studentd. Prvni Cast dotazniku obsahovala kromé identifikacnich Gdajd otazky svybérem vice
moznosti i oteviené otdzky. V druhé ¢asti studenti hodnotili predlozeny vyrok Likertovou $kdlou od
1 (naprosto nesouhlasim) po 5 (naprosto souhlasim).

4. Vysledky a diskuze

4.1 Projektové kurikulum

Vysledky obsahové analyzy shrnuje tabulka ¢. 1, ktera znazornuje procentudlni rozloZeni cild
formulovanych ve vybranych vzdélavacich dokumentech dle jednotlivych kategorii. Pro posouzeni
absolutni ¢etnosti cild formulovanych ve vzdélavacich dokumentech pfipojujeme v zavorce pocet cild
pfislusnych k dané kategorii, bez ohledu na jeho rozsah a konkrétnost. V nékterych pfipadech je
jednoznacéné zarazeni obtizné, zaradili jsme tyto cile do kategorie, do které podle nds patfi z nejvétsi
Casti. Tézko kategorizovatelnd je konkrétnost ¢i navodnost jednotlivych cild. Toto je zohlednéno
v ramci deklarovanych kategorii pfi zavére¢ném zhodnoceni.

O reflexi ndvrhu geoinformatickych dovednosti jsme pozadali nékteré vysokoskolské a stfedoskolské
ucitele. Pro maly pocet respondentl nepovazujeme tuto ¢ast za prilis validni. Respondenti hodnotili
jednotlivé poZadavky z hlediska obtiZznosti, vhodnosti a realizovatelnosti. S vétSinou uvedenych
pozadavk( spiSe souhlasili, u nékterych (vizualizace georeferencovanych dat) ale dochazelo az
k diametralné rozdilnym nazorim.



Tabulka €. 1 Procentualni a absolutni zastoupeni kategorii cilt

Uceni o GIS Uceni s GIS
Zapamatovani Aplikace a | Hodnoceni | Zapamatovani | Aplikace Hodnoceni
a porozuméni analyza a tvoreni a porozuméni | aanalyza a tvoreni
29% (4 7% (1 7% (1 29% (4 14% (2 14% (2
GESP (USA) %(4) % (1) % (1) % (4) % (2) % (2)
Canadian National Standards 0% 0% 0% 50% (1) 50% (1) 0%
for Geography (Kanada)
25% (1 25% (1 09 25% (1 25% (1 09
National Curriculum (Anglie) % (1) % (1) % % (1) % (1) %
Educational Standards in 0% 0% 0% 0% 100% (1) 0%
Geography (Némecko)
National core curriculum for 33% (1) 33% (1) 0% 0% 33% (1) 0%
upper secondary schools
(Finsko)
. 50% (1 0% 0% 50% (1 0% 0%
RVP G (Cesko) °(1) ? ? o (1) ? ?
Katalog maturitnich 67% (4) 0% 0% 0% 33% (2) 0%
pozadavki (Cesko)

Zdroj: vlastni vyzkum na zakladé rozboru vzdélavacich dokumentt

4.2 Realizované kurikulum

Posouzeni implementace GIS do vyuky na dané skole je komplexnim ukazatelem, ktery v sobé
zahrnuje i dalsi dil¢i charakteristiky Skoly. Vychazime z metodiky Audet, Paris (1997). Vysledny
koeficient pro kazdé hledisko (edukacni, profesionalni a technicky aspekt) se ziskal zprdmérovanim
ohodnocenych odpovédi v daném okruhu otazek a pohyboval se v uzavieném intervalu od 1 do 4.
Ziskala se tak poloha skoly v tfidimenzionalnim prostoru s rozméry danymi koeficienty jednotlivych
aspektl. Tato situace je vizualizovana na obrazku ¢. 1 (prdmér kruhu odpovida velikosti
technologického aspektu) Pokud d bychom charakterizovali iniciacni skupinu v dané oblasti hodnotou
indexu od 1 do 1,99, vyvojovou od 2 do 2,99 a institucionalizovanou od 3 do 3,99, vétSina subjektd by
spadla ve vSech komponentech do vyvojové skupiny. Tento poznatek prameni i z toho, Ze u vSech
komponent Ize predpokladat normalni rozdéleni. U edukaéniho aspektu je rozdéleni ponékud
asymetrické a lze fici, ze vétSina subjektl je jiZz v institucionalizované fazi. Z grafu je patrna
koncentrace vétsSiny subjektll do oblasti pfimky linedrni zavislosti profesiondlniho aspektu
a edukacniho aspektu. Velikost bublin je vSak pomérné nepravidelna a neroste podél primky linearni
zavislosti, coz vypovida o rudzné technické vybavenosti sSkol, ktera slabé souvisi s edukacnim
a profesionalnim aspektem.




Obrazek €. 2 Bublinovy graf pro profesionalni, edukaéni a technologicky aspekt (primér kruhu odpovida velikosti
technologického aspektu)
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Zdroj: Dotaznikové Setreni

V rdmci feSeni otdzky tykajici se barier rozsiteni GIS do vyuky se ukdzalo, Ze technickou stranku ma
tendenci velka ¢ast ucitell preceriovat, nebot povédomi o volné dostupnych GIS software a zdrojich
volnych geografickych dat je spiSe slabsi. Vice nez polovina ucitelt (58 %) povaZzuje sebe sama za
zacatecniky se zakladnimi nebo Zadnymi dovednostmi pro praci s GIS. Tato studie potvrdila skupinu
faktor( z divéjsSich praci ze zahranici (Audet, Paris 1997, Kerski 2003, Baker, White 2003). Vysledky
naznacuji, Ze €eska gymnazia jsou na mirné vyssi urovni implementace nez stfedni Skoly v USA pred
hypotéza, Ze technické faktory jako hardware a software jiZz nejsou limitujici. Stale vSak pretrvava
nedostatek technické podpory (napf. webova podpora, féra). Z dalsich faktord ucitelé prevazné uvadi
nedostatecnou metodickou podporu a malou hodinovou dotaci pfedmétu jako vyznamné prekazky
rozsiteni GIS do vyuky.

4.3 Dosazené kurikulum

Zaprvé jsme sledovali Uroven kvality prace studentl s nezndmou technologii. Vsechna data byla
z prenosnych pocitacld staZzena a nasledné analyzovana v programu QuantumGlIS. V otazce kvality
jsme si vSimali predevsSim uroven provedeni Ukoll ze zadani projektu (mnozstvi prvkd a jejich
lokalizace, atributy, topologie, atd.). Bylo jiz zminéno, Ze studenti byli rozdéleni do Sesti skupin,
z nichZ Ctyfi skupiny splnily alespori 50 % poZadavk(. | ve vysledcich téchto student(i se projevuji
vyrazné topologické chyby (nenapojené linie, zbytkové linie, chybové body). Casto linie probihaji skrz
budovy, cozZ Ize opét pfisoudit nedokonalému ovladani a ¢asovému presu, ale také nepfesnému GPS
signalu v husté zastavbé.

Z odpovédi na druhou vyzkumnou otazku, tedy které strategie reseni voli studenti, se dotkneme
i predchozi otazky kvality prace. Jako priklad vysledkd pro ilustraci dvou typickych pfristupl
k mapovani bariér jsme vybrali data sesbirand dvéma skupinami, kterd hodnotila dostupnost
obchodniho domu Billa. Ve vysledcich se projevuje odlisny pfistup ke klasifikaci trasy.
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Prvni skupina studentd zvolila zjednodusujici pFistup, ktery by se dal nazvat bodovym ptistupem.
Velmi podrobné klasifikovali potencionalni bariery, véetné jejich podrobného popisu v atributové
tabulce. Druha skupina byla naopak peclivéjsi v zakresleni a klasifikaci linii, bariéry zaznamenali pouze
tfi. Studenti této skupiny zvolili generalizovanéjsi pohled na klasifikaci trasy. V plvodni metodice
projektu méli studenti pouzit oba pristupy, nedostatek ¢asu je vsak nutil volit jednu z téchto strategii.

Z feSeni vyzkumné otazky, tykajici se pristupu a postojl studentl, vyplynuly nasledujici poznatky.
Nejcastéjsi kladné ohlasy byly na zaméreni projektu Cili na zajimavé vyhledavani trasy. Odpovédi na
otazku déleni prace ve skupiné se nesly v duchu: ,Karel se vyzna v pocitacich, tak jsme mu to
vétsSinou prenechali a my ostatni (pozn. predevsim dévcata) jsme mu fikali, co tam ma psat a kreslit“.
V odpovédich studentl zaznival ptiklon k cemukoliv, co je dostane ven ze Skoly mimo tradi¢ni vyuku.
Velmi ovsem zalezi na celkovém tfidnim klimatu, motivaci studentl pro dany predmét i na
momentalnich podminkach (napf. pocasi). Ucitelé se stavéli k obsahovému zaméreni projektu
pozitivné a se zajmem. Kladné ocernovali zejména organizaci semindre, zajimavé téma a pfiblizeni

o

prace ,,odbornik(” stfedoskolskym studentim. Ucitelé by spiSe zvolili jednodussi naméty, které by
nebyly tolik komplexni a umozZnily by lepsi kontrolu a jednoznacné hodnoceni studentd. Vysledky
této Casti disertacni préce pfinesly v hrubych rysech podobné vysledky, ke kterym dosli autofi jako
Artvinli (2010)-postoje studentl vici geoinformatice nebo Baker, White (2003)-pfistup studentl

ke geoinformacnim technologiim béhem geografického projektu.

5.Zavéry
5.1 Projektové kurikulum

V roviné projektové jsme se zabyvali otdzkou, jaky je soucasny stav zastoupeni geoinformacnich
témat v narodnich vzdélavacich dokumentech a které geoinformatické dovednosti by si méli osvojit
Zaci strednich Skol. Analyza vzdélavacich dokumentl ukdazala, Ze v narodnich vzdélavacich
dokumentech je téma geoinformatika obsazené, jsou zde zminény nejcastéji geoinformatické pojmy
GIS, GPS a Dalkovy prizkum Zemé predevsim v souvislosti s interpretaci leteckych a satelitnich
prevlddaji poZadavky na porozuméni a zapamatovani. Vyssi Urovné analyzy a aplikace jsou uZity
predevsim pro oblast uceni s GIS. VSechny analyzované dokumenty v konkrétnosti, poctu a Uplnosti
vzdélavacich cil(i v oblasti geoinformatiky prevysuje americky vzdélavaci dokument GESP (2012).
Druhou Uroven na Zebticku kvality tvofi dokumenty Finska, Kanady, Anglie a Katalog pozadavki
k maturitni zkoudce v CR, kde je geoinformatika obsazena v mensi kvantité ve srovnani s GESP (2012).
Finské kurikulum je vSak na GIS orientovano v celé své jedné casti Regionalni studie. Némecky
dokument a cCesky RVP G prezentuji geoinformatiku pouze proklamativné na nizsich drovnich
kognitivni narocnosti. Némecky dokument ale v dodatcich obsahuje ndvodny popis projektu, ktery
vede k naplnéni vzdélavacich cili pomoci GIS.

Dalsim dil¢im cilem byla specifikace geoinformatickych dovednosti pro stfedoskolské studenty.
Geoinformatické kurikulum v autorové navrhu obsahuje dovednosti, které vychazi z obsahové
analyzy vyse uvedenych vzdélavacich dokumentd a dalsich podkladd uvedenych ve zdrojich. Jsou
koncipovany jako nezdvislé na vyucovacim predmétu a jedna se o dovednosti formulované jako
pozorovatelnd ¢innost zaka. V souhrnu jsou uvedeny priklady, jak Ize tuto dovednost ovéfrit. Déle je
zde uveden software, pouzitelny pro dany ukol a dostupny pro stfedni Skoly. Tfidéni dovednosti
vychazi z pozadavkl na GIS software ve vzdélavani (Rod, Larsen 2009). Data pro priklady
i s vyukovymi videi jsou k dispozici na webu Geografickych rozhled(
(http://geography.cz/geograficke-rozhledy/materialy-244-pritazlivost-1132/).



5.2 Realizované kurikulum

Vroviné realizacni jsme zjistovali, jakym zplsobem a v jakém rozsahu je geoinformatika
implementovana do vyuky na gymnaziich v Cesku a které faktory dle nazord uditeld tento stav
podmifiuji. Reili jsme té7 otazku, jaké postoje zaujimaji studenti vybranych gymnazii vGci
geoinformatickym tématlm a jaké maji zkusenosti s geoinformatikou.

Z vyzkumu realizovaného v roce 2012 vyplynulo, Ze implementace GIS do vyuky geografie se u vétsiny
gymnazii v Cesku nachazi ve vyvojové fazi, tj. mezi fazi inicia¢ni a institucionalizovanou. Tento stav je
posuzovan ze tfi hledisek: technologického, profesiondiniho a edukacniho aspektu. Z prizkumu
jednotlivych aspektl vyplyvaji nékterd zajimava zjisténi, kterd odkryvaji moziné bariery dalsi
implementace GIS do vyuky. Z hlediska profesionalniho aspektu je zaraZejici, Ze i relativné mladi
ucitelé povazuji sami sebe za zacatecniky se zakladnimi nebo Zadnymi dovednostmi pro préci s GIS.
Technické faktory jako hardware a software jiz nejsou limitujicimi faktory rozSiteni. Stale vsak
pretrvava nedostatek technické podpory a pfedevsim propagace té stavajici. Za vyznamnou prekazku
rozsiteni GIS povaZuji respondenti nedostateCnou metodickou podporu v podobé pFimo
aplikovatelnych vyukovych materiald a také malou hodinovou dotaci predmétu zemépis. Velkou roli
hraje informovanost ucitelll o moZnostech aplikaci GIS do vyuky, dostupnych datech a software. Vliv
na rozsireni GIS do vyuky mlZe mit i rozdilna Groven ptipravy budoucich ucitell v dané problematice.
Mezi sledovanymi charakteristikami ucitel(i (aprobace, vék, pohlavi) byla zjisténa zavislost mezi
vékem a dovednostmi pro praci s GIS a také v pfipadé aprobace a postojem vici moznosti GIS rozvijet
u studentd nékteré dovednosti vice nez metody jiné.

5.3 Dosazené kurikulum

V roviné dosazeného kurikula jsme prostrfednictvim vyukového geografického projektu vyuzivajici GIS
technologie zkoumali kvalitu vystupl z projektu, strategie postupl a pfistup k praci u student(
béhem prace v terénu.

Prvni pripadova studie reflektujici ¢innost studentl béhem projektu zabyvajiciho se mapovanim
barier pro vozi¢kare s mobilnim GIS naznacuje, Ze skupiny studentl jsou aZz na ojedinélé vyjimky
schopni vyuZit profesionalnich pfistrojli s nainstalovanym GIS software k plnéni cild zadaného
projektu, i kdyZ je na tento projekt omezeny ¢as. Studenti jsou schopni s dopomoci lektora pouZivat
ruéni vektorizaci, funkce GPS, editaci prvk( a atributové tabulky. Jedna se o kognitivné méné narocné
¢innosti, na hlubsi analyzu ziskanych dat ze strany studentl jiz nebyl ¢asovy prostor. Jednodussi
analyzu vSak studenti provadi pfimo v terénu s vyuzitim GPS pfi vybéru alternativnich tras. Kvalita
vystupl je ovlivnéna casovym omezenim a také stfidanim prace ve skupiné. Studenti volili dvé
zjednodusujici strategie. Jednalo se bud o podrobnou klasifikaci barier (bodovy pfistup) nebo
o generalizovanéjsi pohled na klasifikaci linii. V pfipadé nasi studie studenti i vyucujici pfistupuji
k vyuce pozitivné, vyucujici vSak maji vyhrady k vysoké intelektové narocnosti Ukoll. Déle je nutné
pfipomenout, Ze v disledku omezeného vyukového ¢asu mize dojit k bezmyslenkovému vykonavani
naucenych postupl a geograficka dimenze projektu se viibec nenaplni. Z faktor( ovliviiujicich kvalitu
vyuky bychom méli zddraznit charakteristiky lektora/ucitele, spolehlivé pfistrojové vybaveni
v dostatecném poctu a ¢asovou rezervu.

Druha studie mezi studenty vybranych gymnazii pfinesla zakladni poznatek v tom, Ze vétSina
oslovenych studentll o pojmech jako GIS a DPZ dle svého vyjadreni slySela malo ¢i vibec, nékteré
produkty ¢i aplikace téchto oborl vsak béziné pouZivaji. S témito obory se setkavaji mimo skolni
prostfedi a Casto nepropojuji své poznatky stim, s ¢im se setkali ve Skole. Ackoliv vétsSina Zaku
neprojevuje vyloZzeny zajem o GIS a DPZ, vice neZz tretina zainteresovanych studentl neni
nezanedbatelny podil. Mezi odpovédmi divek a chlapcl nebyl statisticky vyznamny rozdil.
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1. Introduction

Geoinformatics is defined as independent scientific discipline (Hofierka 2003, cit. Boltiziar 2009),
which solves methodical and theoretical aspects of geographical data processing. Geographical
information system (GIS) is a powerful tool for the organisation, analysis and visualization of spatial
data (Lemberg, Stoltman 2001, cit. Chi Chung, Lai, Wong 2009). The number of branches where GIS is
used increased a lot in recent years and continues to grow. That is why it is necessary to spend time
to prepare the new employees, who will be able to use GIS on a daily basis. Many students have no
opportunity to learn basic skills needed to work with the GIS, although it would be a useful
acquisition for them and their value to potential employers would increase significantly. For these
reasons, it is important to begin with basic education in the use of the GIS already at grammar
schools.

First efforts to bring GIS from professional and academic environment to secondary schools came
from second half of 90°s. The most developed states in this field are USA and United Kingdom, from
which came the first researches. The most important works were made from Kerski (2003), Bednarz
(2001) and Audet, Paris (1997), which are the ground in investigation of efficiency and
implementation GIS in non-academic education. In latest years moved research in this field also to
the other countries in Europe and Asia, for example Norway (Rod, Larsen 2009) or Turkey (Artvinli
2010). These works are focused on basic concepts of geoinformatics education (learning with GIS/
about GIS), degree of implementation GIS in secondary schools, further on barriers, which are against
the proliteration of this technology in secondary schools, attitudes teachers and students towards
GIS in teaching and also on efficiency GIS in opposite of traditional methods.

Previous works showed, that GIS has great potential to contribute to effective learning of geographic
concepts, knowledge and the formation of values (Lemberg & Stoltman 2001, cit. Chi Chung, Lai,
Wong 2009). Furthermore, GIS can be a tool for display, inquiry and analysis in problem based
learning (Drennon 2005, cit. Sinton 2009). GIS improves significantly geographical thinking (Bednarz
2001, cit. Artvinli, 2010) and it is in addition effective tool for realization of national’s curriculum
reforms (Patterson, Reeve, Page 2003).

The topic of geoinformatics in secondary schools is in our case divided into three basic parts:
intended, implemented and attained curriculum (Préicha 2002, Manak, Janik, Svec 2008, aj.). This
multi-level model of curriculum is frame for research design of this thesis (Fig. 1):
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Figure 1 Research design of thesis
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2. Aims of the study

The main goal of this thesis is to explore the current state of geoinformatics involvement in

teaching in secondary schools and to identify how to develop this condition at all levels of the

curriculum (intended, implemented and attained). In order to achieve this general objective in

thesis are chosen for each level of curriculum following goals:

1.

3.

At the level of intended curriculum we are dealing with two questions: At first, how is
geoinformatic’s topic presented in national’s curriculum of a selected countries. At second,
which geoinformatic skills should be acquired by secondary school’s students. There are
research questions for this charter:
a. What kind of geoinfomatics requirement are involved in geography standards?
b. At what level is demanding requirements according to Blooms taxonomy?
c. What requirements are useful for creating of geoinformatics curriculum?
At the level of implemented curriculum we try to to provide findings regarding the current
state of proliferation of the GIS software at Czech grammar schools and also the barriers,
which determine of further expansion of its use. Research questions are as follows:
a. Which implementation profile is most common at Czech grammar schools?
b. Are there any typical groups of schools with similar implementation profile?
c. Which factors, according to teachers opinions are the main barriers to proliferation
of the GIS into school curricula?
d. Is there any correlation between the characteristics of teachers and their
assessments of the use of GIS in secondary education and their own GIS skills?
At the level of attained curriculum we solve on the example of geographical project utilizing
mobile GIS technology quality of student’s outputs, strategy of mapping and student’s
attitudes towards these technologies. Also we are dealing with student’s attitudes towards
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geoinformatics and their experiences with these technologies. We try to answer these
research questions:
a. At what level is quality of student’s work?
b. Which strategy choose students for thematic mapping in field?
c. Which attitudes have students and teachers towards GIS?
d. What are grammar school student’s attitudes towards geoinformatics and what are
their experience with geospatial tools?

3. Material and methods

In the thesis are used qualitative as well as quantitative approaches. The empirical part of thesis
consists from three main chapters (intended, implemented and attained curriculum).

3.1 Intended curriculum

In first chapter, which is focused on intended curriculum, the qualitative approach is used. The main
method is content analysis of national geographical curriculum documents (Czech, USA, Canada,
England, Finnland, Germany), especially we used structuration method (Mayring 2003). Analysis
includes the following three units: definition of categories illustrative (set) of examples and rules of
coding. In first part we code geoinformatics concepts in ducuments. We divided concepts in two
categories: Learning with GIS and about GIS. Inside these categories we divided concept according to
Blooms taxonomy of cognitive aims (Knowing and understanding, Analysis and aplication, Evaluating
and constructing). This new structure of documents helped us to answer objectives for this chapter.

For establishing the draft geoinformatical curriculum we used the study Rod Larsen (2009) for
identification four basic categories of educational goals: input and data storage, transformation and
editing, geometrical operations and spatial analysis, visualization of georeferenced data. For these
categories, we chose the typical concepts that help for the category identifying the appropriate
goals. To draft we included those goals, which occurred at an acceptable degree of similarity in at
least two documents. From this concept came geoinformatical curriculum with examples for
achieving the educational goals.

3.2 Implemented curriculum

In second chapter, which is focused on implemented curriculum, we used quantitative approach. The
main method was quantitative analysis of questionnaire. Outputs of a questionnaire survey focused
on the proliferation of the GIS at Czech grammar schools serve as the basic datasource for this study.
The survey was sent to 103 grammar schools. The final sample included 57 grammar schools, which
amounts 55 percent of all grammar schools which had been approached. The findings enabled the
creation of an implementation profile of each school, based on methodology of proposed by the
study of Audet, Paris (1997). The implementation was considered as composed of 3 aspects:
Technology (hardware, software, data), Professional aspect (ability and skills for work with GIS) and
Education aspect (ability to teach with GIS). The participants of study assessed particular statements
on a modified Likert scale or they we asked to answer multiple choice questions. In each category of
implementation, an average value was calculated. This value showed the position of the school in
implementation process between initiation and institutionalization.From results of questionnaire
came also the finding about barriers to the proliferation of GIS in secondary education and attitudes
of teachers towards GIS in teaching. For analysis of result was used software Excel 2007 and NCSS.
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3.3 Attained curriculum

In third chapter, which is devoted to attained curriculum, we used case study methodology. The
qualitative case study is an approach to research of phenomen within its context using a variety of
data sources (Baxter, Jack 2008). Case study was applied while geography project focused on analysis
and mapping of area from the view of wheelchairs. Students worked with mobile GIS in terrain. Data
were gathered using semi-structured interviews with students (Hendl 2012), observation of the
fieldwork (Cohen, Manion 1989) and analysis of student’s outputs on desktop GIS for determine the
mapping strategy (Lee, Bednarz 2005).

Second part of chapter attained curriculum is dedicated to research of attitudes and experiences of
students with geospatial tools. The questionnaire was sent to four grammar schools, a survey was
attended by 74 students. The first part of the questionnaire contained questions with multiple choice
and open questions. In the second part, students rated the submitted statement per Likert scale
from 1 (strongly disagree) to 5 (strongly agree)

4. Results and discussion

4.1 Intended curriculum

Results of content analysis are summarized in Table. 1, that shows the percentage distribution of
goals formulated in educational documents by category. To assess the absolute frequency of goals
formulated in documents we attache the number of goals in brackets, regardless of its size and
specificity. In some cases it is difficult to classificate, we included these goals into categories
according to which we believe belongs at most the quality of formulated goals is reflected in final
evaluation.

We asked some college and high school teachers for a reflection on the proposal geoinformatic skills.
For a small number of respondents we do not consider this part too valid. Respondents evaluated
individual requirements in terms of difficulty, appropriateness and feasibility. With most of these
requirements rather agree, but with some (visualization of georeferenced data) there were different
views.
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Table 1 Relative and absolute frequency of educational goals in documents

Learning about GIS Learning with GIS
Knowing and Analysis Evaluating Knowing and Analysis Evaluating
. and and . and and
understanding .. . understanding L. .
aplication | constructing aplication | constructing
GESP (USA) 29% (4) 7% (1) 7% (1) 29% (4) 14% (2) 14% (2)
Canadian National
09 09 50% (1 50% (1 09
Standards for Geography 0% % % % (1) % (1) %
(Canada)
National Curriculum 25% (1) 25% (1) 0% 25% (1) 25% (1) 0%
(England)
Educational Standards in 0% 0% 0% 0% 100% (1) 0%
Geography (Germany)
National core curriculum 33% (1) 33% (1) 0% 0% 33% (1) 0%
for upper secondary
schools (Finnland)
50% (1 0% 0% 50% (1 0% 0%
RVP G (Czechia) o (1) ? ? 0 (1) ? ?
Katalog maturitnich 67% (4 0% 0% 0% 33% (2 0%
4 (4) (2)
pozadavkt (Czechia)

Source: Research of National curriculum documents

4.2 Implemented curriculum

The findings enabled the creation of an implementation profile of each school, based on
methodology of proposed by the study of Audet, Paris (1997). The implementation was considered
as composed of 3 aspects: Technology (hardware, software, data), Professional aspect (ability and
skills for work with GIS) and Education aspect (ability to teach with GIS. We got the positionof
schools in three-dimensional space with the dimensions given coefficients of individual aspects. This
situation is visualized in Fig. 2 (diameter of the ring corresponds to the size of the technological
aspect) If we would characterize an initiating group in the field index value from 1 to 1.99,
developmental from 2 to 2.99 and institutionalized from 3 to 3.99, the most schools would have
fallen with all aspectsin the development group. This finding we can assume from the fact that all
components have a normal distribution. For educational aspect is somewhat asymmetrical
distribution and we can say that most of the subjects already in institutionalized stage. The graph
shows the concentration of most subjects is in a line of linear regression between the professional
aspect and the educational aspect. The size of the bubbles is quite irregular and doesn’t grow along
the line of linear dependence, which refers to the variety of school’s technical equipment , that is
weakly related to educational and professional aspect.
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Figure 2 Bubble graph for the professional (y axis), educational (x axis) and technological aspect. The circle’s diameter
corresponds with the value of the technological aspect.
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Source: questionnaire survey.

Results of research focused on barriers to the proliferation of GIS in secondary education show that
lack of relevant technology is considered a major impediment to greater use of GIS in grammar
schools by the surveyed teachers, but there is also a lack of information about free software and data
resources among teachers. More than half of teachers (58%) considered themselves to be beginners
in area of GIS, with basic or no skills for work with GIS. This study confirmed the existence of barriers
to the expansion GIS in grammar schools identified in previous studies (Audet, Paris 1997, Kerski
2003, Baker, White 2003). The results indicate, that Czech grammar schools are at slightly higher
levels than the implementation level of high schools in the USA 15 years ago, where most of the
subjects were on the border between the initiation and development group. The hypothesis that
technology is not a limiting factor for the present level of GIS use in schools was confirmed. There is
still a lack of technical support, however (web supporting sites, discussions, etc.). As for the other
fac;tors, teachers disclosed a concern about a lack of materials for teaching with or about GIS and
lack of allocated class-time for the teaching of geography in general.

4.3 Attained curriculum

At first, the case study investigtes the quality level of student’s work with unfamiliar technology. All
data was downloaded from portable computers and subsequently analyzed in the program
QuantumGlS. In terms of quality, we have noticed especially the level of execution of the tasks from
the project assignment (number of elements and their location, attributes, topology, etc.). It has
already been mentioned, that the students were divided into six groups. Four groups achieved at
least 50% of the requirements. In the results of these students were also significant topological
errors (not connected line, the remaining lines, error points). Often the lines went through the
building, which can be caused by incomplete training and the time press, but also inaccurate GPS
signal in urban environment.
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From the answers to the second research question, what strategy is chosen by students while
mapping, we can mention also previous issues of quality of work. As an example to illustrate the
results of two typical approaches to mapping the barriers we have chosen data collected by two
groups which evaluated the availability of Billa department store. The survey results reflected
a different approach to the classification of routes.

The first group of students chose the approach, that could be called point-centered. Great detail
classify of potential barriers, including a detailed description in the attribute table. The second group
was careful in drawing and classification lines, barriers experienced only three. Students in this group
chose generalization of the routes classification. In the original methodology of the project students
had to use both approaches, but lack of time forced them to choose one of these strategies.

Solving of research questions dealing with approach and attitudes of students, revealed the following
findings. The most frequent positive feedback was on interesting route searching. Answers to the
question of division of labor within the group wasusually: "Karl was familiar with computers, and the
rest (ed. especially girls), told him what he has to write and draw." The responses students resonated
inclination towards anything what get them out of school fro the traditional teaching. However, ut
depends on the overall classroom climate, student motivation for the subject and for momentary
conditions (eg. weather). Teacher’s attitudes were positive and with interest. Teachers positively
particularly appreciated the organization of seminars, interesting topic and the bringing work of
"experts" to high school students. Teachers would rather chose a simplier project, that would not be
so complex and would allow better control and a clear assessment of students. The findings from this
chapter correspond approximately with previous studies, like a Artvinli (2010)-attitudes of students
towards geoinformatics and Baker, White (2003)-approaches of students while project with
geospatial tools.

5. Conclusions
5.1 Intended curriculum

At the level of intended curriculum we dealt with the question, what is the current status of the
geospatial topics in national educational documents and which geoinformatic skills they need to
develop secondary schoolstudents. Analysis of educational documents showed, that the national
education documents included geoinformatic’s topics, the most often are mentioned geoinformatic
concepts of GIS, GPS and Remote Sensing particularly in relation to interpretation of aerial and
satellite images. Cognitive dimension of goals in the field of learning about GIS is rather at lower
level, ie. Predominant are requirements for understanding and remembering. Higher level of analysis
and applications are used primarily in the field of learning with GIS. All analyzed documents exceeds
educational document GESP (2012) in concreteness, richness and completeness of the educational
goals in the field of geoinformatics. The second level of quality is documents Finland, Canada,
England and Catalog of requirements for A-level examination in the Czech Republic, where is
Geoinformatics contained in a smaller quantity in comparison with GESP (2012). Finnish curriculum,
however, is focused on GIS at its one part of regional studies. German and Czech documentary RVP G
geoinformatics presented proclamations only at lower level of cognitive complexity. The German
document in the appendices contains project description, which leads to the educational goals using
GIS.

Yet another objective of the specification geoinformatic skills for high school students. Geoinformatic
curriculum in the author's proposal contains skills that are based on content analysis of these
educational documents and other documents mentioned in the sources. They are conceived as
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independent of the subject and skills are formulated as an observable activity of students. In
summary, are examples of how this skill can be verified. It also shows the software to use for a given
task and available for secondary schoolsStructure of document is based on study about GIS software
in education (Rod Larsen, 2009). Data for examples with educational videos are available on the Web
Geografické rozhledy (http://geography.cz/geograficke-rozhledy/materialy-244-pritazlivost-1132/).

5.2 Realized curriculum

At the level of implementation, we investigated the current state of proliferation of the GIS software
at Czech grammar schools and which factors influence this state. We discussed also the question
student’s attitudes towards geoinformatics issues and what are their experiences with geospatial
tools.

The research conducted in 2012 showed, that the level of implementation of GIS in grammar schools
in the Czech Republic is in the development phase, ie. between initiation phase and institutionalized
phase. This condition was assessed from three perspectives: technological, professional and
educational aspect. A survey of the various aspects arise some interesting findings, which reveal
possible barriers to the proliferation of GIS in secondary education. Results of research show that
lack of relevant technology is considered a major impediment to greater use of GIS in grammar
schools by the surveyed teachers, but there is also a lack of information about free software and data
resources among teachers. More than half of teachers considered themselves to be beginners in area
of GIS, with basic or no skills for work with GIS. The hypothesis that technology is not a limiting factor
for the present level of GIS use in schools was confirmed. There is still a lack of technical support,
however (web supporting sites, discussions, etc.). As for the other factors, teachers disclosed a
concern about a lack of materials for teaching with or about GIS and lack of allocated class-time for
the teaching of geography in general. Among observed characteristics (subject, age, gender) of
teachers was found correlation between age and skills for work with GIS and also between teaching
subjects and an attitude towards the ability of GIS to increase some geographical skills more than
other methods.

5.3 Attained curriculum

At the level of attained curriculum, we investigate through geographic project using GIS technology
the quality of outputs from the project, student’s strategies, procedures and approaches during
fieldwork.

First case study reflecting the activities of students during the project dealing with the mapping of
barriers for wheelchairs users with mobile GIS. The student groups are without previous experience
able to use professional equipment with installed GIS software to achieve the objectives of a given
project, although this project had a limited time. Students can use with help from the teacher a
manual vectorization, GPS, editing features and attribute tables. These are a less cognitively
demanding activities, a deeper analysis of the collected data from the students could not be made
(time allocation). Easier analysis, however, the students performed directly in the field using GPS
when they searched for alternative routes. The quality of output is affected by time constraints and
also by the group work. Students chose two simplistic strategy. It was either the detailed
classification of barriers (point-centered) of the lines classification. In the case of our study, students
and teachers access to project positive. Teachers, however, have reservations about the high
intellectual complexity of tasks. The project could be degradated to manual work with tools without
any geographic consequences. We should emphasize the characteristics of tutor/teacher, reliable
instrumentation in sufficient numbers and time reserve.
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Second study among the students selected grammar schools brought basic findings, that most of the
questioned students heard a little about concepts such as GIS and remote sensing, however, some of
the products or the application of these disciplines, they use commonly. Students often don’t link
their findings from non-school environment with the fact of what they encountered in
school. Although the majority of students doesn’t show interest in GIS and remote sensing, more
than a third of students are nvolved. Between answers of boys and girls was not a statistically
significant difference.

6. Zdroje/Sources

Literatura/References

ANDERSON, L. W., KRATHWOHL, D. R. (eds.) (2001): A Taxonomy for Learning, Teaching and
Assessing. Longman, New York, 302 s.

ARTVINLI, E. (2010): The Contribution of Geographic Information Systems (GIS) to Geography
Education and Secondary School Student. Educational Sciences: Theory & Practice, 10, €. 3,
s. 177-192.

AUDET, R., PARIS, J. (1997): GIS Implementation Model for Schools: Assessing the Critical Concerns.
Journal of Geography, 96, €. 6, s. 293-300.

BAKER, WHITE (2003): The Effects Of G.I.S. On Student’s Attitudes, Self-Efficacy,
And Achievement In Middle School Science Classrooms, Journal Of Geography, 102,6, s. 243—
254,

BAXTER, P., JACK, S. (2008): The Qualitative Report for young researchers. Volume 13, 4, s. 544-559.

BEDNARZ, S. W. (2001): Thinking spatially: incorporating GIS in pre and post secondary education.
Online dostupné na http://www.geography.org.uk/download/EVbednarzthink.doc, 15. 3.
2012.BEDNARZ, S. W., AUDET, R. (1999): The status of GIS technology in teacher preparation
programs. The Journal of Geography, 98, ¢. 2, s. 74-84.

BEDNARZ, S. W. a kol. (1994): Geography for Life: National geography standards. National geography
society, Washington, 278 s.

BOLTIZIAR, M., VOIJTEK, M. (2009): GIS pre geografov Il. UKF v Nitre, Fakulta pfirodnich véd, Nitra,
140 s.

BURIANOVA, L. (2006): Svét v mapé: Vyuziti GIS pfi vyuce zemépisu. Diplomovd prace Technickd
univerzita v Liberci. Fakulta pedagogicka, 83 s.

BURROUGH, P. A (1986): Principles of GIS for Land resources assesment. Oxford University Press,
Oxford.

CANADIAN COUNCIL FOR GEOGRAPHIC EDUCATION (2001): Canadian National Standards for
Geography: A Standards-Based Guide to K-12 Geography. Ottawa, 73 s.

CENTRUM PRO ZJISTOVANI VYSLEDKU VZDELAVANI (2008): Katalog pozadavk(i zkousek spole¢né
¢asti maturitni zkousky. Praha, 16 s.

COHEN, L., MANION, L. (1989): Research method in education. Routledge, London, 413 s.

COWEN, D. J. (1988): GIS versus CAD versus DBMS: Where is the difference? Photogrammetry
engineering and Remote sensing, Vol. 54, 2, s. 1551-1554.

CUR QUARTERLY (2007): GIS across the curriculum: Special focus on gis applications, council on
undergraduate research quarterly, 27. 3. 2007.

DITTON, H (2009): Schulqualitdt-Modelle zwischen konstruktion, empirische Befunden und
implementierung. In Bauer (eds.) Qualitat von Schule. Ein kritisches Handbuch. Frankfurt am
Main, s. 83-92.

19



DRENNON, C. (2005): Teaching Geographic Information Systems in a Problem-Based Learning
Environment. Journal of Geography in Higher Education, 29, 3, s. 385—-402.

DUEKER, K. (1990): Implementation issues.In: M.Goodchildand, M., Kemp, K. (eds.): NCGIA Core
curriculum. National center for geographic information and analysis, Santa Barbara, s. 67—68.

FINNISH NATIONAL BOARD OF EDUCATION (2004): National core curricum for upper secondary
schools. Vaamala, 261 s.

GERMAN GEOGRAPHICAL SOCIETY (2012): Educational Standards in Geography for the Intermediate
School Certificate. Bonn, 95 s.

GRUNER, G. (1967) Die didaktische Reduktion als Kernstuck der Didaktik. Die Deutsche Schule, 59,
€. 7/8,s.414.

HANUS, M., MARADA, M. (2013): Mapové dovednosti v ¢eskych a zahrani¢nich dokumentech:
srovnavaci studie. Geografie, 118, ¢. 2, s. 158—-178.

HEFFRON, S. G., DOWNS, R. M. (eds.) (2012): Geography for life: National geography standards (2nd
ed.). Washington, DC: National Council for Geographic Education, 118 s.

HELMKE, A. (2007): Unterrichtsqualitdit erfassen, bewerten, verbessern. Kahlmeyresche
Verlagbuchverhandlundg, Gmbh.

HENDL, J. (2012): Kvalitativni vyzkum: Zakladni teorie, metody a aplikace. Portal, Praha, 404 s.

HERING, D.(1958): Didaktische Vereinfachung. Dresden: TU.

HEWLETT PACKARD. (1999): The education-specific intranet consultancy study: Need analysis report.
Unpublished consultancy paper, Hewlett Packard, Hong Kong.

HOFIERKA, J. (2003): GIS a DPZ. Presovska univerzita, Fakulta humanitni a pfirodovédecka, Presov,
116 s.

CHI CHUNG, L., LAI, E., WONG, J. (2009): Implementation of geographic information system (GIS) in
secondary geography curriculum in Honk Kong: current situations and future directions 1.
International Research in Geographical and Environmental Education, 18, ¢ 1, s. 57-74.

IGU (1992): Mezindrodni charta geografického vzdélavani. Online dostupné na http://www.igu-
cge.org/charter-translations/5.%20Czech.pdf., 7. 7. 2015.

IGU (2014): International Declaration on Research in Geography Education. Pfipominkovaci verze,
fijen 2014, nepublikovano.

JANIK, T., NAJVAR, P., KUBIATKO, M. a kol. (2013): Kvalita kurikula a vyuky: Vyzkumné pfistupy a
nastroje. Masarykova Univerzita, Brno, 243 s.

JANIKOVA, M., VLCKOVA, K. A KOL. (2009): Vyzkum vyuky. Nakladatelstvi pedagogické fakulty
Masarykovy univerzity, Brno, 2009.

JANURA, J. (2011): Geografickd analyza pFistupnosti mésta brna pro vozi¢kare. Masarykova univerzita
v Brné, diplomova prace, 162 s.

KALHOUS, Z., OBST, O. a kol. (2002): Skolni didaktika. Portal, Praha, 447 s.

KERSKI, J. (2003): The implementation and Effectiveness of Geographic Information Systems
Technology and Methods in secondary Education. The Journal of Geography, 102, ¢. 3; s. 77—
99.

KLAFKI, W. (1958): Didaktische Analyse als Kern der Unterrichtsvorbereitung. Die Deutsche Schule,
50, s. 450-471.

KNECHT, P. (2007): Didakticka transformace aneb od ,didaktického zjednoduseni” k,didaktické
rekonstrukci”. Orbis scholae, 2007, 2, ¢. 1, s. 67-81.

KOLAR, J. a kol. (2003): Geografické informacni systémy. Nakladatelstvi CVUT, Praha, 164 s.

KOLAR, J., PAVELKA, K., HALOUNOVA, L. (1997): Dalkovy prizkum Zemé 10. Vydavatelstvi CVUT,
Praha, 164 s.

20



KOUTSOPOQOULQS, K. (2009): Teaching geography- Instructing with GIS and about GIS. In: DONERT, K.
(eds.): Using Geoinformation in Europan Geography education, Herodot, Cambridge, s. 1-16.

KRAL, L. (2015a): Geoinformatické dovednosti v ¢eskych a zahraniénich vzdélavacich dokumentech.
Geografické rozhledy, 24, 3, s. 20-21.

KRAL, L. (2015b): Geoinformatické kurikulum a jeho aplikace do vyuky. Geografické rozhledy, 24, 4,
s. 16-18.

KRAL, L., REZNICKOVA, D. (2013): Rozdifeni a implementace GIS ve vyuce na gymnaziich v Cesku.
Sbornik CGS, 118, ¢. 3, Praha, s. 265—283.

KUPKOVA, L., KRAL, L. (2012): Zemé ocima satelitd. Vzdélavaci modul Geografie: vyukovy a metodicky
text. Nakladatelstvi P3K, Praha, 51 s.

KUPKOVA, L. (2011): Zemé z nadhledu - nefizena klasifikace multispektralnich dat v programu
Leoworks. Geografické rozhledy, 20, €. 3, s. 12—-13.

KUPKOVA, L. (2010a): Zemé z nadhledu - délkovy prizkum Zemé. Geografické rozhledy, 19, €. 3,
s. 10-11.

KUPKOVA, L. (2010b): Zemé z nadhledu (2. ¢ast): Metody snimdni v DPZ, digitalni snimek. Geografické
rozhledy, 19, ¢. 4, s. 10-11.

KUPKOVA, L. (2010c): Zemé z nadhledu (3. ¢ast): Charakteristiky dat DPZ. Geografické rozhledy, 19,
¢.5,s.12-13.

KUPKOVA, L. (2010d): Zaklady prace s multispektralnimi daty. Geografické rozhledy, 19, ¢. 5, s. 15-16.

KUPKOVA, L. (2010e): Zemé z nadhledu (4. &ast): Senzory a jejich nosic¢e. Geografické rozhledy, 20,
¢. 1,s.10-11.

KUPKOVA, L. (2010f): Zemé z nadhledu - klasifikace, aplikace DPZ. Geografické rozhledy, 20, €. 2,
s. 10-13.KYMROVA, H. (2011): Zapojeni GIS a DPZ ve vyuce zemépisu na stiednich $kolach.
Diplomova prace, Universita Karlova v Praze, Pfirodovédecka fakulta. 87 s.

LEE, J., BEDNARZ, S. W. (2005): Video Analysis of Map-drawing Strategies. The Journal of Geography,
104, ¢. 55, s. 69-78.

LEMBERG, D., STOLTMAN, J. P. (2001): Geography teaching and the new technologies: opportunities
and challenges. Journal of education, 181, 3, s. 63-76.

MALATEK, J. (2005): Vyuziti GIS p¥i vyuce na zakladnich $kolach. Diplomova prace Pedagogicka fakulta
ZCU, 64 s.

MANAK, J. (1990): Nérys didaktiky. 1. vydani, PdF MU, Brno.

MANAK, J., JANIK, T., SVEC, V. (2008): Kurikulum v sou¢asné $kole. Paido, Brno, 127 s.

MAYRING, P. (2003): Qualitative inhaltsanalyse. Grundlagen und techniken. Weinheim und Basel:
Beltz verlag.

MCCLOY, K. (2005): Resource management information systems: remote sensing, GIS and modelling.
CRC Press, 616 s.

MILLAR, N. (2001): Biology statistics made simple by using Excel. School Science Review, 303, 83,
s.23-34.

MOHLENBROCK, (1982): R. Modellbildung und didaktische Transformation. Bad Salzdetfurth: Barbara
Franzbecker.

NEMEC, J. (2013): Standardy zavéreénych praci pedagogickych oborl. Pedagogickd orientace, 23,
¢.4,s.535-553.

NOVOTNA, M., CECHUROVA, M., BOUDA, J. (2012): GEOGRAFICKE INFORMACNI SYSTEMY VE
SKOLACH. ALES CENEK S.R. O., PLZEN, 154 S.

NOVOTNA, M. (2005): Vyuziti GIS pro vyuku mistniho regionu. Geografické rozhledy, 14, €. 5, s. 21—
22.

PASCH, M a kol. (1998): Od vzdélavaciho programu k vyucovaci hodiné. Portal, Praha, 416 s.

21



PATTERSON, M., REEVE, K., PAGE, D. (2003): Integrating Geographic Information Systems into the
Secondary Curricula. The Journal of Geography, 102, €. 6, s. 275-281.

PATTERSON, T., C. (2007): GOOGLE EARTH AS A (NOT JUST) GEOGRAPHY EDUCATION TOOL THE
JOURNAL OF GEOGRAPHY; JUL/AUG 2007, 106, 4; S. 145-152.

PRENSKY, M. (2001): Digital natives, digital immigrants. On the Horizont, MCB University, 9, 5, s. 1-6.

PRUCHA, J. (2002): Moderni pedagogika. Portal, Praha, 481 s.

PRUCHA, J. (eds.) (2009): Pedagogicka encyklopedie. Portal, Praha, 936 s.

QCA (2007): The National Curriculum—Geography, online dostupné na http://qca.org.uk/curriculum,
15. 3. 2012.

ROD, J., LARSEN, W. (2009): What kind of GIS should we implement in high school curriculum? In:
DONERT, K. (eds.): Using Geoinformation in Europan Geography education, Herodot,
Cambridge, s. 60-72.

REZNICKOVA, D. (2009): The transformation of geography education in Czechia. Geografie-Sbornik
CGS, 114, €. 4,5. 316-331.

REZNICKOVA, D. (2006): Teoretické a metodologické otazky geografického vzdélavani. Dizertaéni
prace. Univerzita Karlova v Praze, Prirodovédeckd fakulta, katedra socidlni geografie a
regiondlniho rozvoje, Praha, 162 s.

REZNICKOVA, D. (2003): Geografické dovednosti, jejich specifikace a kategorizace. Geografie, 108, ¢.
2,s.146-163.

REZNICKOVA, D. a kol.(2013): Dovednosti 7ak(i ve vyuce biologie, geografie a chemie. P3K, Praha,
288 s.SCHEERENS, J., BOSKER, R. J. (1997): The foundations of educational effectiveness.
Pergamon, Oxford, 347 s.

SINTON, D. (2009): Roles for GIS within Higher Education. Journal of Geography in Higher Education,
33, pfiloha ¢. 1, s. 7-16.

SUI, D. Z. (1995): A pedagogic framework to link GIS to the intellectual core of geography. Journal of
geography, 94, ¢. 3, s. 578-591.

SVATONOVA, H., VITKOVA, H. (2003): Za¢iname s GIS. Masarykova univerzita v Brné, Pedagogickd
fakulta, katedra geografie, Brno, 100 s.

SMIDA, J., DOLANSKA, M. (2005): Pozvéte geografické informaéni systémy do $kol. Sbornik 13.
mezinarodni konference v Brné z roku 2005. Online dostupné na
http://www.ceskaskola.cz/Ceskaskola/Ar.asp?ARI=102144&CAI=2125, 12. 3. 2011.

STYCH, P., JELENEK, J. (2011): Potitaova rekonstrukce krajiny-objevujeme historii zaniklych sidel
pomoci modernich geoinformacnich technologii. Geografické rozhledy, 20, ¢. 4, s. 10-11.

TYLER, R. (1969): Basic principles of curriculum and instruction. University of Chicago, Chicago.

VOZENILEK, V. (2002): Geoinformatickd gramotnost: Nezbytnost nebo nesmysl? Geografie-Sbornik
CGS, 107, ¢. 4, s. 371-382.

VYZKUMNY USTAV PEDAGOGICKY (2007): Ramcovy vzdélavaci program pro gymnazia. Praha, 100 s.

WALTEROVA (1994): Kurikulum. Promény a trendy v mezindrodni perspektivé. Brno: CDVU.

ZVARA, K. (2003): Biostatistika. Karolinum, Praha, 123 s.

Internetové zdroje/Web sources

ARCDATA: webovy portal firmy Arcdata pro GIS ve vzdélavani, 28. 7. 2015.

DIGITAL EARTH. Vyukovy portal HERODOT. http://www.digital-earth.eu, 23. 4. 2015.

EDUSPACE: Vyukovy portal ESA (Evropska kosmickd spolecnost). http://www.esa.int/education,
23.4.2015.

ESERO: Vyukovy portdl vzdé&lavaci kancelaf Evropské vesmirné agentury (ESA) pro Cesko.
http://www.esero.scientica.cz, 9. 7. 2015.

22


http://www.ceskaskola.cz/Ceskaskola/Ar.asp?ARI=102144&CAI=2125
http://www.arcdata.cz/oborova-reseni/gis-v-oborech/vzdelavani/
http://www.digital-earth.eu/
http://www.esero.scientica.cz/

ESRI: Vzdélavaci portal spole¢nosti ESRI. http:// www.geonet.esri.com/community/educatio,
7.7.2015.
GIS DO SKOL. Vyukovy portal TUL, autor Junek, L. http://gisdoskol.tul.cz, 23. 4. 2015.

Mapové a datové podklady/Maps and datasets

PRAHA 1:10 000. (2005): Digitalni vektorova geograficka databaze CR Mésta. Central European Data
Agency a. s.
ARC CR 1:500 000 (2014): Digitalni vektorova geograficka databaze. Arcdata Praha, ZU, CSU.

Zivotopis

Osobni udaje:
rucal e  Magr. Lubos Kral

e Datum a misto narozeni: 30.12. 1984, Jablonec nad Nisou

e  Kontaktni adresa:

Msenska 54

Jablonec n. N. 466 04

tel. 604 421 374

e-mail: lubos.kral2@seznam.cz

Vzdélani:
e Od roku 2009 studium doktorského studijniho programu geografie na PfF
UK, zaméfeni na vyuZiti geoinformatiky ve vyuce na stfednich Skolach.
e 2007-2009 Univerzita Karlova v Praze, Pfirodovédecka fakulta, navazujici
magistersky studijni program Ugitelstvi pro SS, obor geografie a
matematika, ukonceno 2009 titulem Mgr.
e 2004- 2007 PfF UK, bakalarsky studijni program Geografie, obor Geografie
a matematika se zamérenim na vzdélavani, ukonéeno 2007 titulem Bc.
e 1996- 2004: Gymndazium U Balvanu v Jablonci nad Nisou.
Pracovni Y R . . . - <
kuenosti: e 2012 do soucasnosti ucitel matematiky a informatiky na Gymnaziu a HS
’ hlavniho mésta Prahy.
e 2010-2012 zapojen v projektu OPPA: Pfirodni védy aktivné, aktualné,
s aplikacemi. Seminare pro studenty a ucitele stfednich skol v oblasti
geoinformatiky.
e 2011 studijni pobyt na University of Eastern Finnland, Computer science,
Joensuu.
e 2011 utitel zemépisu na VOSS, SOSP a gymnaziu Evropskd, Praha 6.
e 2009-2010 ucitel matematiky na gymnaziu Nad Stolou, Praha 7.
e 2008 -2010 lektor na stredisku environmentalni vychovy Lest hl. m. Prahy.
Jazyky:

e Angli¢tina (FCE, studijni pobyt na University of eastern Finnland )

e Némcina (maturitni zkouska)

23


http://gisdoskol.tul.cz/
mailto:lubos.kral2@seznam.cz

Curriculum Vitae

Personal Data .,
e  Mgr. Lubo$ Kral

e Date and Place of Birth: 30.12. 1984, Jablonec nad Nisou
e  Address:

Msenska 54

Jablonec n. N. 466 04

Mobile 604 421 374

e-mail: lubos.kral2@seznam.cz

Education
e Since 2009 Ph.D. study program: General Questions of Geography,

Geoinformatics in secondary education, UK, Faculty of Science

e 2007-2009 Master degree program Teaching geography and mathematics
for secondary schools, UK, Faculty of Science , Mgr.

e  2004- 2007 Geography and Mathematics with an emphasis on education,
UK, Faculty of Science, Bc.

e 1996- 2004: Grammar school U Balvanu v Jablonci nad Nisou

Employment Histor
ploy y Since 2012 Teacher of Mathematics and ICT at Grammar school,

Komenského nam. 13, Praha 3

e  2010-2012 Lecturer in Project OPPA: Nature science: active, currently,
with apliction.

e 2011 Ph.D. fellowship at University of Eastern Finnland, Computer
science, Joensuu

e 2011 Teacher of geography at Grammar school Evropskd, Praha 6.

e  2009-2010 Teacher of Mathematics at Grammar school Nad Stolou,
Praha 7.

e 2008 - 2010 Lecturer in Centre of Environmental Education, Forestry
Prague

L
anguages e English (FCE)

e German (A level)

Seznam publikaci / List of publications

e KRAL, L. (2015): Geoinformatické kurikulum a jeho aplikace do vyuky. Geografické rozhledy, 24, 4,
s. 16-18.

e KRAL, L. (2015): Geoinformatické dovednosti v ¢eskych a zahrani¢nich vzdélavacich
dokumentech. Geografické rozhledy, 24, 3, s. 20-21.

e KRAL, L., REZNICKOVA, D. (2013): Rozsiteni a implementace GIS ve vyuce na gymnaziich v Cesku.
Sbornik CGS, ro€. 118, &. 3, Praha, s. 265-283.

e KUPKOVA, L., KRAL, L. (2012): Zemé o¢ima satelit(: vzdélavaci modul Geografie: vyukovy a
metodicky text. Nakladatelstvi P3K, Praha, 51 s.

24


mailto:lubos.kral2@seznam.cz

