EDUCATION

Introducing Geoinformatics into Secondary Education
as a New Facultative Course

Introduction

Cartography developed as a part
of geography until the 19th century,
when it became an independent sci-
ence. Cartography became separated
from geography partly due to differ-
ent aspects of map application. Car-
tography researches maps, while
geography uses maps as a means of
research, a source of data for sci-
entific research, an aid to perceive
relations within a space, in presenta-
tion of research and in implementa-
tion of spatial analyses (Sulc, 2016).

The pace of life and work during a
period of fast change and fierce com-
petition requires new knowledge,
skills, values and attitudes, i.e. new
competences in an individual. These
competences are centred on innova-
tion, creativity, problem solving, de-
velopment of critical thinking, IT
literacy, social skills and other skills.
They are impossible to achieve within
the framework of the traditional
educational system, which functions
only as a means of knowledge transfer.
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A shift in curricular policies and
planning from transfer of knowledge
to development of skills and compet-
ences requires a change in the ap-
proach and the nature of education
programming (National framework
curriculum, 2010).

Efficient utilization of available
modern geoinformatic resources re-
quires more than merely possessing
powerful technologies needed to solve
problems. It also requires skills which
aid GIS in understanding how the world
functions and which facilitate creation
of efficient procedures for reaching
strategic decisions (Longley, 2005).

Current curricula (plans and pro-
grams) in Croatia’s school systems are
over 20 years old. The need to mod-
ernize classroom subjects, content and
learning approach is a fact and an is-
sue, with numerous stakeholders and
actors developing and implementing
various methods to tackle it. The need
for action and change is apparent from
the result of grammar school pupils in
Rijeka in the school year 2012/13
which showed deficiencies in carto-
graphic literacy, especially in master-
ing cartographic skills (Grofelnik and
Pap, 2013). Seeing as the current cur-
ricula do not include enough of digital
cartography (which had only just
started emerging at the beginning of
1990s, when the curricula were intro-
duced), an idea about creating a fac-
ultative course in Geoinformatics
emerged. This course aims to supple-
ment and update the existing school
curriculum. The Znanost+ (Science+)
project was an attempt to facilitate the
development of geographic skills
among grammar school pupils in line
with current needs of the society. The
Vladimir Prelog Science High School
and the Andrija Mohorovi¢i¢ Gram-
mar School started devising facultat-
ive course curricula by means
provided by the European Union,

specifically the European Social
Fund’s development of human po-
tential. The need to develop current
geographic and cartographic skills of
teachers and pupils was considered,
with Geoinformatics as one of the
newly developed courses. Teaching
and learning materials facilitating a
gradual introduction and mastering
of new GIS skills were created for the
new Geoinformatics course as a part
of the Znanost+ project.

GIS is applied in numerous seg-
ments of society and economy, in-
cluding infrastructure management,
marketing and sales, environmental
protection, traffic, health services
and insurance (Tutié et al., 2002). GIS
is used to help with deciding on stra-
tegic matters related to spatial plan-
ning and organizing activities (traffic,
residential plans, recreation, busi-
ness, etc.), in agriculture, manage-
ment of raw materials and running
various operations and advancement
of institutions, organizations and
companies. By applying geographic
knowledge and using GIS in their bu-
siness, users can make better busi-
ness decisions and increase their
earnings (Benakovié et al., 2016b).

The aim of the Geoinformatics
course is to enable pupils to create
maps and conduct different types of
spatial analyses using ArcMap. Mas-
tering skills of mapmaking is going to
enable pupils to gather, process and
analyse spatial data, make and use
maps. Digital competences are going
to be developed, along with spatial
perception and analysis, cartographic
literacy and critical thinking (Bena-
kovié et al., 2016a).

Selection of Teaching and Learning
Contents

The expected educational outco-
me of the facultative course in
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OBRAZOVANJE

Uvodenje novog fakultativhog nastavnog predmeta
Geoinformatika u srednje Skole

Uvod

Do 19. stolje¢a kartografija se ra-
zvijala unutar geografske znanosti, a
tada se osamostaljuje kao nova znans-
tvena disciplina. Odvajanje kartograf-
ske znanosti od geografije vezano je i
uz razli¢ite aspekte primjene karata.
Dok je u kartografiji karta predmet is-
traZivanja, u geografiji je ona sredstvo
istraZivanja, a koristi se kao izvor po-
dataka za znanstvena istraZivanja, u
stjecanju predodZbe o odnosima u
prostoru, u prezentaciji rezultata is-
traZivanja te u provedbi prostornih
analiza (Sulc, 2016).

Zivot i rad u suvremenom drustvu
brzih promjena i ostre konkurencije
zahtijeva nova znanja, vjeStine, spo-
sobnosti, vrijednosti i stavove, tj. nove
kompetencije pojedinca, koje stavljaju
naglasak na razvoj inovativnosti,
stvaralastva, rjeSavanje problema, ra-
zvoj kritickoga misljenja, poduzet-
nosti, informaticke pismenosti, soc-
ijalnih i drugih kompetencija. Njih nije
moguce ostvariti u tradicionalnom
odgojno-obrazovnomu sustavu  koji
djeluje kao sredstvo prenoSenja zna-
nja. Pomak u kurikulumskoj politici i
planiranju s prijenosa znanja na razvoj
kompetencija znaci zaokret u pristupu
i na¢inu programiranja odgoja i obra-
zovanja (Nacionalni okvirni kuriku-
lum, 2010).

Ucinkovito koriStenje dostupnih
suvremenih  geografsko-informacij-
skih resursa zahtijeva viSe od posje-
dovanja moéne tehnologije za rje-
Savanje problema. Potrebne su i
vjestine s pomocu kojih GIS pomaze
shvatiti nacin na koji svijet funkcioni-
ra, te s pomocu kojih se osmisljavaju
djelotvorni postupci za dono$enje
strateskih odluka (Longley, 2005).

Aktualni  kurikulumi (planovi i
programi) u hrvatskom Skolstvu stari
su viSe od 20 godina. Potreba za osu-
vremenjivanjem  nastavnih  tema,

L

sadrZaja i pristupa u poucavanju, Ci-
njenica je koju mnogi akteri u drustvu
pokusavaju osmisliti i realizirati na
razli¢ite nacine. Na potrebu djelovanja
i promjena ukazuju i rezultati testira-
nja gimnazijalaca 2012/13. godine u
gimnazijama na podruéju Grada Rijeke
koje je pokazalo manjkavost u podru-
gu kartografske pismenosti, a poseb-
no ovladanosti kartografskim vjesti-
nama (Grofelnik i Pap, 2013). Bududi da
u vazeéim programima nije predviden
odgovarajudi prostor za digitalnu kar-
tografiju (koja je bila u povojima po-
Cetkom 1990-ih kada su programi
pisani), javila se ideja o kreiranju fa-
kultativnog kurikuluma Geoinforma-
tika koji ¢e u skladu s nacelom
aktualizacije nadopuniti vaZece pro-
grame u gimnaziji. Projektom Znanost
+ pokusalo se gimnazijalcima omogu-
¢iti razvoj geografskih vjestina koje ée
biti u skladu sa suvremenim potreba-
ma drustva. S obzirom na potrebu ra-
zvoja suvremenih geografskih i
kartografskih vjeStina nastavnika i
ucenika na ra¢unalu te moguénostima
koje su nudili fondovi Europske unije,
konkretno Europski socijalni fond u
segmentu razvoja ljudskih potencijala,
u Prirodoslovnoj $koli Vladimira Pre-
loga u Zagrebu i Gimnaziji Andrije
Mohorovici¢a iz Rijeke krenulo se u
osmisljavanje fakultativnih nastavnih
kurikuluma od kojih je jedan i Geoin-
formatika. Geoinformatika je osmis-
liena kao fakultativni nastavni pred-
met s ciljanom skupinom udenika koji
pokazuju interes za stjecanjem dodat-
nih geografskih, kartografskih i infor-
matic¢kih znanja i vjestina. U sklopu
projekta Znanost + za potrebe fakulta-
tivnog predmeta Geoinformatika iz-
radeni su priruénici za ulenike i
nastavnike koji omogucavaju postup-
no uvodenje i svladavanje novih vje-
$tina iz podrudja GIS-a.

Primjena GIS-a u suvremenom
drustvu je mnogostruka: od upravljanja

infrastrukturom, marketinga i prodaje,
zastite okolia, prometa, zdravstva i
osiguranja (Tuti¢ i dr., 2002). GIS poma-
Ze u donoSenju strateskih odluka veza-
nih uz prostorno planiranje i
organizaciju djelatnosti (prometa, sta-
novanja, rekreacije, poslovanja i dr.),
koristi se u poljoprivredi, gospodarenju
sirovinama, pomaZe u vodenju razlici-
tih operacija i unaprjedivanju poslova-
nja institucija, organizacija i tvrtki.
Primjenom geografskih znanja i upo-
trebom GIS-a u poslovanju korisnici
mogu donijeti bolje poslovne odluke i
zaraditi viSe (Benakovié i dr., 2016b).

Cilj nastave Geoinformatike je os-
posobiti ucenike za prikazivanje i
analizu prostora upotrebom ArcMapa.
Svladavanjem vjestine izrade karata
ulenici ¢e sami prikupiti, obraditi i
analizirati prostorne podatke te izra-
diti i upotrijebiti karte. Kod ucenika ¢e
se razvijati digitalna kompetencija,
prostorna percepcija i analiza, karto-
grafska pismenost i kriti¢ko misljenje
(Benakoviéidr., 2016a).

Izbor ishoda ucenja i nastavnih
sadrzaja

Ocekivani  odgojno-obrazovni is-
hodi fakultativnog predmeta Geoin-
formatika nastavljaju se na znanja koja
su uenici stekli u dosadasnjem $kolo-
vanju iz nastavnog predmeta Geografi-
je, a u skladu su sa Strategijom obra-
zovanja, znanosti i tehnologije (2014) i
Nacionalnim okvirnim kurikulumom
(2011). Geoinformatika je fokusirana na
poticanje i razvoj ucenickih kartograf-
skih i informatickih vjestina te sposob-
nost percipiranja Zemljine povrsine, a
posebno bliskog prostora koji nas
okruZuje. Tijekom razrade projekta
Znanost+ nastavnici Prirodoslovne
skole Vladimira Preloga iz Zagreba i
Gimnazije Andrije Mohorovii¢a iz Ri-
jeke u suradniji s Geografskim odsjekom
Prirodoslovno-matematickog fakulteta
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Geoinformatics complement the
knowledge pupils gained from their
lessons in Geography and is in line
with the Strategy of Education, Sci-
ence and Technology (2014) and the
National Curriculum Framework
(2011). Geoinformatics is focused on
inducing and developing cartograp-
hic and IT skills of pupils, their ability
to perceive Earth’s surface and their
immediate surroundings. The deve-
lopment of the Znanost+ project, un-
dertaken by teachers of the Vladimir
Prelog Science High School in Zagreb,
the Andrija Mohorovi¢i¢ Grammar
School in Rijeka and the Department
of Geography of the Faculty of Scien-
ce, University of Zagreb yielded the
main outcomes of the Geoinformatics
facultative course, as well as teaching
units by which those outcomes are
going to be achieved.

The main learning outcomes of the

Geoinformatics course are to:

» Develop interest in using compu-
ters and current technologies in
Geography

= Explain basic concepts in Geoin-
formatics and suggest GIS appli-
cation

= Compare geographic maps in dif-
ferent web browsers

» Edit alphanumeric data in a spa-
tial database

*  Analyse relief features

» Connect digital data from land
registries, cadastres and spatial
plans

»  Critically approach spatial change
through time based on carto-
graphic presentation

» Digitalize geometric data by me-
ans of auxiliary cartographic
layers

= Synthesize spatial data gathered
by field work

= Create a thematic map based on
qualitative and quantitative data
(Benakovié et al., 2016a).

Selected teaching units:

»  What is Geoinformatics?

= Basic features of the ArcMap
interface and types of data

*  Map projections and ArcMap

*  Making a map of the world

»  Making a political map of Europe

lzrada politicke karte Europe

Ishodi uéenja

- prikazati prostorne podatke metodom unique values
- urediti simbole na karti

- unijeti oznake sloja podataka (label features)

1. Na Gis alatnoj traci izaberite File = New Folder —= Blank Map.

2. Na alatnoj traci u Catalogu ili uz pomo¢ Add Data odaberite odgovarajuce slojeve za temat-
sku politicku kartu Europe (dodajte slojeve Kontinenti.shp, Drzave svijeta.shp i Drzave Euro-
pe.shp). Nije dovoljno samo odabrati Drzave Europe.shp jer kod prikaza tematskog sadrzaja
promatrani prostor treba biti smjesten u prostorni kontekst (umjesto da “lebdi” u praznom
prostoru). Zato se u podlogu trebaju staviti slojevi i elementi relevantni za prikaz tematskog
sadrzaja promatranog prostora. Ti slojevi i elementi ne smiju biti vizualno dominantni.

Excerpt from instructions for work on the teaching unit
Making a political map of the world in the pupil’s handbook
Isje¢ak upute za rad u nastavnoj jedinici
Izrada politicke karte svijeta u Priru€niku za ucenike

7. Da biste od selektiranih drzava napravili novi zaseban sloj, u Table of Contents desnim klikom
otvorite padajuci izbomik i odaberite Selection — Create Layer from Selected Features. U Ta-
ble of Contents pojavio se novi sloj DrZzave Europe selection.
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Excerpt from the teaching unit Making a map of stages of EU expansion
Isjecak iz nastavne jedinice Izrada karte Etape Sirenje EU u Priru¢niku za uéenike

1. Uredite prikaz karte (orijentacija, margine, mjerilo), umetnite mjerilo, naslov i legendu (Layout View).

2. Umetnite i uredite reljefnu podlogu (sloj visinskih razreda sa sjenéanjem i sloj nagiba). Uredi-
te broj i raspon visinskih razreda, boje, transparentnost slojeva...
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Excerpt from the Traffic and relief in Croatia teaching unit of the pupil’s handbook
Isjecak iz nastavne jedinice Promet i reljef u Hrvatskoj u Priru¢niku za ucenike
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16. Isti postupak (Editor — Start editing — obrubljivanje NP — Save edits = Stop editing) pono-
vite i za nacionalne parkove Krka i Kornati, a mozete tako oznaciti i sve NP u Hrvatskoj.

17. Dok budete stvarali nove poligone, moci cete u atributivnoj tablici vidjeti kako se pojavljuju
njihovi podaci.

18. Prebacite prikaz u Layout view. Na kartu dodajte logo nacionalnih parkova tako sto cete ih
najprije preuzeti s Interneta kao fotografije i spremiti na racunalo. Nakon toga na ArcMap
sucelju pritisnite tipku Insert i odaberite Picture. Prema vlastitoj zelji regulirajte polozaj i ve-

liginu umetnutih fotografija.

19. Uz nacionalne parkove opcijom Insert = Tekst umetnite njihove nazive. Za dodatno uredi-
vanje teksta stisnite desni klik na tekst na karti, zatim odaberite Properfies te u prozoru
Symbol selector odaberite veli¢inu slova 18, Bold te stisnite U redu.
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Excerpt from the Editing geometric data teaching unit of the pupil’s handbook
Isjecak iz nastavne jedinice Uredivanje geometrijskih podataka u Priru¢niku za ucenike

SveudiliSta u Zagrebu definirali su
glavne ishode fakultativnog nastavnog
predmeta Geoinformatika, a zatim i
nastavne jedinice kroz koje e se na-
vedeni ishodi postici.

Glavni ishodi u¢enja nastave

Geoinformatike:

= razviti interes za upotrebom racu-
nala i suvremene tehnologije u
Geografiji

*  objasniti osnovne pojmove Geoin-
formatike i predloZiti primjenu GIS-a

» usporediti geografske karte iz raz-
li¢itih web preglednika

= uredivati alfanumericke podatke u

L

= kriticki  prosudivati

prostornoj bazi podataka

= analizirati obiljeZja reljefa na te-

melju digitalnog modela reljefa

= povezati digitalne podatke iz zem-

ljisnih knjiga, katastra i prostornih
planova

prostorno-
vremenske promjene na temelju
kartografskih prikaza

= digitalizirati geometrijske podatke

pomoéu kartografskih podloga

= sintetizirati prostorne podatke pri-

kupljene terenskim istraZivanjem

= kreirati tematsku kartu na teme-

lju kvalitativnih i kvantitativnih
podataka (Benakovi¢ i dr., 2016a).

OBRAZOVANJE

Odabrane nastavne jedinice:

*  Stoje Geoinformatika?

= Osnovni dijelovi sucelja ArcMapa i
vrste podataka

= Kartografske projekcije i ArcMap

= Izradakarte svijeta

= Izrada politi¢ke karte Europe

= Izrada karte etapa Sirenja EU

= Glavni gradovi Europe

= Promet i reljef u Hrvatskoj

= Promjena gustoée naseljenosti
Hrvatske 1971-2001

= Upotreba digitalnih baza pros-
tornih podataka

= Izrada pregledne i detaljne reljef-
ne karte

= Uredivanje geometrijskih podataka

= Projekt (Benakovi¢ i dr., 2016a).

Organizacija nastave i metodologija

Jedan od ciljeva Strategije znanosti
obrazovanja i tehnologije je prosiriti i
unaprijediti primjenu informacijske i
komunikacijske tehnologije u ucenju i
obrazovanju. E-ulenje i obrazovanje
pruZa vremenski i prostorno fleksibi-
lan pristup aZurnim i aktualnim mul-
timedijalnim i interaktivnim nastav-
nim materijalima, a integrirano u
nastavu omoguc¢uje dinamicko kori-
Stenje hrvatskih i svjetskih repozitorija
obrazovnih sadrZaja, digitalnih knjizi-
ca, arhiva i muzeja (Strategija znanosti,
obrazovanja i tehnologija 2014).

Tijekom provedbe fakultativnog
predmeta Geoinformatika u Gimnaziji
Andrije Mohorovi¢i¢a u Rijeci i Priro-
doslovnoj skoli Vladimira Preloga u Za-
grebu udenici e rjeSavati osnovne
zadatke i operacije, prikazivati prostor-
na obiljeZja i promjene u njemu te ste¢i
kartografske i informaticke vjestine ¢&i-
me Ce postiéi bolju konkurentnost na
trziStu rada. Uenici ¢e upotrijebiti in-
formacije putem dostupnih podataka iz
web GIS preglednika, uredivati postojece
i kreirati nove prostorne podatke te iz-
radivati tematske karte.

Predvideni nastavni plan fakulta-
tivnog predmeta Geoinformatika
obuhvada u 3. razredu srednje Skole 35
nastavnih sati tijekom jedne Skolske
godine. Izvodenje nastave predvideno
je u blok satima kako bi ulenici svaku
vjezbu na racunalima stigli dovrsiti u
istome danu.
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»  Making a map of the stages of EU
expansion

*  European capitals

*  Traffic and relief in Croatia

= Changes in population density in
Croatia 1971-2001

= Using digital spatial databases

»  Making a detailed comprehensive
relief map

*  Editing of data geometry

= Project (Benakovié et al., 2016a).

Organising Classes and
Methodology

One of the goals of the Strategy of
Science, Education and Technology is
to expand and improve the applicati-
on of IT and communication techno-
logy in learning and education.
E-learning and education provide a
flexible approach to current multi-
media and interactive teaching mate-
rials and, once integrated into classes,
enables dynamic usage of Croatian
and international education material
repositories (Strategy of Science, Edu-
cation and Technology 2014).

The implementation of the Geoin-
formatics facultative course at the
Andrija Mohorovi¢i¢ Grammar School
in Rijeka and the Vladimir Prelog Sci-
ence High School in Zagreb is going to
feature pupils tackling basic tasks and
operations, presenting spatial attri-
butes and change and acquiring car-
tographic and IT skills which are going
to make them more competitive in the
job market. Pupils are going to use in-
formation from the data available
through GIS web browsers, edit exis-
ting and create new spatial databases
and make thematic maps.

The teaching plan of the Geoinfor-
matics facultative course encompasses
35 lessons during one school year in the
third year of secondary education. The
lessons are meant to be implemented in
so-called bloc lessons (2 consecutive
lessons) to make sure there is enough
time to complete all the planned prac-
tical work in the same day.

The Geoinformatics course is go-
ing to include computer-assisted le-
arning, direct and indirect graphic
methods, discussions, verbal presen-
tations, demonstrations, field lessons

and problem-based learning (Bena-
kovié et al, 2016a).

The types of work in the imple-
mentation of the Geoinformatics fa-
cultative course will be: individual and
frontal work, work in groups, project
based learning and field based learning.

During data gathering and pre-
paration, pupils are going to use field
work to closely research phenomena
and patterns in the local community
and present them using independen-
tly made maps. By relying on an in-
terdisciplinary approach and actua-
lisation of spatial data, pupils are
going to reach conclusions and sug-
gest certain interventions in space.
The achievement of established out-
comes is primarily related to mathe-
matics and IT school subjects, but also
to the humanities and social sciences
area of the curriculum. The main te-
aching material to be used in the co-
urse is  Geoinformatics, Pupil’s
Handbook. The handbook is conceived
as a detailed set of instructions guiding
pupils step by step, starting with basic
skills, which are gradually supple-
mented and connected. Finally, thro-
ugh dedicated work and advanced
usage of various GIS tools, pupils are
going to be ready to create and imple-
ment a project in the final phase of the
course. The project should be current
and have a problem-solving approach,
relevant to the local space and with
results which would be of use to the
local community and students them-
selves as much as possible.

Selected Examples from the
Implementation of Teaching Units

This paper contains examples of
practical exercises from the Pupil’s
Handbook (Benakovié¢ et al., 2016b).
The handbook is going to facilitate le-
arning basics of the ArcMap software
by closely following mapmaking steps.
Each teaching unit contains screen-
shots, which clearly demonstrate cer-
tain steps in mapmaking and help
navigating the software.

The implementation of the pro-
ject involves field work - it is going to
help pupils get acquainted with their
environment, develop their spatial

intelligence, their sense of common
belonging and awareness of cultural
identity as they connect with the
space they live in. This is also going to
enable them to view their surroun-
dings from a new perspective and
encourage their activity within the
local community. The best projects
are going to be presented to the local
community, depending on their qu-
ality and appeal of their topic.

Suggestions for project topics:

* Determining the fastest route
from home to school

= Gathering spatial and administra-
tive data on a selected unit of ca-
dastre and making a thematic map
with supplementary elements (ta-
bles, pictures, diagrams....)

= Distribution of food stores near the
school (classification by food type,
classification by student visits)

= Distribution of businesses associ-
ated with tourism near the school
(analysis of change through time)

*  Making a tourist map for youth

= Insearch of the Solar system

= Entering spatial data from Poke-
mon GO app into ArcMap (Bena-
kovi¢ et al., 2016a).

Evaluation of Pupil Achievement

Pupil evaluation is regulated by
the Education Law (NN 87/08, 86/09,
92/10, 105/10 90/11, 5/12, 16/12,
86/12,126/12,94/13 and 152/14) and
the official Policy on means, proce-
dures and elements of student evalu-
ation in primary and secondary
school (NN 112/10).

Pupils are going to make and
export their map as a file in personal
portfolios and the teacher is going to
view and grade all the maps at the
end of the school year. The project
idea, implementation of research,
map making and project presentation
are going to be graded. Traditional
oral and written examinations are
not compulsory, but teachers can use
them if they see a need to do so.

The elements of grading in Ge-
oinformatics include: 1) knowledge
acquisition, 2) geographic skills, 3)
cartographic literacy.

—1
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U nastavi Geoinformatike upotreb-
ljavat Ce se metoda ucenja s pomocu ra-
Cunala, izravna graficka metoda,
neizravna graficka metoda, metoda
razgovora, metoda usmenog izlaganja,
demonstracije te terenska i problemska
nastava (Benakovié i dr., 2016a).

Oblici rada u provedbi fakultativ-
nog predmeta Geoinformatika su: sa-
mostalni i frontalni rad, rad u skupini,
te projektna i terenska nastava.

U fazi prikupljanja i pripreme po-
dataka ucenici Ce terenskim radom
detaljnije istraZivati pojave i procese u
lokalnoj zajednici te ih prikazivati s
pomocu samostalno izradenih karata.
Oslanjajué¢i se na interdisciplinarni
pristup i aktualizacijom prostornih
podataka, ucenici ¢e donositi zakljuc-
ke i predlagati odredene intervencije u
prostoru. U realizaciji postavljenih is-
hoda prvenstveno je izraZena korela-
cija s nastavnim predmetima Infor-
matikom i Matematikom, ali i drus-
tveno-humanistickim podrudjem ku-
rikuluma. Glavno nastavno sredstvo
koje ¢e se koristiti u nastavi jest pri-
ruénik Geoinformatika, priru¢nik za
uCenike. Priru¢nik je koncipiran kao
detaljan skup uputa koji vodi u¢enike
korak po korak od osnovnih vjestina
koje se postupno nadopunjavaju i po-
vezuju. U kona¢nici, kroz predan rad i
napredak u upotrebi razli¢itih GIS ala-
ta, ulenici ée biti spremi da u finalnom
dijelu provedbe nastave osmisle i pro-
vedu u djelo Projekt. Projekt bi trebao
biti aktualan i problemski postavljen
po pitanju teme, blizak po pitanju
prostora te po pitanju rezultata $to je
viSe mogule koristan lokalnoj zajed-
nici i samim ucenicima.

Izdvojeni primjeri iz provedbe
nastavnih jedinica

U ovom su radu izdvojeni primjeri
vjezbi iz Priru¢nika za uenike (Bena-
kovié i dr., 2016b). S pomocu prirucni-
ka uéenici ée modi lakSe i brze nauciti
osnove ArcMapa detaljno prateéi ko-
rake za izradu karata. U svakoj nas-
tavnoj jedinici nalaze se ispisi sadrZaja
ekrana (print screen) kojima su zorno
prikazani odredeni koraci za izradu
karte i lakSe snalaZenje u radu u tom
programu.

L

Provodenjem projekta koji uklju-
Cuje terenski rad ucenici bolje upoz-
naju svoju okolinu, razvijaju prostornu
inteligenciju, osjeaj zajedniStva te
svijest o kulturnom identitetu pove-
zujudi se s prostorom u kojem Zive. Na
taj nacin sagledavaju svoje okruZenje
iz nove perspektive, a potice se i nji-
hova aktivnost u lokalnoj zajednici.
Najbolji projekt/projekte predstavit
¢emo lokalnoj zajednici ovisno o kva-
liteti rada i atraktivnosti teme.

Prijedlozi tema za projekt:

= Testiranje najbrzeg puta od kuce
do 8kole

= Prikupljanje prostornih i admi-
nistrativnih podataka o odabranoj
katastarskoj Cestici te izrada te-
matske karte s dopunskim ele-
mentima  (tablice, fotografije,
dijagrami,...)

= Rasprostranjenost prodavaonica
hrane u blizini $kole (klasifikacija
po vrsti hrane, klasifikacija po
ulestalosti posjeta u¢enika)

= Rasprostranjenost turistickih su-
bjekata u blizini $kole (analiza
promjene kroz vrijeme)

= Izrada turisticke karte za mlade

= U potrazi za SunCevim sustavom

= UnoSenje prostornih podataka iz
aplikacije Pokemon GO u ArcMap
(Benakoviéidr., 2016a).

Vrednovanje ucenickih postignu¢a

Provjera i vrednovanje ucenika
propisani su Zakonom o odgoju i obra-
zovanju u osnovnoj i srednjoj Skoli (NN
87/08,86/09, 92/10,105/10 90/11, 5/12,
16/12, 86/12, 126/12, 94/13 i 152/14) i
Pravilnikom o nacinima, postupcima i
elementima vrednovanja ucenika u os-
novnoj i srednjoj Skoli (NN 112/10).

UCenici Ce kroz godinu izradivati i
spremati kartu kao sliku u njihovu
osobnu mapu (portfolio) te ée po za-
vrietku nastavne godine nastavnik
pregledati i ocijeniti sve karte. Ocje-
njivat ée se projektna ideja, provedba
istraZivanja, izrada karata i prezenta-
cija projekta. Tradicionalna pisana i
usmena provjera znanja nije obvezna
izvedbenim planom, ali je njihova
provedba moguca ukoliko nastavnik
naknadno uvidi potrebu za njima.

OBRAZOVANJE

Elementi ocjenjivanja u Geoinforma-
tici su: 1) usvojenost znanja, 2) geografske
vjestine, 3) kartografska pismenost.

Usvojenost znanja provjerava se
formativno usmenim razgovorom iz-
medu nastavnika i uéenika, kroz su-
djelovanje ucenika u nastavi i
postavljanjem pitanja. Geografske
vjestine provjeravaju se provedbom
projektnog zadatka, a kartografska
pismenost pregledavanjem karata iz-
radenih na racunalu i pohranjenih u
osobnu mapu (portfolio). Veéa vaz-
nost pridaje se razvoju geografskih
vjestina i kartografske pismenosti s
obzirom na to da je rije¢ o predmetu
Geoinformatika kojemu je glavni cilj
razvoj uenickih geografskih i digital-
nih vjestina. Oblici praéenja i vredno-
vanja su izrada karata, projekt,
suradnja u nastavi i dr.

Zakljucak

Projekt Znanost+ u sklopu kojega
je nastao fakultativni nastavni pred-
met Geoinformatika osmiSljen je kao
dopuna srednjoskolskih planova i
programa u gimnazijama. Gimnazijski
programi jo§ uvijek nisu u skladu s po-
trebama danasnjeg visokog obrazo-
vanja i trziSta rada te se od ucenika
veéinom zahtijeva samo reprodukcija
naucenog gradiva bez zahtjeva za pri-
mjenom znanja i vjeStina. Nastavni
programi nisu osmisljeni prema isho-
dima ucenja te djelomi¢no nisu niti u
skladu s drZzavnom maturom koja po-
drazumijeva vrednovanje ucenickih
postignuéa na temelju nacionalnog
kurikuluma i precizno definiranih is-
hoda ucenja po nastavnim predmeti-
ma. Ulenicima u srednjoskolskoj
svakodnevici nedovoljno su ponudeni
istrazivacki sadrZaji, bilo zbog nedo-
voljno educiranih nastavnika za kre-
iranje prakti¢nih kurikuluma i njihovu
provedbu, bilo zbog neopremljenosti
Skola za izvodenje prakti¢ne nastave.

Kao odgovor na opisanu situaciju
tijekom provedbe projekta Znanost+
medu petnaest novih fakultativnih
nastavnih predmeta uvrstena je i Ge-
oinformatika. Fakultativni nastavni
predmet Geoinformatika u Prirodos-
lovnoj $koli Vladimira Preloga iz Za-
greba i Gimnaziji Andrije Mohorovici¢a
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EDUCATION

Knowledge acquisition is tested in
a formative conversation between
pupils and teachers and pupils’ parti-
cipation in class. Geographic skills are
tested using implementation of pro-
ject assignment, and cartographic li-
teracy is tested by examining maps
made by pupils saved in their portfo-
lio. The development of geographic
skills and cartographic literacy are
given more importance as the main
goal of the Geoinformatics course is
to develop pupils’ geographic and di-
gital skills. Pupils’ achievement and
evaluation are tracked by mapma-
king, project, class participation and
cooperation, etc...

Conclusion

The facultative Geoinformatics
course was developed as a part of the
Znanost+ project, which aims to sup-
plement secondary school plans and
curricula in grammar schools. Gram-
mar school curricula are still not in
line with the needs of contemporary
higher education and job markets.
Pupils are mostly required to repro-
duce facts without any demand for
applying knowledge and skills. Those
curricula are not developed accor-
ding to learning outcomes and are
partly not even in line with the state
matura (final examination), which
evaluates student achievement based
on the national curriculum and pre-
cisely defined learning outcomes for

each subject. The everyday secon-
dary school setting offers an insuffi-
cient amount of research content,
partly due to teachers, who are not
educated to create and implement
practical curricula, and partly due to
lack of school resources to implement
practical teaching and learning.

The Znanost+ project provides a
solution to this issue, with Geoinfor-
matics as one of the fifteen new facul-
tative courses. The facultative course
of Geoinformatics in the Vladimir Pre-
log Science High School in Zagreb and
the Andrija Mohorovi¢i¢ Grammar Sc-
hool in Rijeka are going to be introdu-
ced in the school year 2017/18. The
course is designed according to lear-
ning outcomes and project-research
approach to teaching, which are going
to directly contribute to the applicabi-
lity and quality of grammar school
curricula, applying an interdiscipli-
nary approach to  geographic
knowledge and IT skills. Implementa-
tion of the Geoinformatics course is
going to facilitate the development of
cartographic skills, digital competen-
ces, spatial intelligence and application
of geographic skills in class. Creativity
and motivation in individual and gro-
up work is fostered through imple-
mentation of practical, classroom and
field classes and the freedom to choose
one’s own project topic.

The Geoinformatics course inclu-
des special teacher and pupil handbo-
oks, which, for the first time in Croatian

secondary school practice, introduce a
step-by-step scenario guiding pupils
from an introduction to ArcMap to in-
dividual implementation of a project
and spatial analysis. The handbooks
were made by geography teachers who
used knowledge, skills and experience
gained during their careers and supple-
mented them for the Znanost+ project
with GIS software skills. Continuous le-
arning is going to be needed to imple-
ment and evaluate the curriculum,
which is going to open a space to com-
municate with colleagues and enco-
urage innovation. Questions occurred
before the implementation started, in-
cluding Why use ArcMap, which is
commercial software, and how much
does it cost? or Is 35 school hours eno-
ugh to do anything?. Answers to such
questions must be given through prac-
tical examples and experiences, with
fair evaluation for the good of the bro-
ader community. There has been a visi-
ble step forward regarding the interest
in the potential of GIS software in the
school system in Croatia. Technical
preconditions enabling a growing
number of colleagues to participate in
similar projects are being met by an in-
creasing number of schools. One can say
that new horizons are opening in the
application of geography and its affir-
mation as a STEM subject, which con-
tributes to needs of today’s secondary
school pupils, who are soon going to be
university students and experts in their
fields not long after that.

Sanja Benakovi¢

Hrvoje Grofelnik
Tomislav Golubi¢
Renata Grbac Zikovi¢ B
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iz Rijeke uvodi se od Skolske godine
2017/18. Predmet je oblikovan na os-
novi ishoda ucenja i projektno-istra-
Zivackoj nastavi kroz koju ée se
izravno pridonijeti poveéanju aplika-
tivnosti i kvalitete gimnazijskih pro-
grama kroz interdisciplinarni pristup
geografskim znanjima i informatickim
vjeStinama. Izvodenjem nastave Ge-
oinformatike omogucuje se dodatni
razvoj kartografskih vjestina, digital-
nih kompetencija, prostorne inteli-
gencije te potice primjena geografskih
vjeStina u nastavi. U okviru provedbe
prakti¢ne i kabinetske nastave Geoin-
formatike, slobodnim izborom pro-
jektne teme, kod ulenika se potice
kreativnost i motivacija pri samostal-
nom i skupnom istrazivackom i te-
renskom radu.
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