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HvaR&D -

Implementation of GIS and IC Technologies in
Curricula of Facultative Courses and their Application
in Sustainable Development of the Island of Hvar

1 Introduction

The HvaR&D project was initiated
by the Hvar High School, driven by
aspiration to modernize its gymnasi-
um curriculum with particular re-
gard to STEM and ICT fields, with the
purpose of better preparing pupils for
successful further education and/or
labour market.

The project’s title bears a sym-
bolic meaning (Hvar, Research & De-
velopment) to emphasize the neces-
sity of introducing modern techno-
logy to island communities, which
have traditionally been involved in
agriculture, fishing and tourism. It is
also necessary to identify the role of
modern technology in island devel-
opment based on principles of sus-
tainability.

Although the project mainly fo-
cuses on modernizing high school
education in respect to the gymnasi-
um programme of the Hvar High
School, it also includes local stake-
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holders and considers their needs,
while providing modern education to
youth creates human capacities for
sustainable development of the is-
land.

This initiative, coming from a rel-
atively small and somewhat isolated
local community, could easily be-
come a role model for modernizing
other smaller communities facing
similar problems in their develop-
ment. It could also mark the begin-
ning of certain new activities or
industries such as science tourism, as
well as the beginning of valuable sci-
entific research and research centres
on islands in general.

2 Project Application

2.1 Motivation for submitting the
project and documentation

The Hvar High School initiated
the project aiming to modernize the
gymnasium curriculum in order for
high school education to meet the
requirements of contemporary la-
bour market and keep up with the
rapid development of modern tech-
nology. Even though pupils of the
Hvar High school have been showing
great interest in the dynamic STEM
and ICT field, science facultative
classes had not been available prior to
the project.

At the very beginning of writing
the application, we came across some
interesting information which the
gymnasium programme pupils of the
Hvar High school mostly chose sci-
ences coursers for their state gradu-
ation final exams in the last five years
(on average 70% of gymnasium pro-
gramme pupils of the Hvar High
school chose biology, physics,

chemistry, computer science and
geography), while 40% of pupils ap-
plied to university programmes of
natural sciences, engineering or
computer science in the last six years
(mostly Faculty of Science, Faculty of
Electrical Engineering and Comput-
ing in Zagreb and Faculty of Electrical
Engineering, Mechanical Engineering
and Naval Architecture in Split).

The above figures were encour-
aging because they showed that im-
plementation of this project would be
purposeful and further motivated
authors of the project.

In February 2015, Ministry of Sci-
ence and Education announced Call
for proposals named “Promotion of
Quality and Enhancement of Second-
ary School Level Education and
Training System” (no. HR 3.1.20). The
Call was designed for projects to be
financed from the European Social
Fund within the Operational Pro-
gramme Human Resources Develop-
ment. This marked the opportunity
for the Hvar High School to modern-
ize its gymnasium curriculum.

The overall objective of the Call
was to establish an educational and
training system which will allow ac-
quisition of knowledge, skills and
opinions required for successful liv-
ing and learning in a contemporary
society. Within such a framework, it
was required to establish a pro-
gramme, personnel and material
conditions in the Hvar High School
which would allow acquiring addi-
tional competences in the field of
mathematics, science and ICT (STEM
and ICT fields).

Authors of the project argued that
introducing modern technology into
classrooms was the best way to mod-
ernize the curriculum. Following a
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Uvodenje GIS-a i informacijsko-komunikacijskih
tehnologija u kurikulume fakultativne nastave i
njihova primjena u odrzivom razvoju otoka Hvara

1. Uvod

Projekt HvaR&D pokrenula je
Srednja $kola Hvar kao izraz Zelje za
modernizacijom kurikuluma gimna-
zijskog programa koji se provodi u toj
Skoli, poglavito u podrudjima STEM i
ICT, sa svrhom bolje pripreme ucenika
za uspjesnije daljnje Skolovanje i/ili za
trZite rada.

Projekt je simboliho nazvan
HvaR&D (Hvar, Research & Develop-
ment - Hvar, istraZivanje i razvoj) ka-
ko bi se naglasila potreba uklju¢ivanja
otockih sredina tradicionalno vezanih
za odredene djelatnosti (poljoprivre-
da, ribarstvo, turizam) u tokove mo-
dernih tehnologija i potreba prepo-
znavanja suvremene tehnologije u
razvoju otoka na odrZivim principima.

Tako je uzi fokus projekta moder-
nizacija srednjoskolskog obrazovanja,
odnosno  konkretno  gimnazijskog
programa Srednje $kole Hvar, on ima
Siru razvojnu komponentu jer uklju-
Cuje lokalne dionike i njihove potrebe,
a modernim obrazovanjem mladih
narastaja stvaraju se ljudski kapaciteti
za odrZivi razvoj otoka.

Ova inicijativa, koja dolazi iz rela-
tivno male i donekle izolirane lokalne
zajednice, lako moZe postati model
osuvremenjivanja sli¢nih manjih za-
jednica koje se susre¢u sa sli¢nim ra-
zvojnim problemima koje ima otok
Hvar, a jednako tako moZe postati
pretpostavka diferencijacije odrede-
nih djelatnosti poput znanstvenog tu-
rizma, ali i pocetak ozbiljnijih znan-
stvenih istraZivanja i istrazivackih
centara na otocima uopce.

2. Projektna prijava

2.1. Motivi za prijavu projekta i izrada
projektne prijave

Inicijativa za prijavu i provedbu
projekta kojim bi se modernizirala

L

nastava gimnazijskog programa i time
priblizila zahtjevima suvremenog tr-
ZiSta rada te i8la ukorak s modernom
tehnologijom koja se sve brze razvija,
potekla je od prijavitelja, tj. Srednje
skole Hvar. Unato¢ izraZenom intere-
su ulenika Srednje Skole Hvar za di-
namicna podruéja STEM i ICT, fakul-
tativna nastava iz prirodoslovnih
predmeta nije se do sada provodila.

Interesantan je podatak da su
ulenici gimnazijskog programa Sred-
nje Skole Hvar u posljednjih pet godi-
na na drZavnoj maturi najveéim
dijelom birali prirodoslovne predme-
te (u prosjeku je Cak 70% ulenika
gimnazijskog programa SS Hvar u
posljednjih pet godina na drzavnoj
maturi biralo biologiju, fiziku, kemiju,
informatiku ili geografiju), a u pos-
liednjih Sest godina u prosjeku 40%
uenika bira fakultete prirodnog,
tehnickog ili informatickog smjera
(prednjate  Prirodoslovno-matema-
tic¢ki fakultet, Fakultet elektrotehnike
i raunarstva i Fakultet strojarstva i
brodogradnje). Navedeni podatci koji
su prikupljeni pri samom pocetku iz-
rade projektne prijave, djelovali su
veoma ohrabrujuée i cijelom projektu
dali smisao, a autorima projektne pri-
jave dodatnu motivaciju.

Objavom Poziva za dostavu pro-
jektnih prijedloga pod nazivom ,,Pro-
mocija  kvalitete i unaprjedenje
sustava odgoja i obrazovanja na sred-
njoskolskoj razini“ (broj poziva HR
3.1.20) koji je u velja¢i 2015, objavilo
Ministarstvo znanosti, obrazovanja i
sporta za projekte koji ¢e biti financi-
rani iz Europskog socijalnog fonda u
sklopu Operativnog programa Razvoj
ljudskih potencijala, otvorena je mo-
guénost da Zelja za modernizacijom
nastave Srednje $kole Hvar postane
stvarnost.

Cilj Poziva bio je uspostaviti od-
gojno-obrazovni sustav koji omogu-
¢uje stjecanje znanja, vjestina i
stavova potrebnih za uspjeSan Zivot i
ucenje u suvremenom drustvu u ok-
viru Cega je bilo potrebno uspostaviti
programske, kadrovske i materijalne
uvjete koji ée omoguditi stjecanje do-
datnih kompetencija u podruéju ma-
tematike, prirodoslovlja i informacij-
sko-komunikacijskih tehnologija, dakle
u podrudjima STEM i ICT. Taj je Poziv
Srednja $kola Hvar prepoznala kao
priliku i odludila se na izradu Projekt-
ne prijave. Autori Prijave smatrali su
da je najbolji natin moderniziranja
nastave upravo uvodenje moderne
tehnologije u rad u nastavi. Na prijed-
log jednog od autora Prijave, mladoga
geografa Antonija Mori¢a Spania,
autorski se tim odlu¢io na uvodenje
GIS tehnologije u nastavu.

3. Uvodenje GIS-a u nastavu, odabir
projektnih partnera, svrha i cilj
Projekta

Pri pisanju projektne prijave,
autori (Filip Dul&ié, mag. oec., Antonio
Mori¢ Spanié, mag. geogr. i Tonci Lu-
Cié) susreli su se s problemom kako
pomiriti zastarjele nastavne progra-
me i modernu tehnologiju. Naime,
postoje¢i nastavni programi za gim-
nazije usvojeni su 1994. i od tada se
nisu mijenjali, a posebice su manjkavi
u podudjima STEM i ICT koji se po
svojoj prirodi i sukladno razvoju teh-
nologije i ubrzanom protoku infor-
macija svakodnevno mijenjaju i
nadopunjuju $to dovodi do ¢injenice
da ucenici srednjih $kola znanja iz tih
podrudja, naroito iz informatickih
tehnologija, stjeCu neformalnim i in-
formalnim putem, tj. stihijski, $to
znadi da njihovo znanje i podrudje
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proposal of young geographer Anto-
nio Morié¢ Spanié, they decided to in-
troduce GIS into classes.

3 Implementing GIS into Classes,
Project Partners Selection, the
Objective and the Purpose of the
Project

While making the project applic-
ation, the authors (Filip Dul¢i¢, mag,
oec., Antonio Mori¢ Spanié, mag.
geogr. and Tondi Lucic) faced the gap
between outdated curricula and
modern technology. The existing
gymnasium curricula were imple-
mented in 1994 and were particularly
deficient in STEM and ICT fields,
which are rapidly developing along
with technology. Therefore, high
school pupils acquire knowledge of
those fields, especially ICT, in non-
formal and informal ways, which are
unbridled, meaning their knowledge
and its application is not systematic
or well-directed towards desirable
aims. Additionally, learning numer-
ous facts by heart often excludes
forming critical views, systematisa-
tion and consistency in studying,

cognition of complexity. Instead, it
involves acquiring unrelated in-
formation, restricting pupils’ cre-
ativity, innovation, personal deve-
lopment, development of opinions
and attitudes and their preparedness
for further education at tertiary edu-
cation institutions or labour market.
Authors of the project application
concluded that the best way to fill
that gap (modern technology vs. out-
dated curricula) was to create en-
tirely new curricula based on GIS
technology.

A decision was made to create
three new curricula, one each for
geography, biology and physics:

a) Geoinformatics in Geography
(geography facultative course)
aims to introduce pupils to topics
such as: GIS, Global positioning
system (GPS), the role of Geoin-
formatics in development of nav-
igation systems, traffic engine-
ering and planning, ecological
modelling and analysis, city plan-
ning, telecommunication etc.
Practical classes include using GIS
to make thematic maps of Hvar to
represent demographic changes
of Hvar and island migrations,
mapping areas affected by fire,
terrain analysis, etc.

b) Botany of medical and aromatic
herbs (biology facultative course)
aims to introduce pupils to au-
thentic island plants and herbs
and their potential cultivation,
production and processing of
medical herbs and their thera-
peutic ingredients, cultivation
techniques and methods, etc.
During practical classes, pupils
map various botanical areas of the
island, create digital vegetation
maps and analyse vegetation
changes, identify botanical re-
sources of the island and suggest
how to optimally exploit them
based on principles of sustainab-
ility.

c) Solar Astronomy (physics fac-
ultative course) aims to introduce
pupils to topics related to Sun
such as: history of astronomy and
contemporary astronomy, com-
position and structure of Sun,

solar radiation, impact of Sun on

life on Earth, topics related to

light, lenses and telescopes, etc.

Practical classes include multiple

visits to Hvar Observatory (its po-

tential being insufficiently util-
ized), where pupils are introduced
to research and project taking
place at the Observatory and de-
velop scientific literacy in terms
of identifying scientific methods.

Using GIS technology, pupils are

able to create digital insolation

maps of various areas of the is-
land.

Within these courses, pupils are
able to acquire knowledge set by new
curricula, master contemporary and
omnipresent GIS technology and be-
come interested in resources of their
island, all via innovative methods of
learning and teaching which pupils
are hopefully going to find more in-
teresting instead of tiring.

All of this is expected to result in
increased pupil interest in resources
of their island. Assuming that imple-
mentation of these curricula might
determine professional path of some
pupils, it is possible that at least some
of them return to the island after they
complete their university education
and put their knowledge into service
of sustainable development of their
island.

The contextual framework de-
termined the purpose and aim of the
project that can be summarised as
follows: The aim of the HvaR&D pro-
ject is to modernize the gymnasium
curriculum of the Hvar High School
to better prepare pupils for further
education and/or labour market. Our
project partners included:

» Department of Geography of the
Faculty of Science, University of
Zagreb had the main task of edu-
cating Hvar High School teachers
to use GIS technology and imple-
ment it in teaching. This task was
done by Assoc. Prof. Aleksandar
Toski¢, PhD and his teaching as-
sistant Ivan Sulc, PhD as members
of the project team and the work-
group for curriculum develop-
ment. Assist. Prof. RuZica Vuk,
PhD in methodology of teaching
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primjene nije sustavno ni usmjereno.

Ta Cinjenica zajedno s repetitivnim

nacinom usvajanja Cinjenica koje Ces-

to iskljucuje formiranje kritickih sta-
vova, sustavnost u ucenju, spoznava-
nje cjeline umjesto usvajanja nepove-

zanih informacija, kreativnost i

inovativnost, ograni¢ava osobni ra-

zvoj ulenika, razvoj misljenja i stavo-
va i pripremu za nastavak obrazova-
nja na visokoskolskim ustanovama
odnosno za trziste rada. Autori su za-
kljucili da je najbolji na¢in za prevla-
davanje postojeeg nesklada (moder-
na tehnologija vs. zastarjeli kurikulu-

mi) izrada potpuno novih kurikuluma

Cija Ce se provedba temeljiti na GIS

tehnologiji.

U skladu s tim dogovoreno je da ¢e
se u okviru Projekta izraditi tri nova
kurikuluma i to iz podrudja geografije,
biologije i fizike:

a) Geoinformatika u geografiji (po-
drudje geografija) kroz koji ée se
ucenici upoznati s temama kao $to
su: GIS, Globalni pozicijski sustavi
(GPS), uloga geoinformatike u ra-
zvoju navigacijskih sustava, pro-
metnom planiranju i inZenjers-
tvu, ekoloskom modeliranju i
analizi, urbanom planiranju, tele-
komunikacijama i sl. Kroz prak-
ticni dio nastave uCenici ¢e uz
upotrebu GIS-a izradivati temat-
ske digitalne karte vezane uz otok
Hvar, primjerice: demografske
promjena otoka Hvara i otolne
migracije, kartiranje opoZarenih
podrudja, analiza reljefaisl.

b) Botanika ljekovitog i aromati¢nog
bilja (podrucje biologija) kroz koji
e se udenici upoznati s autohto-
nim oto¢kim biljem i potencijalom
njihovog uzgoja i prerade, ljekovi-
tim biljkama i onim Sto te biljke &-
ni ljekovitima, na¢inom njithova
uzgoja i sl., dok ¢e kroz praktic¢an
rad kartirati razli¢ita botanicka
podrudja otoka, izradivati digitalne
karte vegetacijskog pokrova otoka
te pratiti dinamiku njegove pro-
mjene, prepoznati botanicke re-
surse otoka i dati prijedloge za
njihovo optimalno iskoriStavanje
na odrzivim principima.

c) Solarna astronomija (podrudje
fizika) kroz koji ¢ée se ulenici

L

upoznati s nastavnim sadrZajima
iz podrudja fizike vezanima uz
Sunce kao S$to su: povijest i sadas-
njost astronomije, sastav i struk-
tura Sunca, zraCenja sa Sunca,
utjecaj Sunca na Zivot na Zemlji,
zatim s temama vezanim uz svje-
tlost, lece i teleskope i sl., dok bi se
u sklopu prakti¢nog dijela orga-
nizirali viSekratni posjeti zvjez-
darnici na Hvaru (Ciji je potencijal
u smislu edukacije nedovoljno is-
koristen) gdje bi se uenici upoz-
nali s radom zvjezdarnice te
istrazivanjima i projektima koji se
tamo odvijaju i na taj nacin razvili
znanstvenu pismenost u smislu
prepoznavanja znanstvenih me-
toda, a putem koriStenja GIS-a
ulenici bi izradivali karte insola-
cije pojedinih podrudja otoka.

Na taj bi nacin uenici trebali
usvojiti nastavno gradivo, ovladati
suvremenom i danas veé sveprisut-
nom tehnologijom kao $to je GIS te se
zainteresirati za resurse vlastitog
otoka i to kroz inovativan nacin uce-
nja, ali i pou¢avanja koji ¢e ucenicima
biti zanimljiv, a ne zamoran. Krajnji
ocekivani rezultat svega navedenoga
je interes ucenika za resurse vlastitog
otoka, pa uz pretpostavku da mozda
upravo provedba ovakvih kurikuluma
odredi profesionalni put odredenog
broja ucenika, ostavlja mogucnost da
se neki od tih ucenika nakon studija
vrate na Hvar i svoje steCeno znanje
stave u funkciju razvoja vlastitog oto-
ka na odrZivim principima.

Postavljanjem sadrZajnog okvira
konkretno su definirani svrha i cilj
Projekta koji su do tada bili samo na
razini ideje i koje moZemo saZeti u
sljedece:

Cilj projekta HvaR&D je moderni-
zacija  gimnazijskog  kurikuluma
Srednje Skole Hvar sa svrhom bolje
pripreme ulenika za daljnje Skolova-
nje i/ili trZiste rada. Pri tome se odabir
projektnih partnera nametnuo kao
logi¢an:
= Prirodoslovno-matematicki  fa-

kultet SveudiliSta u Zagrebu (Ge-

ografski odsjek) s osnovnom
zadatom educiranja nastavnika

SS Hvar o GIS tehnologiji i njiho-

vog osposobljavanja za rad i po-

OBRAZOVANJE

Curricula development workshops
Radionica za izradu kurikuluma
fakultativnih predmeta

ucavanje u GIS-u. Taj su zadatak
na sebe preuzeli izv. prof. dr. sc.
Aleksandar Toski¢ i asistent dr. sc.
Ivan Sulc kao ¢lanovi projektnog
tima i radne skupine za izradu
novih kurikuluma. Osim toga,
metodicarka doc. dr. sc. RuZica
Vuk, takoder ¢lanica projektnog
tima i radne skupine, preuzela je
ulogu edukacije nastavnika o
procesima i metodologiji izrade
modernog kurikuluma na princi-
pima (tada jos aktualne) Cjelovite
kurikularne reforme, kao i meto-
dolosko vodenje kasnije izrade
kurikuluma.

= Institut za jadranske kulture i
melioraciju kr$a u Splitu odabran
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geography was also a member of
the project team and the work-
group assumed the task of edu-
cating teachers in creating
modern curricula based on prin-
ciples of the Comprehensive Cur-
ricular Reform.

= Institute for Adriatic Crops and
Karst Reclamation was selected as
a partner due to its substantial
experience and numerous pro-
jects in the field of cultivation and
processing of Adriatic herbs. In-
stitute employees Tonka NinCe-
vi¢, mag. eng. of agro-ecology and
Marija Jug Dujakovié, PhD were
members of the curriculum de-
velopment — workgroup  who
provided their knowledge and
experience in defining the con-
tent of the new biology cur-
riculum.

*  Town of Hvar was chosen as a
partner to provide administrative
and logistic support

External associates, Ana Bedalov,
MSc in methodology of teaching
physics provided assistance in meth-
odological definition of new cur-
ricula, while Bojan Vr$nak, PhD in
astrophysics (Faculty of Geodesy of
the University of Zagreb), head of the
Hvar Observatory provided assist-
ance and materials for defining the
curriculum for Solar Astronomy.

4 Project Implementation - From
Idea to Result

4.1 Study trip

The first activity within the pro-
ject was a study trip to Poland, which
took place at the end of January 2016.
Six teachers from the Hvar High
School, together with the project
manager, representative from the
Town of Hvar (City Planning Office),
representative from Split-Dalmatia
County (Spatial Planning Office) and a
member of Department of Geography
of the Faculty of Science, University
of Zagreb (Ivan Sulc, PhD), visited
Liceum Ogdlnoksztatcace Przymierza
Rodzin im. Jana Pawta II, a high school
located in Warsaw, Poland which had
introduced GIS into classrooms 14
years ago. Geography teacher Ag-
nieszka Chrzastowska-Wachtel pre-
sented the way GIS is used in their
school, with pupils taking exams
without pen and paper (using GIS ap-
plication exclusively), pupil projects
(combination of geography and bio-
logy) of mapping various natural
phenomena (movement of sand
dunes, Vistula river flooding area,
etc.). Mrs, Wachtel presented the
process of implementing GIS into
classes, problems they faced and
solutions they found. The UN-
EP/GRID representative, a person
who cooperated with the school in
implementing GIS into classes, pre-
sented numerous projects of UN-
EP/GRID, including a valuable project
named Spatial Citizen. The project is
kind of a Web GIS platform open for
citizens to report problems and make
suggestions about spatial planning
and public space arrangement and
utilization, since they are much more
familiar with space surrounding
them than public authorities are.

4.2 Education about drafting the
curriculum and defining learning
outcomes for the gymnasium
programme

The second major project activity
was related to educating Hvar High
School teachers in competences of

creating curricula and defining
learning outcomes. These lectures
were delivered by Assist. Prof, RuZica
Vuk, PhD in methodology of teaching
geography from the Department of
Geography (Faculty of Science, Uni-
versity of Zagreb) and Ana Bedalov,
MSc in physics. During these work-
shops, 50 high school teachers be-
came familiar with the process of
making the curriculum (from know-
ing why it is important to learn par-
ticular subject to the development of
learning outcomes and evaluation)
and principles of the Croatian Com-
prehensive Curricular Reform and
the Croatian Qualifications Frame-
work.

4.3 Project conferences on GIS
technology and its significance
for local community
development

In order to ensure that curricula de-
veloped within the project meet re-
quirements of the local community
and demands of the local labour
market, two project conferences for
local stakeholders were held. The
main objective of both conferences
was to introduce the project and its
aims to local community, introduce
local stakeholders to possibilities of
GIS technology and determine the
significance of the project for local
community, as well as the role of the
local community in the project. At
the first conference on March 21, the
Project Manager presented the pur-
pose and objectives of the project,
geographer Antonio Mori¢ Spanié
presented broad applications of GIS,
while Hvar High School physics
teacher Danijel Beserminji presented
the possibility of using GIS in simu-
lating spread of forest fires, an issue
of great importance for islands.
During the first day of the second
conference (March 27 and 28), ex-
perienced GIS experts held detailed
presentations of GIS technology pos-
sibilities and potential. Antonio Mori¢
Spanié presented advantages of using
GIS in agriculture. Engineer Tomislav
BlaZevi¢, a member of the Croatian
Mountain Rescue Service, presented
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je kao partner zbog velikog iskus-
tva i brojnih projekata provede-
nih u podruéju uzgoja i prerade
mediteranskog bilja. Zaposlenice
Instituta Tonka Nincevi¢, mag,
ing. agroekologije i dr. sc. Marija
Jug Dujakovi¢ kao ¢lanice radne
skupine za izradu kurikuluma
svojim znanjem 1 iskustvom tre-
bale su pomodi u sadrZajnom defi-
niranju kurikuluma fakultativnog
predmeta iz biologije.

»  Grad Hvar odabran je kao partner
za pruZanje administrativne i lo-
gisticke potpore.

Odabir vanjskih suradnika tako-
der je bio logi¢an. Mr. sc. Ana Bedalov,
metodicarka fizike, takoder je trebala
pruziti pomo¢ u metodoloskom obli-
kovanju kurikuluma, a dr. sc. Bojan
Vr$nak (Geodetski fakultet Sveucilista
u Zagrebu), voditelj Opservatorija
Hvar (zvjezdarnica), pomo¢ i materi-
jale pri sadrzajnom oblikovanju kuri-
kuluma Solarna astronomija.

4. Provedba Projekta - od ideje do
rezultata

4.1, Studijsko putovanje

Prva vaznija provedena aktivnost
Projekta bila je studijsko putovanje u
Poljsku krajem sijecnja 2016. Sest nas-
tavnika SS Hvar zajedno s voditeljem
Projekta, predstavnicom Grada Hvara
iz Sluzbe za prostorno planiranje,
predstavnikom  Splitsko-dalmatinske
Zupanije iz Zavoda za prostorno plani-
ranje i predstavnikom PMF-a (dr. sc.
Ivanom Sulcom) posjetili su srednju
kolu Liceum Ogdlnoksztalcace Pr-
zymierza Rodzin im. Jana Pawla II u
Varsavi koja je GIS u nastavu uvela pri-
je 14 godina. Nastavnica geografije Ag-
nieszka Chrzastowska-Wachtel pred-
stavila je nadin rada u GIS-u u njihovoj
Skoli, rjeSavanje testova i provjere
znanja bez olovke i papira (iskljucivo u
GIS aplikaciji), ulenitke projekte
(kombinacija geografije i biologije)
kroz koje su ulenici kartirali razli¢ite
pojave (preseljenje pjes€anih dina, po-
drudja poplave rijeke Visle i sl.). Osim
toga nastavnica je prezentirala i proces
uvodenja GIS-a u nastavu te probleme

L

na koje su nailazili i rjeSenja tih pro-
blema. Predstavnica organizacije
UNEP/GRID, koja je suradivala sa ko-
lom prilikom uvodenja GIS-a u nasta-
vu, predstavila je mnoge projekte
svoje organizacije, medu kojima sva-
kako treba istaknuti projekt Spatial
Citizen, svojevrsnu Web GIS platfor-
mu, u kojoj gradani mogu aktivno
participirati putem prijavljivanja
problema i davanja prijedloga o ure-
denju i nacinu upotrebe odredenog
javnog prostora, buduéi da koncept
polazi od pretpostavke da gradani
bolje od javnih vlasti poznaju prostor
koji ih svakodnevno okruzuje.

4.2, Edukacija srednjoskolskih
nastavnika u izradi kurikuluma
i definiranja ishoda u¢enja

Sljededa aktivnost odnosila se na
edukaciju nastavnika SS Hvar u po-
gledu ja¢anja njihovih kompetencijau
procesima izrade kurikuluma i defi-
niranju ishoda udenja. S tom je svr-
hom 15. i 16. veljaCe u Jelsi i Hvaru
odrZano predavanje za nastavnike S$
Hvar. Predavanje su odrZale doc. dr sc.
RuZica Vuk, metodicarka geografije
(PMF) i mr. sc. Ana Bedalov, metodi-
Carka fizike. Tijekom predavanja 50
nastavnika upoznato je s koracima iz-
rade kurikuluma (od odgovora na pi-
tanje zaSto je vazno uciti odredeni
predmet do razrade ishoda ulenja i
vrednovanja) te principima Cjelovite
kurikularne reforme i Hrvatskog kva-
lifikacijskog okvira.

4.3. Konferencije o GIS-u i njegovom
znaenju za razvoj lokalne
zajednice

Kako kurikulumi koji ée se izraditi
u okviru Projekta ne bi bili sami sebi
svrha, ve¢ kako bi bili u skladu s po-
trebama lokalne zajednice i povezani
s potrebama lokalnog trzista rada,
odrZane su dvije projektne konferen-
cije za lokalne dionike. Cilj konferen-
cija bio je upoznati lokalnu zajednicu
sa svrhom 1i ciljevima Projekta, upoz-
nati th s moguénostima GIS tehnologi-
je 1 odrediti zna¢aj Projekta za lokalnu
zajednicu, ali i ulogu lokalne zajednice
u Projektu. Prva konferencija odrzana
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Curriculum for facultative course Botany
of Medical and Aromatic Herbs
Kurikulum za fakultativni predmet
Botanika ljekovitog i aromati¢nog bilja
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Teacher’s Manual and pupil’s handbook
for facultative course Botany of Medical
and Aromatic Herbs

Prirucnik za izvodenje nastave iz
fakultativnog predmeta Botanika
liekovitog i aromati¢nog bilja

je 21. oZujka u Hvaru i bila je informa-
tivnog karaktera. Na konferenciji je
voditelj Projekta prisutnima predsta-
vio svrhu i ciljeve Projekta, Antonio
Mori¢ Spani¢, mag. geogr., prezentirao
je GIS kao tehnologiju i njegovu $iroku
moguénost primjene, dok je nastavnik
fizike Srednje Skole Hvar Danijel Be-
serminji predstavio upotrebu GIS

KiG Br. 26, Vol. 15, 2016



EDUCATION

[ e E?, I —

Curriculum for facultative course
Geoinformatics in Geography
Kurikulum za fakultativni predmet
Geoinformatika u geografiji
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Teacher's Manual and pupil’s handbook
for facultative course Geoinformatics in
Geography

Prirucnik za izvodenje nastave iz
fakultativnog predmeta Geoinformatika u
geografiji

the use of GIS in search of missing
persons and emphasized substantial
time and resource savings provided
by use of GIS in service operations.
Dragan Divjak, MSc, author of nu-
merous Web GIS portals and a collab-
orator in many Web GIS based
projects, explained the very import-
ant role of GIS in local community
development.

The second day of the conference
was interactive and was held in the
form of a round table discussion. The
main objective was to gather feed-
back about from local stakeholders
from various community activities
and services of public, private and
civil sector about problems and con-
straints they face in everyday work.
Conference participants presented
their problems, comments, visions of
island development, indicated some
mistakes in certain concepts of de-
velopment, asked questions about
GIS technology and made suggestions
regarding the sustainable develop-
ment of island Hvar. This was a col-
lective effort of generating ideas of
how GIS technology could help local
stakeholders  overcome  certain
problems and constraints in order to
add value to their services and use
their resources more efficiently. In
addition, opinions and comments
gathered at the conference were
considered in the process of making
curricula to ensure coherence
between curricula and local com-
munity and local labour market de-
mands.

4.4 GIS workshops: Education of high
school teachers

GIS technology education for
Hvar High School teachers took place
at the Department of Geography of
the Faculty of Sciences, University of
Zagreb. Four teachers (geography,
biology, physics and informatics) at-
tended three full-day workshops de-
signed especially for them by Assoc.
Prof. Aleksandar Toski¢, PhD and
teaching assistant Ivan Sulc, PhD. The
purpose of the workshops was to
train teachers to use GIS in their
teaching. The three workshops were
held during April and May 2016.

4.5 Curricula development
workshop

Empowered with new knowledge
and insights, the whole project team
met for a two-day workshop that took
place in Hvar in July 2016. All mem-
bers of the project team and all

external associates attended the
workshop, which was conducted by
teaching specialists RuZica Vuk, PhD
and Ana Bedalov, MSc. During the
workshop, all curricula drafts made
by Hvar High School teachers were
shaped into final versions of three
new curricula named Geoinformatics
in Geography, Botany of Medical and
Aromatic Herbs and Solar Astro-
nomy, which marked the accom-
plishment of the main output of the
project.

4.6 QGIS Application Manual and
teaching materials

In addition to curricula, two types
of manuals were produced within the
project. The first one is the QGIS Ap-
plication Manual designed to help
teachers use GIS technology in their
teaching and help pupils master GIS
application (100 copies of manuals
were printed). Other teaching ma-
terials include three different hand-
books for conducting classes of each
individual new curriculum within the
project. These manuals/handbooks
represent a combination of teacher’s
manual and pupil’s handbook. Pupil’s
handbook addresses the content and
topics included in curriculum as a
studying support. A hundred copies
of each handbook were printed. All
materials and project outputs are also
available at www.hvard.eu

New IT equipment for the Hvar
High School was also procured within
the project. Funds granted within the
project were sufficient to purchase 15
new computers with monitors, a GPS
device for use in practical/field
classes and an external hard disk
drive based on cloud technology for
storing data. This equipment enabled
amodern and well equipped IT lab.

5 Conclusion

The Hvar High School was the
only island school granted EU funds
within this Call for proposals, making
it a pioneer of modernizing secondary
school curricula, contributing to con-
vergence of education to dynamic re-
quirements of contemporary labour
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tehnologije u simulaciji Sirenja Sum-
skih poZara, $to je tema vrlo bitna za
otoke.

Druga konferencija odrZana je 27. i
28. travnja takoder u Hvaru i, osim in-
formativnog, bila je i interaktivnog
karaktera. Naime, prvoga dana kon-
ferencije iskusni stru¢njaci za GIS de-
taljnije su prezentirali moguénosti GIS
tehnologije. A. M. Spanié predstavio je
mogucnosti koristenja GIS-a u poljo-
privredi, Tomislav BlaZevi¢, dipl. ing.,
Clan Hrvatske gorske sluzbe spasava-
nja, predstavio je na¢in koristenja GIS-
a prilikom potraga za nestalim osoba-
ma te naglasio znafajno smanjenje
vremena i ustedu resursa koje GIS do-
nosi radu HGSS-a, dok je mr. sc. Dra-
gan Divjak, autor veceg broja Web GIS
portala i sudionik projekata temelje-
nih na njima, prezentirao vaznu ulogu
GIS-a u razvoju lokalnih zajednica.

Drugi dan konferencije bio je inte-
raktivnog karaktera i organiziran u
obliku okruglog stola. Zelja je bila od
lokalnih dionika, pripadnika javnog,
privatnog i civilnog sektora iz najrazli-
Citijih djelatnosti, prikupiti informacije
o problemima i ograniCenjima s kojima
se susre¢u u svakodnevnom radu. Pri-
sutni su iznosili svoje probleme, ko-
mentare, vizije razvoja otoka, ukazivali
na pogreske u odredenim konceptima
razvoja, postavljali konkretna pitanja o
GIS tehnologiji te davali prijedloge
odredenih rjeSenja u pogledu odrZivog
razvoja otoka Hvara. Cilj okruglog stola
bio je pokusati zajednicki generirati
ideje kako bi GIS tehnologija mogla po-
modi lokalnim dionicima u rjeSavanju
odredenih problema i prevladavanju
ogranicenja kako bi oni mogli ostvariti
dodanu vrijednost i u¢inkovitije koris-
titi resurse. Osim toga, miSljenja i ko-
mentari prikupljeni od prisutnih na
konferenciji uzeti su u obzir kasnije
prilikom kreiranja kurikuluma, $to osi-
gurava povezanost kurikuluma i obra-
zovnog programa Srednje Skole Hvar s
potrebama lokalne zajednice i lokalnog
trzistarada.

4.4. Edukacija srednjoskolskih
nastavnika - radionice o GIS-u

Istodobno na Prirodoslovno-ma-
temati¢kom fakultetu u Zagrebu, na

L

Geografskom odsjeku, odvijala se
edukacija o GIS tehnologiji za nastav-
nike Srednje $kole Hvar. Cetvoro nas-
tavnika (geografija, biologija, fizika i
informatika) u tri su navrata prisus-
tvovali radionicama za osposobljava-
nje za rad i poucavanje u GIS-u koje su
posebno za njih pripremili izv. prof.
Aleksandar Toski¢ i asistent dr. sc.
Ivan Sulc. Edukacija se odvijala u tri
navrata puna dva dana u travnju i
svibnju.

4,5, Radionica za izradu kurikuluma
fakultativnih predmeta

Osnazeni novim znanjima i saz-
nanjima, u srpnju 2016. projektni tim
se sastao na dvodnevnoj radionici za
izradu kurikuluma na Hvaru. Radi-
onici su prisustvovali svi ¢lanovi pro-
jektnog tima i vanjski suradnici, a
vodile su je metodicarke doc. dr. sc.
Ruzica Vuk i mr. sc. Ana Bedalov. Ti-
jekom radionice sve dotadasnje radne
verzije kurikuluma koje su izradili
nastavnici S$ Hvar metodoloski su i
sadrZajno uobliene do konacne ver-
zije i time je glavni u¢inak ovoga Pro-
jekta, a to su tri nova kurikuluma
fakultativne nastave pod nazivom
Geoinformatika u geografiji, Botanika
liekovitog i aromati¢nog bilja i Solar-
na astronomija, ostvaren.

4.6, Izrada Priru¢nika za rad u QGIS
aplikaciji i priru¢nika za
izvodenje nastave

Osim kurikuluma, tijekom Pro-
jekta izradene su i dvije vrste priruc-
nika. Prvi od njihje ,,Priru¢nik zarad u
QGIS aplikaciji“ koji ¢e sluziti kao po-
mo¢ nastavnicima u prenosenju zna-
nja upotrebom GIS tehnologije, a
ucenicima u svladavanju rada u GIS-u
(priru¢nik je tiskan u 100 primjeraka).
Drugi tip priru¢nika sastoji se od tri
razli¢ita prirucnika, a to su prirucnici
za izvodenje nastave svakog pojedi-
nog predmeta koji su kombinacija
metodickog priruénika (dio za nas-
tavnike) i sadrZajnog priru¢nika (dio
koji sadrzajno obraduje teme i koji je
namijenjen ucenicima kao pomo¢ u
svladavanju gradiva). Ti su priru¢nici
takoder tiskani u nakladi od 100

OBRAZOVANJE
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Curriculum for facultative course Solar
Astronomy

Kurikulum za fakultativni predmet
Solarna astronomija
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Teacher’s Manual and pupil’s handbook
for facultative course Solar Astronomy
Prirucnik za izvodenje nastave iz
fakultativnog predmeta Solarna
astronomija

primjeraka za svaki od kurikuluma.
Svi su priruénici, kao i ostali materijali
i rezultati Projekta dostupni na
www.hvard.eu.

Ne smije se zanemariti niSta ma-
nje bitna nabava nove informaticke
opreme za Srednju Skolu Hvar. Naime,
u sklopu Projekta odobrenim sred-
stvima nabavljeno je 15 novih racu-
nala s monitorima, GPS uredaj za
potrebe provodenja terenske nastave
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market and inclusion of classroom
courses in recent trends of technolo-
gical development. Of special men-
tion is that the project was initiated
and implemented by the applicant,
Hvar High School.

The local community recognised
GIS technology as a developmental
leverage and the potential of using
modern technology for planning and
attaining sustainable development of
the island. This was evident during
two project conferences with active
participation of local stakeholders.
Most local stakeholders articulated
the desire for project follow-up in
terms of establishing an island GIS
centre for collecting and analysing
various data. This centre would sup-
port diverse activities like utility ser-
vices, fire prevention and protection,
spatial and city planning, tourism and
hotel industry, navigation, natural
and cultural heritage preservation,
agriculture, etc. The role of GIS in
planning development processes and
in suppression of negative and un-
wanted processes which might occur
on islands was also recognised. Such
response of local stakeholders shows
that we were on the right path from
the very idea to the completion of the
project. We expect that HvaR&D is
going to be a starting point for future
developmental projects
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Karst Reclamation

= City of Hvar (Hvar municipality)
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Filip Dulcié, Borna Fuerst-Bjelis l

—1

KiG No. 26, Vol. 15, 2016



i vanjski disk temeljen na cloud teh-
nologiji za potrebu pohrane prikup-
lienih podataka. Na taj je nain Sred-
nja Skola Hvar dobila moderno op-
remljen informaticki laboratorij.

5. Zakljucak

Srednja Skola Hvar, kao jedina
otocka $kola kojoj su odobrena sred-
stva EU-a u okviru ovog Poziva, pro-
vedbom Projekta svrstala se medu
pionire modernizacije srednjoskol-
skih kurikuluma, priblizavanja nasta-
ve dinami¢nim zahtjevima suvreme-
noga trziSta rada i uklju¢ivanje nasta-
ve u recentne tokove tehnoloskog
razvoja. Dodatnu vrijednost navede-
nome daje i ¢injenica da su i inicijativa
i provedba takve modernizacije po-
tekli od Srednje $kole Hvar.

Lokalna zajednica je tijekom ovog
projekta, $to je narocito doslo do izra-
Zaja njihovim sudjelovanjem, intere-
som i viSe nego aktivnim participi-
ranjem na dvije projektne konferen-
cije, prepoznala razvojne mogucnosti
GIS-a i potrebu upotrebe moderne
tehnologije u planiranju i ostvarenju
razvoja otoka temeljenog na moder-
nim principima. Tome u prilog idu Ze-
lie dijela lokalnih dionika za nastav-
kom Projekta u pogledu osnivanja
otockoga GIS centra za prikupljanje i
analizu najrazli¢itijih vrsta podataka
koji bi bio potpora radu lokalnih dioni-
komunalnih djelatnosti, protupoZarne
zastite, prostornog planiranja, turizma
i ugostiteljstva, nautike, o¢uvanja pri-
rodne i kulturne bastine, poljoprivrede
i sl,, dakle svega onoga ¢ime se otocki
stanovnici bave. Isto tako, prepoznata
je uloga GIS-a u planiranju razvojnih
procesa, ali i u suzbijanju negativnih
procesa koji se mogu pojaviti na otoci-
ma. Interes lokalnog stanovnistva po-
kazuje da smo od ideje do njezine
koncane finalizacije bili na pravom
putu. Nadamo se da Ce projekt HvaR&D
biti ishodi$na tocka za neke budude
razvojne projekte.
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