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1. Kako/zašto sam počela s otvorenom znanosti

2. Otvorena znanost

3. Korištenje otvorenih podataka

4. FAIR podatci

5. Kompjuterski programi & kodovi

6. Zašto bi nas trebalo biti briga?

7. Kako se uključiti?

TEME:



1) KAKO/ZAŠTO SAM POČELA S OTVORENOM

ZNANOSTI



Meta-analysis: Kombinira rezultate svih studija o određenom
istraživačkom pitanju kako bi se procijenila veličina i smjer efekta

Systematic review: Proces kojim se indentificira sve studije koje
su rađene na određenoj temi



Don’t know 
where my data is

1. Vrijednosti se ne podudaraju
2. Nedostaju informacije
3. Nejasne metode
.........................

PROVJERI PODATKE

#scidata2015





ŠTO MI JE POMOGLO NA POČETKU

• Konferencije, seminari…. vezani za otvorenu znanost

• Twitter

• Puno čitanja 



PODATCI ‘NESTAJU ’ + OSTALI PROBLEMI

Vines et al. 2014, Curr Biol



2) ŠTO JE OTVORENA ZNANOST
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http://roarmap.eprints.org/

http://roarmap.eprints.org/


Ekolozi skupljaju informacije I daju rješenja
koja su:

- specifična za određeni problem, mjesto, period
-prediktivno, preskriptivno i skalabilno

Otvorena znanost Nove tehnologije za
prikupljanje podataka

Integrativni pristupi



PUT NIJE LAK

The Internet's Own Boy: The Story of Aaron Swartz (2014)



3) KORIŠTENJE OTVORENIH PODATAKA





OMOGUĆAVANJE KORIŠTENJA OTVORENIH
PODATAKA U EKOLOGIJI

Culina et al. 2018a, Nature Eco Evo

Miriam Baglioni Saskia
Woutersen-Windhouwer

Marcel Visser Tom Crowhter

Paolo Manghi



Podatci su obično u:

- Repozitoriju
- Data journal
- Supplement
- Osobne web stranice



AggregatorsData journal

Data repository

Data repository

Supplementary 
material Data repository

Data repository

Data journal

Data repository

pedigreeSoil
carbon

eutrophication
grazing



What data I need?

Are there community specific 
primary data sources? 

 Yes: Search the data within the community specific data sources

 No: Use data discovery sources to search for data across many 
primary data sources https://ckan-ecoevo.d4science.org/

Am I allowed do use data (legal considerations)?

1) Copyright and database rights attached
• CC-BY licence = share and adapt the data, attribution (e.g. 

citation) required. 
• CC0  = data in the public domain (no requirements 

attached)
• no permission has been granted = ask permission of reuse 

from the data owner
2) Research data protected by terms of use = comply with these 

Identify using ROAR (ROAR http://roar.eprints.org/cgi/search/advanced) or
Re3Data.org http://www.re3data.org/

Credit the authors
• many datasets have DOI and 

are accompanied with the 
information on how to cite 
them

Avoid misinterpretation and 
biases: 

• contact the authors, think about 
potential spatial, temporal, taxonomic 
etc biases

I have obtained the datasets

https://ckan-ecoevo.d4science.org/
http://roar.eprints.org/cgi/search/advanced
http://www.re3data.org/


Stopa genetske promjene ovisi o 
heritabilnosti i selekciji

Environmental coupling of heritability & selection

Ramakers et al. 2018, Nature Eco EvoOkoliš

A CASE STUDY





JESU LI PODATCI ISKORISTIVI?



Do you want more 
data?

You were not even 
born when I started 
to collect the data



Kako su zajednica metanotrofa strukturirane okolisem ?

Methane oxidation

CH4 Sources
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4) FAIR PODATCI



ID Age FRL Sex

A 1 30.2 F

B 4 35.7 M

C 6 40.5 F

D 4 40.0 F

E 7 39.8 M

F 9 41.6 F

E 3 39.2 M

Site: Uviraljka cave
Species: Plecotus auritus
Date: 23/06/2020
Capture method: Nett
Etc

ID = Unique identification number of 
the animal
Age = age at capture, in years
FRL = forearm length, in mm
Sex = sex of the animal, determined 
by…. 

META-DATA



FAIR poboljšava sposobnost strojeva da 
pronađu, pristupe i koriste podatke

= MACHINE ACTIONABLE



FAIR DATA PRIMJER

SPI-Birds Network & Database 
@spibirds





PROBLEMI

Različite strategije upravljanja podacima

Kako su variable 
nazvane?

Kako su
podatci
spremljni?

Kontrola kvalitete?
Kombinacija podataka je vrlo

teska/spora/nemoguca



CONSIDERATIONS

I want my data to 
be used, and use 
others data, but 

under my control

I don’t want my 
long-collected data 

to be OPEN

I see the benefits of 
a common data 

format but do not 
have capacity to 
change my data 

format



Workflow



IDE NAM SUPER

>120 members

>110 datasets

28 species

~2.0 mill individuals





5) PROGRAMI/KODOVI



Jednostavni

Touchon & McCoy 2016
https://doi.org/10.1002/ecs2.1394

Kompleksniji

Danas skoro svaki rad ima nekakav
kod u pozadini

https://esajournals.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Touchon,+Justin+C
https://esajournals.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=McCoy,+Michael+W
https://doi.org/10.1002/ecs2.1394


1) Da razumijemo analizu

2) Evaluiramo rezultate

3) Iskoristima ga

4) Povecava povjerenje u znanost: 
 reproducibility & replicability 

Kod pomaže:



REPRODUCIBILNOST U EKOLOGIJI & 
EVOLUCIJI

Alfredo Sánchez-Tójar

Simon Evans

Culina et al. 2020, PLOS Biol

Ilona van den Berg



• ‘One single solitary line of code, a “1 –“ that does not belong, and 
you have a positive result where it should be a negative result. ‘

• ‘why don’t we review R code (or other custom software) as part of 
the peer-review process?’

http://ecoevoevoeco.blogspot.com/2016/12/wrong-lot.html



Mariner 1

Arthur C. Clarke who opined that Mariner 1 was :

"wrecked by the most expensive hyphen in history," 



6) ZAŠTO BI NAS TREBALO BITI BRIGA?



RAVNOPRAVNOST, RASTA ZNANJA

• https://youtu.be/9vz06QO3UkQ?t=6032

https://youtu.be/9vz06QO3UkQ?t=6032




Bagley & Elis 2012, Nature

Findings confirmed in only 6 (11%) cases

Replication largely failed 
97% of original studies had significant results (P<.05);

36% percent of replications had significant results; 

OSC, 2015, Nature



Bagley & Elis 2012, Nature

OSC, 2015, Nature



MRKVA I BATINA





https://www.cos.io/initiatives/top-guidelines







Astell, 2017, Scientific Data





ALI, VIŠE NIJE IZBORAN

56

Otvoreni pristup je budućnost
& timski sport



7) KAKO SE UKLJUČITI/’OKORISTITI’?



Potražite literaturu o temama relevantnim za vaše
istraživanje
Postoje mnoge studije o temama kao što su:

•Otvoreni podatci

•Pre-registracija

•Statističke pogreške

•Pseudoreplikacija

•……….

Upotrijebite podatke iz ovih studija da poboljšate svoje istraživanje i objasnite drugima zašto

je važno usvojiti bolje prakse



Potražite i pridružite se postojećim grupama ili
pokrenite svoju



MATERIJALI

• https://www.cos.io/events

• https://www.fosteropenscience.eu/events

• https://www.openaire.eu/support

• https://aimos.community/

• https://www.sortee.org/

• Oxford/ Berlin summer school

https://www.cos.io/events
https://www.fosteropenscience.eu/events
https://www.openaire.eu/support
https://aimos.community/
https://www.sortee.org/


ŠTO ZNANSTVENICIMA TREBA

• razumjeti zašto je 
otvorenost korisna i bitna

• jednostavna i dostatna
rješenja

• pomoć u implementaciji
• mogućnost ucenja
• prepoznavanje otvorenih

praksi



• Kontaktirajte mene ili kolege iz CZI



HVALA

Kolaboratori & studenti:
M. Purgar
T. Klanjscek
A. Sanchez-Tojar
S. Evans
M. E .Visser
S. Nakagawa
J. Ramarkes
A. Veraart
A. AldasVerga
I.Van den Berg
T. Crowhter

M. Baglioni
P. Manghi
S. Woutersen-Windhouwer
T. Parker
A.Bezine
S.Vriend
L. Bailey
SPI-Birds Network
SORTEE
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