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FOREWORD

The number of the problems nature has which caused by us, get more and more
everyday. We, the scientists, are quite good at spotting and defining them, finding
solutions for each of them but this fact does not stop this number to go up. It is because,
no matter how hard we try to solve these problems, there is an essential point without
which the solutions always stay theoretical; human factor. Without the support and
participation of people, solutions cannot achieve their aimed goals completely. This is
why I chose to do this research; I do refuse to believe that people just do not care about
nature ’consciously’.

I would like to thank my advisor professor Prof. Dr. Hasan Niizhet DALFES for
bearing the labors of this study with me and his guidance, my family and friends for
their endless support and patience, especially my brother Ertung, Ulas, Elif, Arikan,
Hakan and Tugge, with whose help the questionnaire reached more people than I could
make on my own. I also want to thank my unoffical advisor Yeliz YILMAZ, for every
hard time she was there for me all the way long, Ahmet Tuncer DURAK for just
being awesome and Damla SAHIN-ALTUN for all her support. And of course, I thank
Oguzhan KANMAZ, my love, my better half, my best friend for making everything
seem possible and easy, from the high school desks we shared to this very point and
making life worth living ’always’.

January 2015 Tugce SENEL
Biologist
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ANALYSIS OF UNIVERSITY STUDENTS’ PERCEPTION OF
AND ATTITUDES TOWARDS BIODIVERSITY

SUMMARY

Loss of biodiversity is among the greatest environmental threats. Immediate, dense
and serious steps for conservation should be taken globally. Governmental support
and public volunteering are essential for steadily working conservation plans in both
national and global scales. Public support for environmental solutions is essential for
problem solving. Yet most people do not know what biodiversity is, how it is related
to them, what the threats are to biodiversity and eventually what to expect as impacts
of biodiversity loss. These facts lead to insensitivity about biodiversity loss and to
underestimate its consequences. When people do not know why to care, public support
for solutions remain inadequate to be successful. To raise awareness of biodiversity,
educating people plays a key role and to do that it is essential to know how to reach
them effectively and what they know and what they do not know. Turkey has an
enormous amount of biological diversity assets. Yet this tremendous richness brings
great responsibility to protect it. Massive urbanization, dams, mining, overfishing,
wildfires... etc. seriously threaten Turkey’s biodiversity richness. Although
governmental and non-governmental organizations conduct campaigns and try to raise
awareness of biodiversity loss and its effects, without public support and interest,
plans for conservation cannot work properly and a well-planned nature education and
informing people about what they should know of biodiversity are essential to achieve
this goal. In Turkey, nature education basically consists of biology courses which
students take until finishing high school and unfortunately for a number of reasons
these courses are often neglected by students. Because young population includes
future technology developers, decision makers and solution finders, it is extremely
important to educate them about environment and environmental issues. In the present
study, from different universities, 200 randomly selected students (100 male and
100 female students) were asked to participate in a questionnaire about biodiversity,
biodiversity loss and some basic biodiversity related subjects. Respondents filled
the questionnaire by themselves, then the answers were interpreted and categorized
by the researcher and the research advisor. To analyze the answers statistically, R
Language and R Studio were used. According to the results, when they were asked to
spontaneously name 10 living things, 57% of the students could give 10 names. There
was no sign of plant blindness, as students often included plants in their answers. To
classify all the living things, students used ‘Human-plants-animals’ system the most
(33%). When they were asked to define where humans are in their classification, 46%
of the students stated that humans are in a separate group from all living things. 50.5%
of the students failed to give a right comment about a very basic food chain. 63% of
the students said that they heard the term biodiversity and they know what it means.
Students showed ‘school’ as their first source of hearing about biodiversity and social
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networks as the way they learn news and events about biodiversity the most. When they
were asked to name three reason which cause the most biodiversity loss in Turkey, top
answers were ‘pollution’, ‘hunting’ and ‘climate change’. They ranked biodiversity
loss as a ‘very important’ problem for both global and local scales. They stated that,
minimum requirements for a species to be under conservation are to be dangerously
decreased in number on earth and have a unique unfillable role in ecological system.
When they were asked, why it is important to protect biodiversity 41% of the students
were unable to give an answer. Results indicate that a better planned nature education
is needed for young population and this education should start earlier. Families should
also take responsibility in nature education. Young population’s confusions about
environmental issues and terms should be cleared. Helping them to gain ability to
evaluate environmental problems from nature’s angle and a better understanding of
interactions between nature and humans are also important.
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UNIVERSITE OGRENCILERININ BIiYOCESITLILIK ALGISI
VE BIYOCESITLILIKLE ILGILI TUTUMLARININ ANALIiZi

OZET

‘Biyogesitlilik’ ya da ‘biyolojik cesitlilik’, canlilarin tiir ici ve tiirler aras1 ¢esitliligi
ve ekosistem ¢esitliligi olmak iizere ii¢ 6lcek kapsayan bir terimdir. Genellikle sadece
tiirler arasi cesitlilik anlaminda, aslinda ¢ok da yanlis olmayan bir anlamda kullanilsa
da, diger iki 6l¢ek anlama katilmadiginda, biyocesitlilik kaybinin gercek boyutlarim
gorebilmek ve anlayabilmek zorlasir.  Biyocesitlilik, kirlilik, iklim degisikligi,
kentlesme veya insanlarin kaynak ihtiyaci (Odun, elektrik, ... gibi) giderilmesine bagh
yasam alanm1 kayiplari, avlanma, orman yanginlari, bilingsiz tarim, ...gibi sebepler
yliziinden her giin daha c¢ok tehdit altinda kalmaktadir. Biyocesitlilik taniminin tiim
yonleriyle kavranmasinin onemi de bu tehditler géz Oniine alindiginda daha acik
hale gelir. Biyocesitlilik sadece tiirler aras1 boyutta ele alinirsa yalnizca av gibi
sebepler yiiziinden tehlike altina girdigi diisiiniilebilecekken, tiir i¢ci ve ekosistem
cesitliligi de hesaba katildiginda biyocesitliligin her tiirlii tehdide kars1 ne kadar
kirilgan oldugunun farkina varilir. Biyocesitlilik kaybinin 6niine ge¢ilmesinde en
onemli adim siiphesiz egitimdir, ¢linkil biyocesitliligi tehdit eden biitiin faktorler goz
Oniine alindiginda neredeyse hepsinin altinda insan bilingsizliginin ve duyarsizliginin
yattif1 acgikca goriilmektedir. Resmi kuruluslar ve sivil toplum orgiitlerinin doga
sorunlarinin ¢oziimiinde insanlarin destegini almak igin yiiriittiigli kampanyalarin,
hedef topluluk bahsi gecen sorunla ilgili bilgi sahibi olmadik¢a, hatta bunu bir
sorun olarak bile degerlendirmedikce basarili olma sanslar1 azdir. Ciinkii insanlar
bu konularda bilin¢ sahibi olmadiklarinda, onlar1 lokal veya global ¢oziimlere destek
vermek bir yana, kisisel boyutta Onlemler almaya (soz gelimi ¢Oplerini metal,
plastik ve kagit olarak ayirmaya) ikna etmek bile neredeyse imkansizdir. Tiirkiye
biyocesitlilik acisindan ¢ok zengin bir iilkedir. Hem Avrupa hem Asya kitasinda
yer almasi, farkli topografik ve toprak Ozellikleri bir arada bulundurmasi, farkli
bolgelerinde farkli iklimlerin etkili olmas1 Tiirkiye’ye biyocesitlilik acgisindan essiz
nitelikler kazandirir. Tiirkiye’de 3000’1 endemik olmak iizere 11000’in iizerinde bitki
tirii tanimlanmistir, hayvan tiirlerinin ise 80000 civarinda oldugu varsayilmaktadir.
Diinyadaki otuz dort biyogesitlilik sicak noktasindan iicii Tiirkiye’dedir. Biitiin bu
zenginlige ragmen, gelismekte olan bir iilke olmanin getirdigi bir takim problemler,
Tirkiye biyocgesitliligini ciddi anlamda tehdit etmektedir. Niifus artisi, kentlesme,
barajlar, avlanma, madencilik, ... ve daha pek ¢ok sebep tarafindan tehdit altinda olan
bu zengin biyocesitliligi korumak biiyiik bir sorumluluk getirmektedir. Biyogesitliligin
korunmasi ve tehditlerin en aza indirilmesi i¢in uygulanabilecek biitiin ¢oziimlerin
en Onemli parcasi yine toplum destegidir. Bu destegin en yiiksek seviyeye
cekilebilmesinin tek yolu da insanlara biyogesitlilik ve biyocesitlilik kayb1 hakkinda
biling ve duyarlilik kazandirmaktir. Insanlar neyin tehlike altinda oldugunu, bunun
kendileriyle olan baglantilarini, biyogesitlilik kayb1 sonucunda ne gibi etkilerin onlar1
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bekledigini bilmedikleri siirece, onlar1 ¢oziimlerin gerekliligine inandirmak oldukca
zordur. Bu bilincin kazandirilmasinda en biiyiik rolii egitim oynar. Tiirkiye’de doga
egitimi, temel olarak 6grencilerin liseyi bitirene kadar aldiklar1 biyoloji derslerinden
ibarettir. Ancak pek cok kez, 68rencilerin {iniversite girig sinavina dayali yararlilik
yararsizlik degerlendirmeleri, derse ayrilan siirenin ders programinin tam ve etkin
sekilde anlatilmasina yetmemesi, laboratuvar ve geziler gibi imkanlarin, her okulda
ayn1 yeterlilikte olmamasi gibi pek cok sebep yiiziinden biyoloji derslerinin istenilen
seviyede basartya ulasamadigi da belirtilmistir. Bu c¢alismada hedef grup olarak,
iniversite 6grencileri secilmistir.  Bu sayede calismanin, hem gelecegin c¢oziim
tireticileri, teknoloji gelistiricileri, karar alicilar1 olacak olan iiniversite 6grencilerinin
doga ve doga sorunlarina olan asinaliklari, bakis acilar1 ve bazi basit degerlendirmeleri
yapmaktaki bagarilarina dair fikir vermesinin yaninda, verdikleri cevaplar 1s181inda
aldiklar1 ve aslinda almalar1 gereken doga egitimi hakkinda da ipuclar1 verebilmesi
amaclanmugti.  Bu calismada, Istanbul ilindeki farkli iiniversitelerden, rastgele
secilmig, 100 bayan ve 100 erkek olmak iizere toplamda 200 6grencinin katildig:
biyocesitlilik algisi tizerine hazirlanmis bir anket yapilmistir. Anket sorularinin ¢ogu,
daha once yapilmig benzer calismalardan derlenmis olup, bir uzman yardimiyla,
Tiirkiye egitim sistemine ve Ogrencilerin anlama seviyelerine gore degisiklikler ve
sadelestirmeler yapilmistir. Anket toplamda on iki soru icermektedir. Ogrencilere,
doga ve insan algilari, biyocesitlilik, biyocesitlilik kaybi ve ilgili konulardaki bilgileri
ve goriigleri hakkinda sorular sorulmustur. Biyogesitlilik terimini daha once hig
duymamis olan ya da duyup anlamini bilmedigini ifade eden katilimcilara, ankete
devam etmeden Once, iizerinde biyocesitlilik taniminin yer aldig1 kartlar verilmistir.
Ogrenciler anketleri kendileri doldurduktan sonra, cevaplar arastirmaci ve danigsmani
tarafindan degerlendirilmis ve miimkiin olan en genis Olciide kategorilere ayrilmistir.
Cevaplarin istatistiksel analizleri R ve R Studio ortaminda yapilmistir. Ogrencilerden
akillarina ilk gelen on canliy1 yazmalan istendiginde sadece %57’si on canli 6rnegi
yazabilmigtir. ~ Bitki isimleri ve insan iceren cevaplarin sayisi kayda degerdir.
Ogrencilerin %62’si biyocesitlilik ya da biyolojik cesitlilik terimini ilk kez duyduklar
kaynak olarak ‘okul’ cevabim vermislerdir. Ogrencilerin tiim canlilar1 stniflandirmakta
en cok kullandiklari sistem ‘Insan-hayvan-bitki’ olmustur. %46.5°lik bir grup insani
diger canlilardan tamamen ayr1 siniflandirirken, %33.5’lik bir grup insani1 hayvan
kategorisine dahil etmistir. %63’liikk bir grup biyogesitlilik terimini daha Once
duydugunu ve ne anlama geldigini bildigini belirtmis, %75°lik bir grup biyocesitlilik
kaybini diinya i¢in ¢ok 6nemli bir sorun olarak derecelendirmistir. Buna ragmen
ogrencilerin %41°1 biyogesitliligin korunmasinin neden 6nemli oldugu sorusuna
herhangi bir yanit verememislerdir. Ayni sekilde basit bir besin zincirinde, tek bir
basamagin cikarilmasinin ne gibi sonuglar dogurabilecegi konusunda 6grencilerin
sadece %46.5’1 dogru sekilde fikir yiiriitebilmistir. Biyogesitlilik kaybinin Tiirkiye i¢in
cok Onemli bir sorun oldugunu diisiinen 6grenciler %59.5’lik bir grupken, Tiirkiye’de
biyocesitlilik kaybina sebep olan en 6nemli 3 sebep, kirlilik, av ve iklim degisikligi
olarak belirtilmigtir. Sonuclar ayrica, resmi kurulusglar ve sivil toplum oOrgiitleri
tarafindan, doga sorunlar1 ve bunlarin c¢oziimleri, doga haberleri ve aktiviteler icin
geng niifusa ulasmanin en iyi yolunun sosyal aglar oldugunu gostermistir. Ogrenciler
herhangi bir tiiriin koruma altina alinabilmesi i¢in diinya iizerinde sayica ¢ok azalmis
olma ve dogada yeri doldurulamayacak bir rolii olma kosullarinin yeterli oldugunu
belirtmislerdir. Sonuglar, gen¢ niifusun daha erken yaslarda, daha iyi planlanmis bir
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doga egitimine baglamasinin ve ailelerin de doga egitiminde sorumluluk almalarinin
Oneminin altin1 ¢izer niteliktedir. Ayrica, genglerin biyocesitlilik gibi konularda
siklikla yasadiklar1 kavram kanisikliklarinin giderilmesi, doga sorunlarini insanlar
acisindan oldugu kadar doga acisindan da ele alabilecek diizeyde biling sahibi
olmalar1 ve doga - insan arasindaki iligkileri daha iyi kavrayabilmeleri i¢in ¢oziimlerin
bulunmasinin gerekliligi varilabilecek c¢ikarimlar arasindadir.
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1. INTRODUCTION

Biodiversity has become a central concern in environmental management [1]. People
become more and more aware of and interested in preserving biodiversity and how
to do that. However, because there are misconceptions about the term ’biodiversity’,
the level and content of these awareness and interest does not fulfill the real amount
which the issue deserves. Tough the term biodiversity contains three scales of diversity
(within and between species and between ecosystems) it is mostly used in the meaning
of diversity between species. Even though this usage is not completely wrong, without
mentioning the other two scales, the term remains inadequate to represent both; all the
ecosystem services and the present and possible results of biodiversity loss, especially
for laypeople. As a contracted form of ’biological diversity’, the term ’biodiversity’
stands for the variability among living organisms from all sources including, inter alia,
terrestrial, marine and other aquatic ecosystems and the ecological complexes of which
they are part; this includes diversity within species, between species and of ecosystems

[2].

Loss of biodiversity is among the greatest environmental threats [3]. Rapidly growing
demands of energy, land and resources, become more and more threatening for natural
systems every day. Immediate, dense and serious steps for conservation should
be taken globally. Governmental support and public volunteering are essential for
steadily working conservation plans in both national and global scales. Initiatives like
Convention on Biological Diversity (CBD) and organizations like International Union
for Conservation of Nature (IUCN) help establishing unity between international
efforts to preserve biodiversity and inspiring governments and people for new
measures. The Living Planet Index (LPI), which is an indicator of the state of global
biological diversity, based on trends in vertebrate populations of species from around
the world [4], shows an overall decline of 52 per cent between 1970 and 2010 and

"This global trend shows no sign of slowing down" [5]. According to the same report,



habitat loss and degradation, and exploitation through hunting and fishing are the top
causes of this decline and climate change follows these, as the second. According
to Eurobarometer [6], more than 8§ in 10 European Union citizens (84%-93%) felt that
biodiversity loss was a very or ’fairly’ serious problem at national, European and global
levels, yet, compared to almost three-quarters (72%) who thought that it would only
have an impact in the future. In the present environmental circumstances, status and
changes of natural systems, expecting the *impact’ of biodiversity loss to take place in
the future may seem irrational but instead, this question should be asked "Do people
really know what is being lost and what to expect as an impact’?" or even that one;

"Do they consider biodiversity loss as a problem?" and if so "How important is it?".

In the interest of recruiting public support for preserving biodiversity, it is essential to
understand and analyze why people refuse or do not care to support. In macro scales
the answer could mostly be economic yet in individual scales it is mostly because
people are not informed about what is biodiversity, biodiversity loss and how it is and
will be affecting them. And when people do not know these facts, it is hard to convince
them even to sort their garbage into metals, paper and plastics. Lack of ability to see
a bound between themselves and biodiversity is also a problem as every day more and
more people start to live in cities. For example, as people spend less and less time in
natural areas, it becomes a distant subject to bother for them. No conservation acts
would succeed unless the general public cares and they are unlikely to care enough
if they no longer experience nature directly [7]. This is a more serious problem for
the young population as they born into these circumstances, without a bound with the
nature. And there is another group of people who feel responsible for the nature yet
do not know what to do to preserve it. According to Eurobarometer [6], more than
a quarter (28%) of respondents answered that they were not making any attempts to
protect biodiversity. However, most of these respondents said this was because they
did not know what to do to stop biodiversity loss. Campaigns, projects and plans for
conservation should be shaped after these facts are evaluated in order to reach more

people.

Elucidating people about ecosystem services is one of the best ways to show the real

dimensions and possible and present effects of biodiversity loss. People judge the



value of organisms by their beauty, usefulness or rarity and the visual attractiveness of
a species strongly influences their opinion of whether it should be protected or not [8].
This angle of judgment is also the same for ecosystems. Although ecosystem services
like carbon cycling, recreational opportunities, avoiding erosions and floods, food (like
fish, wild fruits...) generally known this knowledge should be widened to medicines,
fuel, fiber, climate regulation, job opportunities, tourism etc., hence people could gain
a better understanding of how biodiversity, in all three scales, affects their everyday
life and that biodiversity loss is more than just the extinction of some species which
they have never heard of. Additionally the reason why people do not care to avoid
biodiversity loss may be connected with their point of view about where ’the human’
stands in nature. With an anthropocentric view, assuming that humans have every
right on nature and everything can be exploited and can be extinct as long as it is for
quenching the needs of humans, may result in not caring to support preservation acts.
Hence educating people well, especially the young population, about nature, rising
interest and awareness for environmental issues as a part of education and analyzing

what people really need to know basically are important in that manner.

1.1 Biodiversity, biodiversity loss and conservation in Turkey

Turkey is a transcontinental country, located on Western Asia (Anatolia) and
Southeastern Europe (East Thrace). This unique geographical location, different
topographic and edaphic structure and different climate effects on different regions
bring Turkey enormous amount of biological diversity assets. There have been above
11000 plant species identified in Turkey, 3000 of those being endemic species. It
is estimated that animal species are around 80000 and three of thirty-four (twenty-five
hotspots and nine prospective) global high diversity hotspots are located in Turkey: the
Mediterranean, the Caucasus and the Irano-Anatolian. Despite a 10000 year history of
often intense natural resource exploitation and human land use Turkey has retained
an astonishing amount of biodiversity for a temperate country of its size, is a center
of genetic diversity and has a rich heritage of traditional knowledge of biocultural
diversity [9]. Biodiversity has important cultural and commercial value for nearly

20 million rural people in Turkey [9]. This enormous richness in biodiversity brings



great responsibility to protect it. In 1992 Turkey signed the CBD and approved it
in 1996 and is a member of IUCN. Turkey has 40 national parks, 31 nature reserve
areas, 80 wildlife protection areas, 189 nature parks and 109 natural monuments, and
in 2012, estimated land area under protection was %7.24 of all land area of the country.
There are also great efforts of non-governmental organizations like World Wildlife
Fund-Turkey, Greenpeace, Doga Dernegi and The Turkish Foundation for Combating
Soil Erosion, for Reforestation and the Protection of Natural Habitats (TEMA) for
raising awareness and funds for projects. Yet, Turkey’s environmental issues are
inherited from thousands of years ago, thus they are not easy to overcome. Today,
as a developing country, rapid growth of population leads to massive urbanization
which is a very serious threat for biodiversity. Forest fires, overgrazing, infrastructure
projects, deforestation, mining, dam constructions, poaching, overfishing are just a few
of the other threats to biodiversity in Turkey [9]. In 2014, Turkey ranked 133th out of
178 countries in Environmental Performance Index [10] on biodiversity and habitat
conservation issue and 66th in overall ranking. These facts are indicating that further

measures for preservation are urgently needed.

1.2 Nature education and students in Turkey

As mentioned before, without general public’s support and awareness, plans for
conservation cannot work properly and a well-planned nature education and informing
people about what they should know of biodiversity are essential keys to achieve
this goal. In Turkey, nature education basically consists of biology courses which
students take until finishing high school. Along with the fact that these courses are
not enough for a proper nature education by themselves, there is also another fact
that biology courses are often neglected by students as they go through a “memorize
until the exam and forget after the exam’ system, mostly because of the university
entrance exam-based studying. Of course there are also many other reasons, including
student-related, teacher-related and curriculum-related issues. Biology questions
which the university entrance exam contains are less than any other field’s questions
such as mathematics. This fact leads students to lose interest in biology and focus on

other subjects which have more questions in the exam. Some students find biology



curriculum too dense to study and the outcome of their effort in the exam is not worth
it, while some of them find biology courses "useless’, when compared to the ’useful’
courses such as mathematics and physics. Science teachers also have troubles, such as
teaching the long list of biology subjects in a very limited time [11]. After students
graduated from high school, depending on their chosen study area in university, they

may be never to take biology-related courses again.

It is also mentioned that almost no direct interaction with the nature is a serious
problem for young people because when they cannot make a bound with nature, nature
loses its importance or even existence for them and eventually, among their other
problems and worries about future, biodiversity loss could not find a rank which it

deserves.

In the present study, a randomly selected group of higher education students were
asked to participate in a questionnaire about some basic biodiversity related concepts
and biodiversity loss in order to get an idea about their perception of and attitudes

towards these subjects. Shortly, these questions were addressed:

(1)How familiar are the students with the term ’biodiversity’ and biodiversity related
subjects? (2)Where do they see humans amongst all the living things? Is the point of
view on this subject, influences their opinions about other matters about biodiversity?
(3)Do they see biodiversity loss as a local and/or global problem? If so, how important
it is for them? (4)In their opinion, what are the main threats to biodiversity in Turkey?

(5)What is the best option to reach them to inform them about biodiversity?






2. MATERIAL AND METHOD

2.1 Universities in Istanbul

Istanbul is located in northwestern Turkey, within the Marmara Region and considered
to be the cultural and educational heart and the largest city of the country by population.
In 2013, 14.160.167 people (18.5% of total population of the country) were living in
Istanbul and this count contains people from almost every city in Turkey [12]. Hence
Istanbul can be considered to be representing all the country by its population. Istanbul
is also a highly preferred city for higher education by young population from all
over the country, as it has 39 universities within (8 public and 31 private) and most
of them are among the leading universities of Turkey. These assets lead the city to
be also representative of higher education students from different cities and different

backgrounds thus an appropriate choice for the study.

2.2 Students

From different campuses of different universities, 200 randomly selected students (100
male and 100 female students) were asked to participate in the questionnaire. Their
subjects of study vary from engineering to economics. Students were approached in
campus cafeterias and around-university cafés, where they feel comfortable and have
spare time to participate in the study. Filling in the questionnaire took participants,
between 10 to 15 minutes approximately. All participants were asked about their age,
gender and subject of their studies. The questionnaire was filled in by the participants
then the answers were interpreted and categorized by the researcher and the research

advisor.



2.3 Questionnaire

To collect data for the present study, a questionnaire was used. In order to assess public
awareness and sensibility levels about environmental matters and obtain efficient
public participation in decision-making process for planning attempts, the most
preferred detection method is public questionnaire surveys [13]. The questionnaire
which was used in this present study has twelve questions. It has both open ended
and multiple choice questions. To construct the questionnaire, some questions of
three previous studies were used [14] [15] [6]. While some questions are used as
they were in these previous studies, some of them had adjustments, simplifications
and purpose alterations, due to the differences between education systems and focus
groups. Because the researcher is not qualified properly in survey methods, an eminent
consultant helped forming the questionnaire. Original language of the questionnaire
is Turkish and English translated version can be found in Appendix.1. To analyze
the results statistically, R Language (R Language version 3.1.2) and as an integrated

development environment R Studio (R Studio version 0.98.1091) were used.

2.4 Questions

Question 1: Participants were asked to write down the names of 10 living things come
to their mind first. This question is meant to show which organisms were highly
mentioned when asked about ’living things’ and if the plants were mentioned as often
as any other (or mentioned at all), or if there were signs of plant blindness [16].
Answers also can provide data about if the respondents considered "humans’ as a
’living thing’.

Questions 2 and 3: Second question is a classifying question and also a primer to the
third one, as the answer for this question may and may not contain humans. The third
question will show what the place of humans is, amongst all the other living things
in students’ opinion and so it will help understanding the answers for other following

questions.



Figure 2.1: The food chain used in question 4.

Question 4: Forth question is a basic food chain question, it can help understanding
how much the respondent knew about ecological connections in a very basic level.
The question asks, in a certain area where hawks, grasshoppers, mice and grasses live
(Figure 2.1), if the mice were out of the system, how the entire food chain would be
affected, by this change. Participants are expected to comment on at least how the

previous or the next step would be affected, if not on the entire food chain.

Questions 5, 6 and 7: Respondents are asked if they ever heard of the term biodiversity.
There are three answers they can choose; *Yes I heard and I know what it means’, ’ Yes,
I heard but I do not know what it means’ and *No, I never heard of it’. If the respondents
choose “Yes I heard and I know what it means’ answer, then they are asked where they
heard this term for the first time and which source of information they use most to
learn news and developments about biodiversity is. If the respondents choose the other
answers (’ Yes, I heard but I do not know what it means’ and *No, I never heard of it’), a
biodiversity definition card (definition card is in Appendix.3) is given to them and they
are told to pass the following questions (6th and 7th questions) without answering. 6th
and 7th questions may help analyzing which ways can be chosen to reach and inform

young population about biodiversity more effectively.

Question 8: Eighth question asks respondents which three reasons can be causing the

most biodiversity loss in Turkey, in their opinions.

Question 9: In ninth question, they were asked to choose an importance level for
biodiversity loss, first for Turkey and then for global scale. Answers for this question

may shed light on if the youth considered biodiversity loss as a problem to care or not



and if they did, how important it was for them. It may also show that if they were in

the common delusion of ’the problem is real but takes place far away’.

Question 10: Respondents were asked, which conditions a species should have in order
to be under protection, they are allowed to choose more than one answer. Among
the answers respondents will choose, there are human-centered and nature-centered
alternatives so the chosen answers may show if the participants considered preservation
as a kind of protection of human benefits or as an act that, if necessary, do not require

human related reasons.

Question 11: In this question, participants were asked to write their opinion about
why protecting biodiversity is important. The question has the same spirit with the
tenth question, to see if they considered protection acts as protection of nature-related

human benefits or if they had nature based reasons in their minds.

Question 12: Finally, an open ended question asks if the respondents might describe
their relationship with the nature shortly. The answers to this question may help
understanding how young population see themselves connected with the nature, on

which points they see this connection and what they call as a relationship with nature.
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3. RESULTS

3.1 Evaluation of the Answers

3.1.1 Question 1: Naming ten living things

Students were asked to spontaneously name ten living things and %57 of all students
could name exactly ten living things (Figure 3.3). Although most frequently cats, dogs
and birds were named, answers containing plant names were enough to clear plant
blindness possibility (Figure 3.1). Female students named plants more often than male
students (67% and 50%, respectively; Chi-square value 5.952, p=0.0147). Mentioning
humans among ten living things was also highly frequent (Figure 3.2) and female
students included humans more than male students (63% and 53%, respectively;

Chi-square value 2.0525, p = 0.152).

o _
[Ty
B Female
o | O Male
=
=
T 4
£ o 7
L}
L]
C
(o]
a o _|
7] (o]
Lih]
14
o |
o -
Plants included Not included

Figure 3.1: Comparison of answers which include and do not include plants.
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Figure 3.2: Comparison of answers which include and do not include humans.
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Figure 3.3: Students who could give 10 names of living things and who could not.
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Figure 3.4: Systems which students used for classifying living things.

3.1.2 Question 2: Grouping living things

Students grouped all living things in main categories. Three most frequent grouping
systems were; "Humans - plants - animals’, "Plants - animals’ and *Terrestrial — aquatic
- avian’(Figure 3.4). Female students more often used "Humans - plants — animals’
system for grouping than male students (46% and 20%, respectively; Chi-square
value 15.28, p = 9.234e-05). 1% of the students (1 male and 1 female student) used

five-regnum classification.

3.1.3 Question 3: Place of humans amongst all living things

Participants were asked to give humans a place in the system they used for grouping
living things. 46.5% of all participants stated that humans were a totally separated
group than all the other living things. 33.5% of the participants classified humans as
animal (Figure 3.5). Female students classified humans separately more often than
male students (57% and 20%, respectively; Chi-square value 8.8634, p = 0.002909)
whereas male students more frequently classified humans as animals (40% and 27%,

respectively; Chi-square value 3.7931, p = 0.05147).
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Figure 3.5: Students who classified humans as animals and who did not (DK=Do not
know).

3.1.4 Question 4: Commenting on basic connections

Students commented on a basic food chain alteration between hawks, mice,
grasshoppers and grass. 46.5% of all respondents could comment correctly (Figure
3.6). Male students correctly commented on the question more frequently than female

students (49% and 44%, respectively; Chi-square value 1.7196, p = 0.1897).

3.1.5 Question 5: Familiarity with the term ’Biodiversity’

Students asked to define their familiarity with the term ’biodiversity’. 63% of all
students stated that they heard the term before and they know the meaning of the term

whereas 11% stated that they have never heard of the term before Figure 3.7).

3.1.6 Question 6: First source of hearing about biodiversity

The students, who replied previous question as I heard and I know what it means’,
were asked about their first source they heard about the term “biodiversity’. 62% of all
students showed school as their first source. It was followed by documentaries (Figure

3.8).
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Figure 3.6: Commenting on a simple food chain.
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Figure 3.7: Familiarity with the term biodiversity.
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Figure 3.8: First source of hearing about biodiversity.

3.1.7 Question 7: Sources of information about biodiversity

Participants replied which sources they see biodiversity related news, events etc., most
frequently. Social networks were the top answer for both male and female students and

followed by television and school (Figure 3.9).

3.1.8 Question 8: Top three causes of biodiversity loss in Turkey

Students were asked to name three reasons which cause biodiversity loss the most in
Turkey. "Pollution” was the most frequent reason students, followed by "hunting’ and

"climate change’(Figure 3.10).

3.1.9 Question 9: Importance of biodiversity loss at local and global scales

Students defined the importance of biodiversity loss problem for both global and local
scales. 75.5% of the students stated that the biodiversity loss is a very important
problem for the world (Figure 3.11) and 59.5% stated that the problem is very
important for Turkey (Figure 3.12). Female students more often ranked the problem as
very important, than male students for both global scale (79% and 72%, respectively;
Chi-square value 1.3245, p = 0.2498) and for Turkey (65% and 64%, respectively;

Chi-square value 2.5106, p = 0.1131). When compared, seriousness of biodiversity
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Figure 3.9: Sources which students mostly use to learn about biodiversity related
news, activities and events.
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Figure 3.10: Reasons which cause the most biodiversity loss in Turkey according to
students.
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Figure 3.11: Ranking the importance of biodiversity - global scale.

loss problem was more frequently ranked as ’very important’ for global scale than

local scale (Figure 3.13).

3.1.10 Question 10: Opinions about conservation requirements at species scale

Participants were asked to choose the minimum requirements of a species to be under
conservation, out from four given choices. Most frequently given combination of the
alternatives was the second and the third choice combination and was given by 24% of
the students (Figure 3.15). In the evaluation of the items one by one, second and third

items were the top answers (Figure 3.14).

3.1.11 Question 11: Why protecting biodiversity is important

When asked to define why to protect biodiversity is important, 41% of the students
could not give a proper answer. 22.5% of the students referred to natural

balance/benefits for nature whereas 22.5% referred to human life (Figure 3.16).

3.1.12 Question 12: Notes on students’ connections with nature

In the end of the questionnaire students were asked to define their relationship with
nature very shortly. This was not a question to evaluate, it was asked for to see what

kind of things are, the students thought related to nature. The answers varied from ’I
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Figure 3.12: Ranking the importance of biodiversity - local scale.
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Figure 3.13: Comparison of both rankings.
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Figure 3.16: Why is it important to protect biodiversity in your opinion?

have a dog’ (Male, 21), ’1 like to go for walking in the forest” (Female, 21), ’Medicines
I use, food I eat’(Female, 20), It is refreshing to see forests and the sea’(Female, 23)
to *The relationship between me and the nature started on the time I was born and will
end in the time when I am dead. In fact even then it will continue!’(Male, 22), ’Even
just because I am breathing air, I cannot think any moment that I am not connected to
nature’ (Male, 24). When considered, the answers for that question revealed that in fact
the young people are aware of the strong and essential bound between the nature and
themselves. They just need a better and clear understanding of every dimension of this

bound.
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4. DISCUSSIONS

The present results show that, students who were participated in this study did not show
signs of plant blindness as they often placed different taxa of plants in their answers
(from ’tree’ to ’broccoli’). Female students mostly wrote *flowers’ such as roses,
hyacinths and tulips whereas male students wrote mostly tree species like oak, willow
and pine. Animals which were written the most, for both genders were; cat, dog,
bird and snake although there were exotic animals like sloths, rhinos, tapirs and even
dinosaurs in considerable numbers. For these answers, it may be said that watching
documentaries or movies helps young people to widen their awareness of the species as
they have no chance to see these animals in their everyday life or not even this century.
This is quite important, because as discussed before, people tend to care more about
the species they see or at least know of. Male students often referred animals such as
lion, eagle, canary and crocodile which are mascots of Turkey’s leading football teams.
Students also write "humans’ down among ten living things quite often. It may be said
that, at least for question 1, participants see "’humans’ as one of the living things. A
remarkable fact about question 1 was, when the respondents read the first question,
almost all of them asked "What do you mean by ’living thing’?" thus, question 1
was the only question which the participants required extra information for. This
is surprising but may be ascribed to their momentary confusion about ’living thing’

concept although it is a familiar concept.

The answers to question 2 show that, they mostly placed humans in a different
category/group than other living things, and they pointed out that this place was not
just different than the other groupings they did, but also was ’above’ them. Most
participants who grouped humans separated from other living things, elaborated their
answers to question 3, by adding describings like; *above all of them’, ’at the top of all

living things’, ’totally different than other living things’ or 'most advanced of all’.
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The forth question, was a very basic food chain question yet most of the students failed
to give a correct comment. This fact should be taken seriously, because disability of
seeing even simple and basic interactions between species make people give wrong
judgments about the importance of the species and how every species is connected to

all, and this leads to insensitiveness about biodiversity loss unfortunately.

The results show that most of the students were familiar with the term ’biodiversity’,
they heard it before and they know what the term means. Most of the students replied
’school’” for their first source of hearing about the term biodiversity. This reflects
reality because, as discussed before, nature education in Turkey is mainly based on
biology courses. This is also an important fact to be taken seriously as it indicates how
important schools are for environmental education and if nature education started at

younger ages, it could be more effective on children and young people.

Participants gave ’social networks’ answer as their most used way to learn about
biodiversity and related issues and events, followed by ’television’ answer. As in
the most part of the world, in Turkey, young people use internet and social networks
densely. Thus these results may give an idea on how to reach young population most
effectively to inform them about environmental issues and to raise their awareness

about biodiversity and biodiversity loss.

Locally in Turkey, participants replied that the three main cause of biodiversity
loss were “pollution’, ’climate change’ and ’hunting’. These answers indicate their
awareness about environmental issues in Turkey. Istanbul, where the study took
place, is the leading city of Turkey in the numbers of motor vehicles its residents
have. Also, there are lots of factories in and around the city. There is also the fact
that, because Istanbul is an over-crowded city, even the home-waste handling is a
problem. These points may clear the reason why students answered ’pollution’ the
most. Since the industrial revolution, the input of organic and inorganic substances
into the environment by humans has become a growing threat to biodiversity [17].
Yet, even after the participants read the biodiversity definition card, the number of
answers including urbanization, unawareness and green area/habitat loss, etc., which
also massively and directly cause biodiversity loss, were under expectation. It may

be interpreted as, the students in fact, defined ’pollution’ also as one of the main
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environmental problems in Turkey (mostly in Istanbul), more than just stating a cause
of biodiversity loss. Climate change is a very serious threat for nature in every way,
approximately 20% to 30% of all plant and animal species are threatened by a high
risk of extinction, if increases in global average temperature exceed 1.5 to 2.5 °C [18].
Climate change is also one of the most well-known environmental problems as it has
the attention of the media all over the world. Thus it is not a surprising result that the
students came up with that answer and may underline the importance of the media for

awareness about environmental issues.

Hunting is also a well-known problem in Turkey as it is a hot topic because of the
recent fishing restrictions and its echoes. Although the students were unclear about
the sort of the hunting, the answers may be related to these restrictions. There was
also an interesting point about the results to be mentioned, while the participants
gave answers such as hunting, urbanization, industry and population increase, they
also included "humans’ with these answers. It may be representing their delusional
perception about anthropogenic effects as if they accepted hunting, urbanization, etc.

and human disturbance on nature as different causes.

Biodiversity loss was mentioned as a ’very important problem’ both in local and global
scales. In Turkey, where biodiversity, in all three scales, is so rich and suffers more and
more everyday due to the massive urbanization, industrialization, etc., this result was
not surprising. It also should be mentioned that, students did not show a considerable
sign of the delusion of ’biodiversity loss is important in global scale but not locally’,
which was mentioned before. Yet, according to the total percentages of answers, "very

important’ rank given to the global scale was still more frequent than the local scale.

Highest percentage of students mentioned that, the minimum requirements for a
species to be under conservation were to be dangerously decreased in number on
entire earth and to have a unique and unfillable role in ecological balance. It is quite
significant that human-related requirements such as being harmless to humans were not
mentioned as much as the nature-related requirements in students’ opinion. However,
item one (being important as an industrial stock or being a precious food resource) was
highly mentioned, as the second, third and fourth top combinations included this term.

Students’ answers for question 11 also support their answers for question 4. As they
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have some confusions about the term biodiversity and lack of recognizing interactions
within it, although 63% of them claimed to know what the term means, they failed
to give a proper reason why protecting biodiversity is important. One of the least
mentioned reasons but an impressive one was, ’It is not logical to think like, humans

have the right to decide whether it is important or not” (Female, 24).

Although the results show that 63% of the participants were aware of the term
biodiversity and know what it means, when compared with the other answers, it is
clear that there is still confusions. As they most frequently gave the answer ’I heard
and I know what it means’ to question 5 and *Very important’ to question 9, when
asked to define why it is important to protect biodiversity, 41% of them could not give
an proper answer, instead responded like I don’t know why but it is important’ (Male,
22) or ’Somehow important’ (Female, 21). It is also considerable that, although 63%
of participants claimed that they heard about the term biodiversity and know what it
means, only 46,5% of all students could give a correct answer to question 4, where

they were asked to figure out the interactions within a very basic food chain.

Comparison of the results of classifying humans as a separate group and other answers
is also considerable. Results show that all of the students who replied question 10 (what
requirements of a species should have in order to be protected), with combinations
which includes 4th item (being harmless to mankind) also classified humans as a
separate group and deepened their answers with statements like *Above all’ or *Most
advanced of all’. Seeing humans as the most advanced or at the top of or at least just
“separated’ from the living things, may cause serious perception problems because this
judgment consciously or unconsciously gives the idea of humans have every right on
nature, to consume sources, violate wild life, destroy forests, pollute waters... etc.
as these are just results of humans’ everyday needs which should be quenched in a
way’. It can be interpreted as students need a better understanding of human-nature

relationships and limits which humans should respect in order to live together.
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5. CONCLUSIONS

In this study, awareness level of the term biodiversity of higher education students
was found to be 63% which is a moderate level. For young people, high
awareness of biodiversity and biodiversity loss and a correct perception on the
importance of biodiversity loss problem are very important, as they are the future
scientists, engineers, economists, journalists, etc. Their perception on the biodiversity,
biodiversity loss and other environmental issues will have a key role on more realistic
sustainable designs and solutions, and eventually on the future of our planet. Results of
the present study show that they have also some struggles, even on defining interactions
within a quite simple food chain. Lack of awareness of these bounds may lead to failure

on perceiving the importance of biodiversity.

Solutions for conservation problems and other biodiversity related issues cannot be
properly applied unless there is enough support from people. To raise this support
level, people should be educated and well-informed about biodiversity, its importance,
how it is connected to human life and well-being and why it should be protected.
Otherwise the solutions will be under-supported or even be protested by public as in
the case of recent fishing restrictions in Turkey. In that case, fishers protested the
restrictions by not sailing for three days and complained about turning back to their
homes empty-handed and spending their boats’ fuel in vain. The point which they
missed was, if they do not follow the new regulations and wait until the fish are mature
enough to reproduce, etc., soon they will remain empty-handed dangerously often or

maybe even lose their job for good.

As the results show, students stated that a species needs to fit in two terms to be
protected; to have a unique role in the ecological balance and to be dangerously
decreased in number on entire earth. It is important for young people to understand
that every species deserves to exist and this is not because of their human related

importance but simply because of what they are.
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It should be remembered that, for students, describing biodiversity loss problem as
’very important’ may not always mean that they understand the problem correctly
thus they can participate in the probable solutions. A similar study showed that,
84.9% of 410 students have not participated in an activity about environmental issues
although 65% of the all students have stated that they were sensitive to environmental
issues [19]. Thus, reasons for their unwillingness about participating in such activities
also should be investigated. According to the answers, the best way to reach and
enlighten young population about environmental issues and to inform them about
news, campaigns, events about biodiversity, is to use social networks. This point may
be useful for both governmental and non-governmental organizations to raise support

and awareness for their current and future projects and campaigns.

As mentioned before, in Turkey the nature education is based on biology courses and
higher education students stated that their first source of hearing about biodiversity
was school. This result may suggest that, education for nature and environmental
issues should be taken more seriously and start at earlier ages such as kindergarten
level. One of the important outcomes of an effective environmental education is to lead
positive changes in students’ attitudes and behaviors toward environment [20]. To raise
students’ interest for biodiversity and related environment issues, nature education
should be planned very fastidiously. An effective nature education should include
hands-on experiences, trips and this education should be a life long learning process
rather than a course in school curriculum. A study in India showed that, an active
biodiversity education program can help raising student’s knowledge, interest and
skills in order to protect and conserve local natural resources and biodiversity [21].
Results also show that families also should take responsibility on educating their
children about environmental subjects as none of the answers was *family’. For young
people, learning environmental issues as a part of biology courses at school may not be
enough as they may see it as just a probable question on exams. Also, nature education,

should be a separated concept from biology courses and be a life long learning process.

As previously discussed, although the students’ awareness level was 63% and they
ranked biodiversity loss problem as ’very important’ both for world and Turkey, 41% of

them failed to state why it is important to protect biodiversity. Hence their confusions
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and misconceptions about biodiversity and other environment related issues should
be cleared out in order to make them gain a better point of view on environmental
problems. They mentioned pollution, hunting and climate change mostly when they
were asked to name three reasons for biodiversity loss in Turkey. Answers including,
wildfires, green area loss and urbanization were under expectation although these are
known reasons of environmental problems in Turkey. This fact may be underlining the
importance and power of media support to inform and reach more people about the

environmental issues.

An important point which is observed in the results that participated students were
not totally unaware of environmental subjects and issues in fact, yet they had serious
confusions and misconceptions. This may be considered as a more dangerous situation
than being totally unaware of these facts, because to change their existing but incorrect
knowledge is harder than teaching them something new. They can recognize human
benefits which are related to nature and they are slightly aware of the consequences of
biodiversity loss. Yet, seeing nature through an anthropocentric point of view is one of
the basic reasons of biodiversity loss. Young people should understand that humans do
not ’own’ any rights over nature and natural resources are not indefinite or replaceable
if once lost, despite nature’s amazing strength against the human interference. Nothing
lives *for’ humans but they do live *with’ humans, and as long as we share this planet,
humans should respect every single living thing regardless of their look, role in nature,
habitat or the services they provide to humans. Living things do not need people to
"give’ them rights which they already have or protect their 'rights’, only necessity is to
respect their limits. Relationship between humans and nature is not a one-way thing
and should be a fair trade off. These facts are immensely important for a proper nature

education.

This study conducted in Istanbul, with 200 randomly selected higher education
students. Further research can be done by including more cities or the whole
country with more universities and students involved. This study underlined the
importance of current biology courses, by using the answers of higher education
students (undergraduate and graduate students) hence further research can also include

high school students in order to see their before and after the exam answers. The study
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can be extended with a wider and predefined student group and more questions thus
answers can be evaluated together with socio-demographics such as family income,
place of residence, job, field of study, etc. Hopefully, results of this present study

would help the further researches on the subject.
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APPENDIX A.1

1) Can you please write down the names of ten living things that come to your mind first?

2) If you were asked to classify all the living things into main groups, how would you classify
them?

3) Regarding your classification, what do you think is the place of human beings?

4) In a food chain of grasshoppers, mice, hawk and grass, mice are hypothetically out of the picture.
How would the entire food chain be affected?

5) Have vou ever heard of the term biodiversity before?

_Yes I heard of'it, and | know what it means
~Yes | heard of it, but I do not know what it means
_ No, | never heard of it before

(If your answer is 'Yes | heard of it, but I do not know what it means' or 'No, | never heard of it
before', please ask the biodiversity definition card from the pollster and do not answer question 6
and 7)

6) Where did you hear this term for the first time?

T)What is the source that you see news, events and activities about biodiversity and related subjects
mostly?

8) In your opinion, what would be the three reasons which cause the most biodiversity loss in
Turkey?

9) For global scale, biodiversity loss is...
~ a very important problem
_ an important problem
_an unimportant problem
_I do not know

For Turkey, biodiversity loss is...
_ a very important problem
_an important problem

_an unimportant problem

_1 do not know

Figure A.1: First page of the questionnaire
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10) In your opinion, what are the minimum requirements for a species to be protected? (You can
choose more than one item)

1-) Being important in industry (such as with its wood) or in some other way related to humans
(such as being a precious food resource)

2-) To be dangerously decreased in number on entire world

3-) To have an unique and unfillable role in natural balance, even though this role is not directly
related to humans

4-)Being harmless to humans

11) Why is it important to protect biodiversity?

12) Can you please describe your relation with nature very shortly?

Age: Gender: Education: Undergraduate
_Graduate
_Doctorate
University: Field of study:

Figure A.2: Second page of the questionnaire

Bivogesitlilik Tamm Kart

Bivogesitlilik yada biyolojik gesitlilik; canli organizmalar arasindaki
farklilasma anlamindadir. Tiirlerin kendi icindeki ¢esitlilik ve tiirler
arasindaki ¢esitlilik ve ekosistem cesitliligi olarak ii¢ par¢adan olusur.

Figure A.3: Biodiversity Definition Card
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