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Yesil Dikkatten Kacar Mi1? Biyoloji Ogretmen Adaylarinin Ders

Kitaplarindaki Bitkileri Fark Edebilme Yetenekleri

Sena Secil AKPINARLI", Sude Téorem ERSAN!, Pinar KOSEOGLU!

"Hacettepe Universitesi, Egitim Fakiiltesi, Matematik ve Fen Bilimleri Egitimi Béliimii, Tiirkiye

Ozet: Bu ¢alisma, biyoloji ogretmen adaylarimin bitki farkindahg egitsizliklerini
(bitki korliigii) ve ders kitaplarinda yer alan bitki ile hayvan gérsellerine ydnelik
hatirlama diizeylerini incelemeyi amaglamaktadwr. Arastirma kapsaminda, Milli

Makale Bilgileri
Arastirma Makalesi

Gonderim Tarihi

Egitim Bakanlhigi tarafindan yayimlanan biyoloji ders kitaplarindan secilen

fotograflar kullamilarak arastirmacilar tarafindan bir gérsel test gelistirilmistir. 07/01/2025
Calismaya goniilliiliik esasina dayali olarak 74 biyoloji ogretmen adayt katilmistir. Kabul Tarihi
Katihmecilar, bitki ve hayvanlarin bir arada bulundugu gérselleri inceleyerek,

gordiikleri cesitleri belirtmis ve 21 giin sonra bu gorsellerden hatirladiklarin 29/12/2025

vazmalart istenmistir. Elde edilen bulgular, katilimcilarin hayvanlara yonelik

gorsel farkindaliklarinin bitkilere kiyasla anlamly derecede yiiksek oldugunu ortaya Anahtar Kelimeler

koymustur. Veriler, bitki gorme diizeylerini belirlemek amaciyla kategorik olarak Bitki korligi,
kz.)'dlm?ml{ ve analiz edilmistir. Sonuglar, biyoloji ogretmer.z adc.z.ylavr.lr.m? .bztkllere bitki farkindalig:
yonelik gorsel algilarimin simirll oldugunu ve bu durumun biyoloji egitimi ile ¢evre

farkindalhigimi  gelistirme  siireglerini  olumsuz  yonde  etkileyebilecegini esitsizligi,

gostermektedir. Ayni zamanda ¢alisma, biyoloji ders kitaplarinda bitki temsillerinin
artirtlmasumin  6nemini  vurgulamakla birlikte, gelecegin dgretmenlerinin  bitki
farkindalig1 kazanmalarimin gevresel siirdiiriilebilirlige katki saglayabilecegini ve
bu yolla gelecek nesillere doganin énemi konusunda biling kazandirilabilecegini
ortaya koymaktadir.

biyoloji ders kitabi,
biyoloji 6gretmen
adayi,

bitki gdrme diizeyi.

1. Giris

Bitkiler, yeryliziindeki yasamin siirdiiriilebilirligi ve ekosistemlerin dengesi acisindan
vazgecilmez bir role sahiptir. Kiiresel biyokiitlenin %80’inden fazlasini olusturan bitkiler,
yasam icin oksijen iiretiminin yam sira insanlik i¢in gida, ila¢ ve diger yasamsal kaynaklarin
temel yapt taslarin1 sunmaktadir (Johnson, 2018). Bitkiler, ayni zamanda, iklim
diizenlemesine katkida bulunarak g¢evresel dengenin korunmasina da onemli oOlgiide katki
saglamaktadir (Knapp, 2003; Kocabas, 2017). Dahasi, biyoloji biliminin ortaya cikisina ve
gelisimine temel olusturan jeokimya ve fizik bilimlerinin varligi da bitkilere baghdir
(Beerling, 2017; Flannery, 1999; Knapp, 2019; Knight, 2008, akt. Thomas vd., 2022). Sahip
olduklar1 bu biiylik ekolojik 6neme ragmen bitkiler, hayvanlarla kiyaslandiginda genellikle
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daha az ilgi ¢ekmekte ve ¢ogu zaman insanlar tarafindan arka planda goriilmektedir. Bu
durumun nedenleri arasinda bitkilerin birbirlerine yakin biiyiime egiliminde olmalari, benzer
renklere —c¢ogunlukla yesil-—sahip olmalar1 ve hareket sekillerinin insanlardan oldukga farkl
olmas1 sayilabilir (Wandersee ve Schussler, 2001). Ayni habitatta yasayan bitkilerin benzer
fenotipik 6zellikler gostermesi de dikkat c¢ekiciliklerini azaltan ve fark edilmelerini zorlastiran
bir diger etkendir (Prokopy ve Owens, 1983). Bitkilerin géz ardi edilmesi, yalnizca bireysel
algilarla sinirlt kalmamakta, nesli tehlikede olan tiirlerin korunmasina yonelik ayrilan fonlarda
da hayvan taksonlarma yonelik bir egilime yol a¢gmaktadir. Oysa bitkiler, en ¢ok nesli
titkenmekte olan taksonlar arasinda yer almaktadir (Mammola vd., 2020). Giiniimiizde diinya
genelinde her bes bitki ¢esidinden biri yok olma tehdidi altindadir (Thorogood, 2020).
Bitkiler, biyolojik c¢esitliligin en temel bilesenlerinden biri olmalarinin  yani1 sira,
ekosistemlerin siirdiiriilebilirligi ve dogal kaynaklarin devamlilig1 agisindan da hayati bir role
sahiptir (Akpmarli ve Kdoseoglu, 2025). Ancak bu onemli islevlerine ragmen, bitkilerin
ekolojik ve biyolojik 6nemi ¢ogu zaman goz ardi edilmektedir. Bu ilgi eksikligi, egitimde ve
toplum genelinde “bitki korliighi” (Wandersee ve Schussler, 2001) ya da “bitki farkindaligi
esitsizligi” (Parsley, 2020) olarak adlandirilan bir olgu ile agiklanmaktadir. “Bitki korligi” ya
da “bitki farkindalig: esitsizligi”, insanlarin bulunduklari ¢evrede bitkileri fark etmeme veya
bitkileri diger unsurlardan ayirt edememe egilimlerini ifade eder.

Wandersee ve Schussler (2001), bitki korligii kavramini, ciddi ve problemli bir biligsel
Onyargi tiirlii olarak tanimlamis ve bu Onyargilarin, bireylerin bitkileri estetik acidan g¢ekici
bulmamasi, bitkileri hayvanlar kadar fark edememesi ve bitkileri belirsiz bir arka plan olarak
algilama egilimi gostermesiyle sonuclandigini ifade etmistir. Parsley (2020), bitki korligi
olgusuna yenilik¢i ve daha biitiinciil bir bakis agis1 kazandiran bir yaklasim sunmustur.
Arastirmasinda, 'korliik' metaforu yerine 'bitki farkindaligi esitsizligi' teriminin daha kapsayici
oldugunu savunmustur. 'Esitsizlik' kavraminin, insanlarin bitkileri hayvanlar kadar sik fark
edememesi ve bu durumun bitkilerin algisal olarak arka planda kalarak bireylerde bitkilere
yonelik 1lgisizlik yaratmasiyla iliskilendirildigi ifade edilmistir. Bu ilgisizlik, bireylerin
bitkilerin 6nemi hakkindaki bilgi eksikliklerinin temel nedeni olarak goriilmektedir. Bitkilerin
belirsiz bir arka plan olarak algilanmasi, insan davraniglar1 baglaminda incelendiginde, bir
ormanda dolasan bireylerin aktif bir sekilde hareket eden unsurlari, 6rnegin bir yirtic
hayvani, tehlikeden kacinmak i¢in hizlica fark edebilmesi ya da sevimli bir hayvani daha
yakindan incelemek amaciyla dikkatini yogunlastirabilmesi miimkiindiir. Buna karsin, bir ¢ali
ya da otsu formdaki bir bitki, bireyler tarafindan genellikle fark edilmez; fark edilse dahi
tanimlanmast gii¢ olur (Dellino, 2023). Bitkilerin ¢ogunlukla uzun ¢i¢ceklenme doénemlerine
sahip olmasi ve ¢igeklerinin kisa siireyle goriiniir olmasi, hizli ve aktif hareket 6zelliklerinden
yoksun olmalari, onlar1 ekosistemin diger canli unsurlarina kiyasla daha az dikkat ¢ekici
kilmaktadir. Bu durum, bitkilerle ilgili farkindalik eksikligine ve ‘bitki korliigii’ olgusunun
ortaya ¢ikmasina yol agmaktadir (Stagg ve Dillon, 2022). Oyle ki, bitki korliigii ileri diizeyde
ortaya ¢iktiginda, bireylerin bitkileri cogunlukla cansiz organizmalar olarak kategorize etme
egilimi gosterdigi gozlemlenmistir (Amprazis vd., 2021). Bu olgu, 6zellikle egitim hayatinin
erken evrelerinde daha belirgin hale gelmekte ve zamanla pekismektedir. Ozellikle gorsel
egitim materyallerinde, hayvanlarin bitkilere kiyasla daha dikkat c¢ekici bir bigimde
sunulmasi, bitki korliigiiniin yayginlagsmasina sebep olmaktadir (Schussler ve Olzak, 2008).
Bu durum, bitkilerin ekolojik ve biyolojik 6neminin arka planda kalmasina neden olurken
egitimde bitkilere yonelik farkindaligin artirilmasint zorunlu kilmaktadir. Ancak bu durum
yalnizca bireysel farkindalikla sinirli degildir. Egitim materyallerinde bitkilerin geri planda
kalmasi, “zoosovenist (hayvan odakli)” bir egitim anlayisina isaret etmektedir (Bozniak,
1994, akt. Hershey, 1996). Brownlee, Parsley ve Sabel (2023), calismalarinda ¢esitli biyoloji
ders kitaplarini inceleyerek bitki farkindaligi eksikliginin bu kaynaklara nasil yansidiginm
ortaya koymustur. Campbell Biyoloji kitabinda yer alan gorsellerin 9%65.96’sinin odak
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noktasinda hayvanlar bulunurken, yalnizca %19.64 gibi olduk¢a diisiik bir oran bitkileri
temsil etmektedir. Bunun yani sira hem hayvanlarin hem de bitkilerin birlikte temsil edildigi
gorsellerin oran1 %3.51, diger kategorilerde ise %10.88 olarak tespit edilmistir. Bu tiir
bulgular, o6grencilerin botanik konularinda yetersiz bilgiye sahip olmalarinin temel
nedenlerinden biri olarak one ¢ikmaktadir. Dolayisiyla egitim alaninda bitki farkindaliginin
artirilmasi, yalnizca bitkilere iligkin bilgi kazandirmakla smirli kalmayip, ¢evre koruma
bilincinin olusmasinda da ©6nemli bir rol oynayacaktir (Balding ve Williams, 2016;
Lindemann-Matthies, 2005; Uno, 2009). Bitkilerin ekolojik ve biyolojik 6neminin ihmal
edilmesi, gelecekte daha biiyiik cevresel sorunlara yol agma potansiyeline sahiptir. Biyolojik
cesitliligin korunabilmesi ig¢in bitki korliigiine karsi farkindalik olusturmak biiylik 6nem
tasimaktadir. Ulkemize 6zgii bitki cesitlerinin taninmasi, bu bitkilere iliskin &zelliklerin
bilinmesi, korunmasi ve dgrenilen bilgilerin gelecek nesillere aktarilmasi yalnizca biyolojik
cesitliligin siirdiiriilebilirligi agisindan degil, ayn1 zamanda iklim kriziyle miicadele agisindan
da bir gerekliliktir. Bu baglamda bitkilerin fark edilmesi ve korunmasi, ekolojik dengenin
saglanmasi ile iklim krizinin etkilerinin azaltilmasina yonelik temel adimlardan biridir.
Dolayisiyla biyoloji egitimi alaninda bitki korliigline yonelik farkindaligin artirilmast,
bireylerin siirdiiriilebilir yasam aligkanliklarin1 kazanmalar1 agisindan kritik bir baslangig
noktasidir (Amprazis ve Papadapoulou, 2024).

Bu ¢alismanin amaci, biyoloji 6gretmen adaylarinin bitki korliigii seviyelerini belirleyerek,
gelecekte bitki farkindaligini artirmada 6gretmenlerin  oynayabilecegi roliin  dnemini
vurgulamaktir. Ogretmenler, gelecek nesillere doga ve gevre bilinci kazandirma konusunda en
etkili rol modellerden biridir. Bu baglamda, 6gretmen adaylarinin bitkilere yonelik farkindalik
diizeylerinin artirilmasi, bu bilincin gelecekte 6grencilerine aktarilmasini saglamak acisindan
onemli bir baslangi¢ olusturmaktadir. Caligma kapsaminda, 6gretmen adaylarinin bitkileri
fark edebilme ve hatirlama yeteneklerini degerlendirmek amaciyla gorsel test ve hatirlama
gorevi kullanilmistir. Tiirkiye Cumhuriyeti Milli Egitim Bakanlig: tarafindan Tiirkiye Maarif
Modeli kapsaminda 2024 yilinda yayimlanan biyoloji ders kitaplarindan secilen ve bitki ile
hayvanlarin bir arada yer aldigi gorseller ilizerinden yapilan analizler, biyoloji dgretmen
adaylarinin bu organizmalar1 hatirlama egilimlerini ortaya koymustur. Bu kitaplar, 6gretmen
adaylarinin meslek hayatlarinda temel egitim materyali olarak kullanilacagindan, elde edilen
bulgular, 6gretmenlerin bitki farkindaligini 6grencilere aktarma potansiyellerinin artirilmasina
yonelik 6nemli bir katki sunmaktadir. Bu baglamda, 6gretmen adaylarinin bitkilere yonelik
farkindalik diizeylerinin artirilmasi, bu bilincin gelecekte oOgrencilere etkili bir sekilde
aktarilmasini saglamak i¢in kritik bir adim olarak degerlendirilebilir.

1.1. Arastirma Sorulari

1. Biyoloji 6gretmen adaylari, MEB Biyoloji ders kitaplarinda yer alan hayvan ve
bitkilerin bir arada oldugu fotograflardan olusan gorsel testte gordiiklerini nasil
tanimlamaktadir?

2. Biyoloji 6gretmen adaylar1 21 giin sonra gorsel testte yer alan goriintiilerde hangi
bitki/hayvan tiirlerini hatirlamiglardir?

2. Yontem
2.1. Katihmcilar

Bu calismada, arastirma problemine yonelik olgu ve durumlar sekillendiren &zelliklerin
belirlenebilmesi amaciyla, degiskenler dogrultusunda amaghi 6rnekleme ydntemi tercih
edilmistir (Yildirim ve Simsek, 2021). Calisma grubu, Ankara’daki bir devlet iiniversitesinde
biyoloji 6gretmenligi programina kayithh 85 6gretmen adayr arasindan goniilliilik esasina
dayali olarak secilen 74 6gretmen adayindan olusmaktadir (Tablo 1).
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Tablo 1. Katilimcilara Ait Ozelliklerin Dagilimi

f Y%
Cinsiyet Kadin 63 85.1
Erkek 11 14.9
1.sif 17 23.0
.. 2.siif 34 45.9
Swf dizeyi 3.smf 15 20.3
4.simif 8 10.8
Haftada birkag kez 15 20.3
Haftada bir kez 14 18.9
Dogada ne kadar siklikla Ayda birkag kez 30 40.5
vakit gecirdikleri Ayda bir kez 3 4.1
Yilda birkag kez 10 13.5
Yilda bir kez 2 2.7
Daha 6nce doga gezisine Evet 39 52.7
katilip katilmadiklar Hayir 35 47.3
Papatya 21 28.4
Orkide 5 6.7
Lale 11 14.9
Nergis 3 4.0
Giil 18 24.3
e Sakayik 2 2.7
f;; i%‘J)ekrisevdlklerl bitki Lavanta ) 27
Niliifer 2 2.7
Feslegen 1 1.3
Aycicek 1 1.3
Zambak 3 4.0
Yasemin 2 2.7
Menekse 3 4.0
Kedi 24 32.4
Kopek 11 14.9
Balik 9 12.2
Kus 14 18.9
Kaplumbaga 3 4.0
En ¢ok sevdikleri hayvan Panda 3 40
cesitleri Penguen 1 1.3
At 4 54
Ayi 1 1.3
Geyik 1 1.3
Tavsan 1 1.3
Aslan 1 1.3
Tilki 1 1.3

2.2. Materyal ve Veri Toplama Siireci

Aragtirmacilar tarafindan gelistirilen testte, Sekil 1’de sunulan iki gorselin yani sira 13 gorsel
daha bulunmaktadir. Bu gorseller, MEB biyoloji ders kitaplarmin ii¢ aragtirmaci tarafindan
titizlikle taranmasi sonucu olusturulan bir gorsel havuzundan secilmis ve eleme yapilarak
nihai hale getirilmistir. Gorsellerin se¢iminde hem bitkilerin hem de hayvanlarin esit derecede
On planda olmasina 6zen gosterilmistir.

Calismanin veri toplama siireci toplamda bes hafta siirmiistiir. ilk asamada, biyoloji 6gretmen
adaylarindan, kendilerine sunulan gorsellerin bulundugu testte, gordiiklerini yazmalari

147



Akpinarl vd. PAUEFD, 66, 144-156 [2026]

istenmistir. Devaminda, belirli bir zaman aralig1 birakilarak 21 giin sonra ayn1 adaylardan,
gorsel testte hatirladiklarini yazmalar1 talep edilmistir. Bu hatirlama testi, 6gretmen
adaylariin gorsel hafizalarinda bitkilerin ne derece akilda kalict oldugunu ve bu baglamda
bitki korliigiintin varligin1 ortaya koymay1 hedeflemistir. Bu tasarlanmis siireg, bitkilerin
gorsel algi tizerindeki etkisini degerlendirmek adina 6nemli bir adim olmustur.

Sekil 1. MEB Biyoloji Ders Kitaplarinda ve Tamma/Hatirlama Testlerinde Yer Alan Bitki ve
Hayvanlarin Bir Arada Oldugu Ornek Gorseller

P =

o
RS,

MEB 9. Sinif Biyoloji Ders Kitabi, 1. Unite, Yasam, MEB 12. Smif Biyoloji Ders Kitabs, 2. Unite,
s. 36 Canlilik ve Enerji, s. 69

Sekil 1’de de goriildiigii gibi, yalnizca hayvanlar degil, bitkiler ve yesil alanlar da gorsellerde
belirgin bir sekilde yer almaktadir. Bu noktada ¢alismaya Onciilik eden Sanders ve digerleri
(2024) tarafindan yiiriitiillen arastirma, doga temsillerinde bitkilerin siklikla arka planda
kaldigim1 ve bu durumun bitki farkindaliginin gelisimini olumsuz etkileyebilecegini ortaya
koymaktadir. Calismada, c¢esitli gorseller iizerinden yapilan analizlerle, bitkilerin
fotograflarda ne Slgiide temsil edildigi incelenmis ve bitkilerin gériiniirliigiiniin artirilmasinin
egitimsel agidan onemli oldugu vurgulanmistir. Bu onciil yaklasimdan hareketle, Tiirkiye
biyoloji ders kitaplari baglaminda gelistirilen bu arastirmada, testin olusturulmasinda fotograf
ylizeyinin en az %50’sini bitkilerin kapladig:1 gorseller tercih edilerek veri toplama araci
yapilandirilmistir.

Ayrica, secilen goriintiiler, biyoloji 6gretmenlerinin 6gretimlerinde temel materyal olarak
kullandiklar1 MEB Biyoloji ders kitaplarinda bulunan ders konular igerisinde yer aldigindan
dolay:1 Tiirkiye baglamina uygun bir igerigi temsil etmektedir. Bu nedenle biyoloji 6gretmen
adaylarinin gelecekte Ogretimlerinde sunacaklari konular baglaminda bitki farkindalik
diizeylerini  belirlemek  (Akpmarli vd., 2023) amaciyla yasam deneyimleriyle
iliskilendirilebilirdir.

2.3. Yanitlarin Kodlanmasi

Katilimcilar tarafindan verilen yanitlarin kodlanmas: siirecinde Sanders ve digerlerinin (2024)
caligmalarinda uyguladigi kodlama yontemi ile ilerlenmistir (Sekil 2). Her bir 6gretmen
adaymin cevabi, her kategori ile iliskilendirilerek kodlanmistir. Eger bir cevapta kategori
mevcutsa “var” (x) olarak, mevcut degilse “yok” (0) olarak kodlanmistir. Tablo 2'de bir
katilimeinin verdigi yanitlardan 6rnek kodlama sunulmustur. Bu baglamda kodlama siireci iki
asamadan olusmaktadir. Iki kategori diizeyinde kodlama siirecinde, katilimcilarin verdigi
temel yanitlara gore (6rnegin, “papatya” veya “bitki” gibi) kelimeler analiz edilmistir. Ikinci
asamada ise bu yanitlar daha iist kategorilere dahil edilerek analizleri gergeklestirilmistir
(6rnegin bitkinin bir parcast “yaprak”, “govde”, “cimen” gibi). Bu yanitlarla kodlamada
“bitkilerle iligkili yanitlar” olarak kodlanmistir. Benzer sekilde hayvanlarla ilgili verilen
yanitlarda da ayni1 islem gergeklestirilmis olup “Hayvanlarla iliskili yanitlar” seklinde kategori
yapilmuistir.
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Tablo 2. Bir Katilimcinin Verdigi Yanitlara Gore Yapilan Kodlamadaki Kategoriler

Ikinci diizey
kategoriler

Birinci diizey
kategoriler

Bitki gérme
diizeyleri

Verilen yanitlar

Bitkilerle
iligkili yanitlar

Monokotil
Heterotrof

Bocek kapan bitkisi

Papatya
Cicek
Yaprak
Agac
Cim

“Bitki” kelimesi

I T

ol

3
Heterotrof bir bitki

Cicek

NN W W W

[\

Cim
1 Bitkiler

Hayvanlarla
iligkili yanitlar

Yemekle ilgili
hareket
Yemekle ilgili
olmayan hareket
Tembel hayvan
Fare

Karinca

Arn

Semender
Solucan
Timsah
Kurbaga
Kelebek

Ordek

>

T T B B I

Arn yiyen bitki

Cime yayilan 6rdek

Bir ar1

Ek kategori

Sekil
Olgek
Mevsim

Yer

Renk

X

Yaprak iizerinde, bitkide asili
duran tembel hayvan, ¢imlerin
tizerinde oturan 6rdek
Sari, siyah, kirmizi, mavi, yesil

Bu kodlama siirecinde, biyoloji egitimi alaninda ¢alismalarina devam eden {i¢ arastirmaci, bu
kodlama siirecinde birlikte galisarak katilimcilardan elde edilen verileri kodlanmis ve tablolar
halinde sunulmustur. Bu siirecte tamamen Sanders ve digerleri (2024) ve daha oOnceki
calismalarinda yiiriittiikleri kodlama siireci (Nyberg vd., 2021: 34) temel alinmistir.

Sekil 2. Bitki Gérme Seviyeleri Modelinin Tiirk¢e Uyarlamasi (akt. Sanders vd., 2024).
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Belirli bir bitki tliriinii veya
bélimiini belirtmek

Bitkilerin bir bollimiinii
genel olarak belirtmek:
agac, cali.

"Bitki" kelimesi olarak
belirtmek

Bitki yamiti1 vermemek
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Sanders ve digerleri (2024) tarafindan 6nerilen bu model (Sekil 2), daha 6nceki ¢calismalardan
farkli olarak (6rnegin; Schussler ve Olzak, 2008; Balas ve Momsen, 2014; Parsley, 2020; Zani
ve Low, 2022; Pany vd., 2022; Stagg ve Dillon, 2022; Stagg vd., 2024), farkli tiirlerdeki
yanitlarin bitki farkindaligi literatiiriiyle iliskilendirilmesine olanak taniyan, ampirik olarak
faydal1 ve 6zgiin bir ¢ergeve sunmaktadir.

3. Bulgular

3.1. Biyoloji Ogretmen Adaylarmin Gorsel Teste Verdikleri Yamtlardan Olusan
Kategorik Diizeyler

Tablo 2’de sunuldugu gibi bir 6grencinin teste verdigi yanitlardan yola ¢ikilarak olusturulan
kodlar sunulmustur (Tablo 2). Testte yer alan tiim fotograflara iliskin verilen yanitlarla
kodlamalar ve kategorik diizeyler (Sanders vd., 2024) belirlenmistir. Ornegin, “Bataklik ve
g0l kenarinda bulunan bir timsah”, “Bitki iizerinde asili duran tembel hayvan” veya “yaprak
tizerinde mavi renkli yusuf¢uk bocegi” gibi her bir fotografa verilen yanitlara gére Tablo
2’deki kodlamalar tiim katilimcilar i¢in olusturulmustur. Bunun ardindan, Sanders ve
digerlerinin (2024) uyguladig1 bitki gérme diizeyleri kategorilerine gore tiim veriler grafik
haline getirilmistir (Sekil 3). Calismada ek olarak, hayvanlarin bitkilerden daha fazla
tanimlandigin1 ortaya koymak adina, katilimcilarin gorsel testte gordiikleri ve belirttikleri
hayvan cesitlerine iliskin kodlar da grafik haline getirilmistir (Sekil 4).

Sekil 3. Biyoloji Ogretmen Adaylarinin Gérsel Testteki Bitki Cesidi Gorme Diizeyleri (1. Uygulama)
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Olusturulan kategorilere gére biyoloji dgretmen adaylarinin verdikleri yanit sayisi

Sekil 3’e bakildiginda ilk uygulamadan elde edilen gorsel testte yer alan fotograflara gore
bitki gorme diizeyleri {li¢iincli kategorik diizeyde bitkilerle ilgili olmayan veya yalnizca
hayvanlarla ilgili olan yanitlarin kodlarna goére oldukga diisiiktiir. Katilimcilar, 3. Kategorik
bitki gorme diizeyi kapsaminda, gorsel testte en cok “bocekkapan bitkisi (47)’ni gormiis ve
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yanitlamiglardir. Bunu takiben, gorselleri betimlerken agirlikli olarak “Heterotrof (13)”, ve
“Cigek (13)” gibi kelimelerle de yanit vermislerdir. Ikinci kategorik diizeyde ise yalnizca
“Cim (3)” ve “Agac (1) gibi kelimelerden olusan yanitlar yer almaktadir. Ote yandan 1.
Kategorik diizey kapsaminda yalmizca “bitki (14)” kelimesi olarak verilen yanitlar da
bulunmaktadir.

Sekil 4. Biyoloji Ogretmen Adaylarinin Gérsel Testteki Gordiikleri Hayvan Cegitleri (1. Uygulama)
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Sekil 3’°te sifirinct kategorik Diizey (bitkilerle ilgili olmayan veya yalnizca hayvanlarla ilgili
olan yanitlar) olarak verilen kodlar ile Sekil 4’teki hayvan ¢esitlerine iliskin verilen yanitlara
bakildiginda, katilimcilarin gorsel testte gordiikleri ve yanmitladiklari hayvan cesitleri, bitki
cesitlerine gore oldukca fazladir (Sekil 3 ve Sekil 4). Katilimcilarin tamamai (74), gorsel testte
yer alan hayvan cesitlerinden olan “Kaplumbaga”, “Timsah”, “Kelebek”, “Kurbaga” gibi
yanitlar vermislerdir. Bu verileri takiben katilimcilar gorsellerde yer alan “Karinca (73)”,
“Fare (73)” yanitlari1 vermislerdir. Bu verileri takiben sirasiyla “Solucan (72)”, “Panda
(72)”; “Helikopter bocegi (71)”; “Tembel hayvan (70); “Sinek kusu (69)”; “Ordek (53)”
yanitlar1 vermislerdir. Ek olarak “Ates semenderi (30)”; “Kertenkele (27)”; 24 kisi “Arn (24)”
ve “Kaz (21)” gibi yanitlar da vermislerdir.

3.2. Biyoloji Ogretmen Adaylarinin Gérsel Teste Dair Hatirlama Diizeyleri

[k uygulamanin ardindan, katilimcilara 21 giin sonra, gorsel testten hatirladiklarini yazmalari
istenmistir. Boylelikle, biyoloji d6gretmen adaylarinin ders kitaplarinda yer alan hayvan ve
bitki ¢esitlerinin bir arada oldugu gorsellerin arasinda akilda kalic1 olanlar tespit etmek ve
bitki korliiklerini ortaya koymak amaglanmustir.
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Sekil 5. Biyoloji 6gretmen adaylarinin gorsel testteki hatirladiklar bitki ¢esitleri (2. Uygulama)
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Sekil 5’e bakildiginda, Sanders ve digerlerinden (2024) temel alinan bitki goérme diizeyleri, 21
glin sonra yapilan uygulamada ilk uygulamaya gore oldukc¢a diisiik cikmistir. Biyoloji
ogretmen adaylar, ticiincii kategorik diizey kapsaminda agirlikli olarak “cigek (14)” yanitini
vermiglerdir. Bunu takiben “papatya (6)” ve “bdcekkapan (2)” yanitlarini vermislerdir.
Katilimeilar ikinci kategorik diizey kapsaminda yalnizca “¢im (2)” yaniti vermislerdir. Ek
olarak, yalmizca “bitki (20)” kelimesiyle yanitlar, bitkilere iliskin hatirlama diizeylerinde
agirlikl olarak verilen yanitlar olmustur. Ote yandan, “bitkilerle ilgili olmayan veya yalnizca
hayvanlarla ilgili olan yanitlar (216)” ilk uygulamada oldugu gibi ¢gogunluktadir.

Sekil 6. Biyoloji Ogretmen Adaylarinin Gérsel Testteki Hatirladiklart Hayvan Cesitleri (2. Uygulama-
Hatirlama testi)
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Sekil 5’te sifirmcr kategorik diizey (bitkilerle ilgili olmayan veya yalnizca hayvanlarla ilgili
olan yanitlar) ile Sekil 6’da hayvan cesitlerine iliskin yanitlara bakildiginda, katilimcilarin
agirliklt olarak ilk uygulamadaki gorsel testten hatirladiklar: hayvan ¢esitleri olmustur (Sekil
5 ve Sekil 6). Katilimcilar agirlikli olarak “hayvan” kelimesini igeren yanitlar (48)
vermiglerdir. Bu verileri takiben, “Sinekkusu (26)”, “panda (20)”, “Karinca (16)”, “Solucan
(16)”, “Kelebek (16)” ve “Kertenkele (14)” yanitlar1 vermislerdir. Ote yandan, “Ates
semenderi (8)”, “Kurbaga (8)”, “Timsah (4)”, “Ordek (3)” ve “Kaz (2)” yanitlar1 da yer
almaktadir.

4. Sonug, Tartisma ve Oneriler

Bu calismada biyoloji 6gretmen adaylarinin bitki farkindalig: esitsizliklerinin tespit edilmesi
amaglanmistir. Calismanin sonuglarina gore, biyoloji Ogretmen adaylarmin bitki goérme
diizeylerinin olduk¢a smirli oldugu ve hayvanlara odaklanma egiliminde olduklari
goriilmiistiir. Sekil 3'te sunulan bulgular, katilimcilarin bitki gérme diizeylerinin {igiincii,
ikinci ve birinci kategorilerde diisiik oldugunu géstermektedir. Katilimcilar, gorsel testte en
cok “bdcekkapan bitkisi” ve “gigek’ gibi belirli ¢esitlere odaklanirken, genel anlamda “bitki”
kelimesini kullanmakla yetinmislerdir. Bu durum, bitkilerin gorsel algi siireclerinde geri
planda kaldigin1 gostermektedir.

Bulgular, bitki farkindalig1 esitsizligi kavramini desteklemektedir. Amprazis ve digerleri
(2021), Fancovicova ve Prokop (2011) ile Hoekstra (2000) tarafindan yapilan c¢aligmalarda,
bitki korliiglinliin temel nedenlerinden birinin, bitkilerin hayvanlar ve insanlar gibi aktif
hareket etmeyerek dikkat cekmemesi oldugu vurgulanmaktadir. Dolayisiyla insan beyninin
gorsel bilgi isleme kapasitesi, oncelikli olarak hareket eden uyaranlara yonelmekte ve bu
durum bitkilerin algilanmasii zorlastirmaktadir (Pany vd., 2022; Parsley, 2020). Ozellikle
Sekil 4 ve Sekil 6'da sunulan veriler, biyoloji 6gretmen adaylarinin gorsellerde hayvanlara
odaklandigint net bir sekilde ortaya koymustur. Katilimcilarin tamami “kaplumbaga”,
“kelebek”, “timsah” gibi hayvan ¢esitlerini agik¢a tanimlarken, bitkilerle ilgili yanitlar sinirlt
kalmistir. Bu durum, 68retmen adaylarinin bitkilere kars1 dikkat diizeylerinin diisiik oldugunu
ve bitki korliigii algisinin belirgin bir sekilde var oldugunu gostermektedir. Benzer sekilde,
Akpinarli ve digerleri (2023) tarafindan yapilan ¢alismada, Almanya ve Tiirkiye biyoloji ders
kitaplarinda bitki gorsellerinin hayvan gorsellerine oranla daha az yer aldig1 ve bunun 6gretim
stireglerinde bitki farkindaligini olumsuz etkileyebilecegi ortaya konulmustur. Bu durum,
temel ders materyallerinin bitki farkindaligi tizerindeki kritik roliinii bir kez daha
gostermektedir.

Caligmanin ikinci uygulamasinda, hatirlama testinde (Sekil 5), bitkilerin daha az hatirlandig:
tespit edilmistir. [lk uygulamaya kiyasla spesifik bitki gesitlerine dair verilen yanitlar “gigek”,
“papatya” ve “bocekkapan” gibi genel ifadelerle smirli kalmistir. Buna karsin hayvan
cesitlerinin hatirlanma orani oldukga ytiksektir. Bu durum, bitkilere yonelik gorsel alginin
gecici ve yiizeysel oldugunu ortaya koymaktadir. Bitki farkindaligina yonelik egitim alaninda
yurtdiginda yapilan ¢aligmalarda da Ogrencilerin hayvanlar1 bitkilere kiyasla daha kolay
tanty1p isimlendirdikleri (Kose, 2011; Patrick ve Tunnicliffe, 2011) ve hayvan gorsellerini
bitki gorsellerine gore daha kolay hatirladiklar1 belirlenmistir (Schussler ve Olzak, 2008).
Yilmaz ve Selvi (2023) de ¢alismalarinda, insanlarin bitkiler yerine hayvanlara daha fazla
canlilik atfettiklerini, egitimle yapilacak miidahalelerin dgrencilerin bitkilere olan ilgisini
artirabilecegi ve bitki korliiglinii onleyebilecegi vurgulamaktadir. Bu baglamda, biyoloji
O0gretmen adaylarinin ¢esitli yenilik¢i egitim yaklasimlar1 g¢ercevesinde, mobil 6grenme
araclar entegrasyonu ile bitkilere yonelik farkindaliklarinin artirilmasi 6nemli bir ¢6ziim yolu
olarak degerlendirilebilir. Akpimarli ve Kodseoglu (2024) calismalarinda, Actionbound
uygulamasi kullanilarak ac¢ik havada gerceklestirilen bitki ¢esidi 6grenme etkinliklerinin
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Ogretmen adaylar1 iizerinde motivasyon, ilgi, kalicilik ve Ogrenme keyfi sagladigini
belirtmislerdir. Calisma, mobil cihaz destekli 6grenmenin, 6grenci merkezli bir 6grenme
ortam1 yaratarak 6gretmen adaylarinin bitki ¢esitlerini saha c¢aligmalar1 araciligiyla aktif bir
sekilde 6grenmelerini sagladigin1 gostermektedir. Bu bulgu, mobil 6grenme araglarinin doga
egitimi ile entegre edilerek biyogesitlilik ve g¢evresel siirdiiriilebilirlik konularinda farkindalik
olusturabilecegine de dikkat cekmektedir. Ayrica bu durum, Ogrenciyi arastirmaya
yonlendiren ve aktif 6grenmeyi Onceleyen Yeni Tiirkiye Yiizyili Maarif Modeli ile de
ortlismektedir.

Calismadan elde edilen bulgular (Tablo 1), 6gretmen adaylarmin dogayla olan iliskilerinin
sinirli oldugunu da goéstermektedir. Katilimcilarin %47.3’lintin daha 6nce doga gezisine
katilmamis olmasi1 ve %40.5’inin dogada “ayda birka¢ kez” vakit gecirdigini belirtmesi,
bitkilere yonelik farkindaliklarin diisiik olmasinin bir diger nedeni olabilir. Schussler ve
Olzak (2008) ile Stagg ve Dillon (2022) ¢aligmalarinda, doga ile diizenli etkilesim kurmayan
bireylerde bitki farkindaliginin azaldigina dikkat ¢ekmislerdir.

Bulgular, literatiirde vurgulanan bitki farkindaligi esitsizligi kavramini desteklemekte ve
Ogretmen adaylarinin 6grenme siireglerinde bitkilerin geri planda kaldigin1 gostermektedir.
Bununla birlikte, arastirmanin tek bir tiniversite orneklemi ile sinirli olmasi ve hatirlama
testinin kisa siireli bir zaman araliginda gerceklestirilmesi, elde edilen sonuclarin
genellenebilirligini kisitlamaktadir. Ozellikle mobil &grenme uygulamalar, doga temelli
etkinlikler ve ders materyallerinde bitki cesitliligine daha fazla yer verilmesi, adaylarin
bitkilere iligkin ilgilerini artirarak 6grenme kaliciligini destekleyebilecek 6nemli uygulama
alanlar1 olarak degerlendirilmektedir. Gelecekte yapilacak aragtirmalarda, farkli 6gretim
yontemlerinin bitki farkindalig1 tizerindeki etkilerinin uzun vadeli olarak incelenmesi, farkl
orneklem gruplarinda uygulanmasi ve disiplinler aras1 yaklagimlarla desteklenmesi, egitimde
bitki farkindaliginin gelistirilmesine yonelik daha giiglii kanitlar sunacaktir.

Calismadan elde edilen sonuglara gore asagidaki 6neriler sunulabilir:

- Biyoloji 6gretmen adaylarmin bitki farkindaliklarini artirmak ve bitki cesitlerinin
Ogrenilmesine yoOnelik ilgilerini gelistirmek amaciyla dijital-mobil gorev tabanli 6gretim
icerikleri gelistirilmelidir.

- Biyogesitlilik ve cevresel stirdiiriilebilirlik ¢ergevesinde farkindalik kazandirabilecek
ogretim igerikleri, 6gretmen egitimi programlarina entegre edilmelidir.

- Bitkilere iligkin gorsel hafiza ve tanima c¢alismalarina dayali etkinliklerle 6gretmen
adaylarinin bitkilere yonelik algilarinin gii¢lendirilmesine yonelik egitimler diizenlenmelidir.

- Biyoloji 6gretmen adaylarimin doga ile daha fazla etkilesim kurmasini saglamak
amactyla doga gezileri ve gdzlem etkinlikleri gergeklestirilmelidir. Ogretmen adaylarmin bitki
farkindalig1 esitsizliklerini goz Oniinde bulundurarak, biyoloji ders kitaplarinda hayvan ve
bitki ¢esitlerinin ayn1 anda bulundugu gorsellerde bitkilerin gorseller igerisinde %50'den daha
fazla alan kapladig1 fotograflar eklenmelidir.
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Does Green Escape Attention? Prospective Biology Teachers’ Ability to
Detect Plants in Turkish Coursebooks

Sena Secil AKPINARLI", Sude Téorem ERSAN!, Pinar KOSEOGLU!

"Hacettepe University, Faculty of Education, Department of Biology Education, Tiirkiye

Abstract: This study investigates the phenomenon of plant blindness among Article Details
prospective biology teachers, focusing on their visual attention and recall Research Article
performance regarding plant and animal images in coursebooks. Photographs Received
selected from biology coursebooks published by the Turkish Ministry of National

Education were used to develop a visual test designed by the researchers. A total of 07/01/2025
74 prospective biology teachers voluntarily participated in the study. The Accepted
participants examined images containing both plants and animals, identified the

species they observed, and were asked 21 days later to recall and write down the 29/12/2025
visuals they remembered. The findings revealed that participants’ visual awareness Keywords
of animals was significantly higher than that of plants. The data were coded

categorically to determine plant detection levels and analyzed accordingly. Results Plant blindness,

indicated that prospective biology teachers had limited visual perception of plants,

plant awareness

which may negatively impact the development of environmental awareness through

biology education. Moreover, the current study highlights the need to increase the disparity,
representation of plants in biology coursebooks. Enhancing prospective teachers’ biology
awareness of plants is essential for fostering long-term plant awareness, thereby

promoting environmental awareness among future generations. coursebooks,

prospective biology
teacher,

plant vision level.

1. Introduction

Plants play an indispensable role in sustaining life on Earth and maintaining the balance of
ecosystems. Comprising 80% of global biomass, plants not only generate oxygen essential for
life but also provide the basic building blocks for food, medicine, and other life-sustaining
resources for humanity (Johnson, 2018). Plants, at the same time, contribute to climate
regulation and significantly support the preservation of environmental balance (Knapp, 2003;
Kocabas, 2017). Furthermore, the development and foundation of biology as a science,
including its roots in geochemistry and physics, fundamentally depend on plants (Beerling,
2017; Flanner, 1999; Knapp, 2019; Knight, 2008, cited in Thomas et al., 2022). Despite their
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ecological importance, plants receive relatively less attention compared to animals and are
often overlooked. Among the reasons for this are their tendency to grow in clusters, their
predominantly green coloration, and their modes of movement, which differ significantly
from those of humans (Wandersee & Schussler, 2001). The fact that plants inhabiting the
same environment often exhibit similar phenotypic traits is another factor that reduces their
appeals and makes them harder to notice (Prokopy & Owens, 1983). This disregard for plants
is not only limited to individual perceptions but also manifests in the allocation of
conservation funding, which tends to favor animal taxa, even though plants constitute the
majority of endangered taxa (Mammola et al., 2020). Today, one in every five plant species
worldwide is at risk of extinction (Thorogood, 2020). In addition to being fundamental
components of diversity, plants play a crucial role in ensuring ecosystem sustainability and
maintenance of natural resources (Akpiarli & Koseoglu, 2025). However, despite these vital
functions, the ecological and biological importance of plants is often overlooked. This lack of
attention is described in education and society as “plant blindness” (Wandersee & Schussler,
2001) or, more recently, as “plant awareness disparity” (Parsley, 2020). “Plant blindness” or
“plant awareness disparity” refers to the tendency of individuals to overlook the presence of
plants or fail to distinguish them from other elements in their surroundings.

Wandersee and Schussler (2001) defined the concept of plant blindness as a serious and
problematic cognitive form of prejudice and emphasized that such prejudices lead individuals
to find plants less aesthetically appealing, to notice them less frequently than animals, and to
perceive them merely as an indistinct background. Parsley (2020) proposed a more
innovative and holistic approach to plant blindness. In her research, she argued that the
concept of ‘plant awareness disparity’ is more comprehensive than the metaphor of
‘blindness’. It was emphasized that the term ‘disparity’ reflects the fact that people notice
plants less frequently than animals, and this perceptual gap leads to inattentiveness towards
plants, relegating them to the background. This inattentiveness is considered a primary reason
why individuals lack knowledge about the significance of plants. When the perception of
plants as a vague background is examined within the concept of human behavior, it becomes
apparent that individuals walking through a forest are more likely to notice actively moving
elements, such as a predator, or to focus their attention on observing a cute animal closely. In
contrast, a bush or a herbaceous plant often goes unnoticed and remains difficult to describe
even if it is observed (Dellino, 2023). The fact that plants generally have long flowering
periods, but their flowers are visible for only a short time, along with their lack of active
movement, makes them less attractive compared to other dynamic elements of the ecosystem.
This situation leads to lack of awareness about plants and the emergence of the phenomenon
known as plant blindness (Stagg & Dillon, 2022). In fact, it has been observed that when plant
blindness reaches as an advanced level, individuals may even categorize plants as non-living
organisms (Amprazis et al., 2021). This phenomenon becomes particularly apparent during
the early stages of education and tends to become reinforced over time. Notably, the more
appealing visual presentation of animals in educational materials compared to plants
contributes to the spread of plant blindness (Schussler & Olzak, 2008). While this
marginalizes the ecological and biological importance of plants, it also makes increasing plant
awareness in education essential. However, this issue is not only limited to individual
awareness. The backgrounding of plants in educational materials reflects a “zoo-chauvinist”
(animal focused) educational approach (Bozniak, 1994, cited in Hershey, 1996). In their
studies, Brownlee, Parsley and Sabel (2023) examined various biology coursebooks to
determine how plant awareness disparity was represented. For example, Campbell found that
animals were the focal point in 65.96% of the visual materials in a biology coursebook,
whereas plants were represented at a much lower rate of 19.64%. Furthermore, visuals that
depicted both animals and plants together accounted for 3.51%, while this rate rose to 10.88%
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in other visual categories. Such findings stand out as one of the main reasons why students
lack sufficient knowledge about botany. Therefore, increasing plant awareness in the field of
education will not only be limited to acquiring knowledge about plants, but will also play a
significant role in fostering environmental protection consciousness. Ignoring the ecological
and biological importance of plants has the potential to lead to more severe environmental
problems. In order to protect biological diversity, it is crucial to raise awareness of plant
blindness. Recognizing plant species in Tiirkiye, understanding their characteristics,
protecting them, and ensuring their transmission to future generations is essential not only for
the sustainability of biodiversity, but also for combating the climate crisis. In this sense,
noticing and protecting plants represents one of the fundamental steps toward maintaining
ecological balance by mitigating the effects of the climate crisis. For this reason, increasing
awareness of plant blindness through education is a critical starting point for individuals to
develop sustainable life habits.

The purpose of the current study is to determine the levels of plant blindness among
prospective biology teachers and to emphasize the important role they can play in fostering
future plant awareness. Teachers serve as highly influential role models in cultivating nature
and environmental consciousness in future generations. In this sense, increasing prospective
teachers’ awareness of plants is a crucial starting point for transferring this consciousness to
the future students. Within the scope of the study, a visual test and a recall task were used to
assess the awareness and memory skills of prospective teachers regarding plants. The analyses
based on visuals selected from biology coursebooks published by the Turkish Republic
Ministry of National Education (MNE)—featuring plants and animals together—revealed the
recall tendencies of prospective biology teachers toward these organisms. Since these books
are expected to serve as key educational resources for prospective teachers in their
professional lives, the findings contribute significantly to enhancing their potential to convey
plant awareness to students. In this context, raising the awareness levels of prospective
teachers regarding plants can be considered a critical step toward effectively transmitting this
awareness to future students.

1.1. Research Questions

1. How do prospective biology teachers describe what they observe in the visual test
composed of photographs featuring both animals and plants from the biology coursebooks
published by the MNE?

2. Which plant/animal species do prospective biology teachers recall from the visuals in
the visual test after 21 days?

2. Method
2.1. Participants

In this study, the purposive sampling method was employed to identify the characteristics that
shape the phenomena and cases relevant to the research problem (Yildirrm & Simsek, 2018).
The working group consisted of 74 prospective teachers, selected on a voluntary basis from
among 85 students enrolled in the biology teacher education program at a state university in
the city of Ankara (Tablel).

146



Akpinarli et al.

Table 1. Distribution of the Characteristics of the Participants

PUIJE, 66, 144-156 [2026]

f %
Woman 63 85.1
Gender Man 11 14.9
1% Year 17 23.0
2" Year 34 459
Year Level 39 Year 15 203
4" Year 8 10.8
Several times a week 15 20.3
Once a week 14 18.9
Frequency of Time Spent in  Several times a month 30 40.5
Nature Once a month 3 4.1
Several times a year 10 13.5
Once a year 2 2.7
Participation in Nature Yes 39 52.7
Trips No 35 47.3
Daisy 21 28.4
Orchid 5 6.7
Tulip 11 14.9
Daffodil 3 4.0
Rose 18 24.3
Peony 2 2.7
Favorite Plant Species Lavender 2 2.7
Lotus 2 2.7
Basil 1 1.3
Sunflower 1 1.3
Lily 3 4.0
Jasmine 2 2.7
Violet 3 4.0
Cat 24 324
Dog 11 14.9
Fish 9 12.2
Bird 14 18.9
Tortoise 3 4.0
Panda 3 4.0
Favorite Animal Species Penguin 1 1.3
Horse 4 54
Bear 1 1.3
Deer 1 1.3
Rabbit 1 1.3
Lion 1 1.3
Fox 1 1.3

2.2. Material and Data Collection Process

In the test developed by the researchers, there were 13 additional visuals besides the two
shown in Figure 1. These visuals were selected from a visual pool created through a
meticulous review of biology coursebooks published by the MNE, conducted by three
researchers, and were finalized accordingly. In the selection process, special attention was
paid to ensuring that both plants and animals were equally prominent in the visuals.
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Figure 1. Sample Visuals Featuring Both Plants and Animals from MNE Biology Coursebooks, Used
in The Recognition/Recall Tests

ME 12th Class Biology Course Book, Unit 2
p. 36 "Liveliness and Energy" p. 69

As shown in Figure 1, the visuals included bot only animals but also plants and greenery
fields. To finalize the test, visuals covering at least 50% of the photographic surface were
preferred, and the data collection process was completed accordingly (Sanders et al., 2024).

In addition, the selected visuals were taken from the course units of the MNE Biology
coursebooks, which are used by biology teachers as core teaching materials. Therefore, they
represented content relevant to the Tiirkiye context. This allowed the visuals to be associated
with the life experiences of prospective biology teachers and enabled the evaluation of their
plant awareness within the context of the topics they would likely teach in the future
(Akpinarl et al., 2023).

The study was approved on ethical grounds with the written consent granted by the Research
Ethics Commission of Hacettepe University, Institute of Educational Sciences, dated
03.01.2025, under protocol number E51944218-050. The data collection process lasted five
weeks in total. In the first phase, prospective biology teachers were asked to write down what
they observed in the visual test presented to them. After a set interval of 21 days, the same
participants were asked to recall and write down what they remembered from the test. This
recall test aimed to reveal the extent to which plants were retained in the visual memories of
the prospective teachers, thereby shedding light on plant blindness. This planned process
constituted a significant step toward evaluating the influence of plants on visual perception.

2.3. Coding the Answers

In the process of coding the participants’ responses, the method applied by Sanders et al.
(2024) was applied (Figure 2). Each response provided by a prospective teacher was coded in
relation to each category. If a category was present in the answer, it was coded as “present”
(x), if not, it was coded as "not present” (0). A sample coding of a participant’ answers is
presented in Table 2. Accordingly, the coding process consisted of two stages. In the first
stage, participant responses containing words such as “daisy” or “plant” were analyzed
according to whether they reference plants. In the second stage, these responses were further
analyzed by grouping them into broader categories (e.g., plant parts such as “leaf”, “stem”,
“grass,” etc.). These were coded as “answered related to plants”. Similarly, responses
concerning animals were coded under the category of “answers related to animals”.
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Table 2. Coding Categories Based on The Responses of a Sample Participant

Second-level
categories

First-level
categories

Plant Recognition
Level

Given Answers

Answers related to
plants

Monocotyledon
Heterotroph
Insectivorous
plant

Daisy

Flower

Leaf

Tree

Grass

Word of “plant”

b

3
3
3

[\

A heterotrophic plan

Flower

Grass
Plants

Answers related to
animals

Movement related
to eating
Movement not
related to eating
Sloth

Mouse

Ant

Bee

Salamander
Warm

Crocodile

Frog

Butterfly

Duck

bl

T T B B R

Bee-cating plant

Duck grazing on the
grass

A bee

Additional category

Shape
Scale
Season
Place

Colour

On the leaf, a sloth
hanging on a plant, a
duck sitting on the grass
Yellow, black, red, blue,
green.

In the coding process, three researchers specializing in biology education collaborated. These
researchers have also conducted several studies related to plant awareness. The data obtained
from the participants were coded and tabulated by the three researchers. This process was
primarily based on the coding procedure previously applied by Sanders et al. (2024) in earlier

studies (Nyberg et al., 2021, p. 34).

Figure 2. Turkish Adaptation of the Plant Recognition Levels Model (Adapted from Sanders et al.,

2024).

of plant or a part of it

Mentioning a part of

bush

Mentioning a certain type

plants at a géneric: tree,

Mentioning as the word
of “plant™

0 Not giving the answer of
plant
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Recommended by Sanders et al. (2004), this model provides a categorization system for
responses that aligns various types of answers with the broader plant awareness literature
within a single, empirically grounded, and applicable framework (e.g., Schussler & Olzak,
2008; Balas & Momsen, 2014; Parsley, 2020; Zani & Low, 2022; Pany et al., 2022; Stagg &
Dillon, 2022; Stagg et al., 2024).

3. Findings

3.1. Categorical Levels Based on the Responses Given to the Visual Test by Prospective
Biology Teachers

As shown in the table above, the codes derived from the responses of prospective teachers
were presented (Table 2). The codes and categorical levels (Sanders et al., 2024) were
determined based on the answers given for all the photographs included in the test. For
instance, coding was conducted for responses such as “A crocodile by a swamp or lake”, “A
sloth hanging on a plant”, or “A blue-colored dragonfly on a leaf” and applied to all
participants. Following this, as in Sanders et al. (2024), the data were mapped according to the
plant recognition levels (Figure 3). In addition, the codes related to the animals identified and
noted by participants in the visual test were also charted to demonstrate that animals were
recognized more frequently than plants (Figure 4).

Figure 3. The Plant Recognition Levels of Prospective Biology Teachers in The Visual Test
(Application 1).

Manocotyledan 1

Heterotroph

Daisy 3

"y [nsectiverous plant 47

Fern

Flower

Tree I 1
Cirass I .

Answers given as the word
— o 14
of “plant™

= Answers not related to plants

~

PLANT SEEING LEVELS

948

but animals

| 1 | I 1
200 400 600 R0O0 ]

The number of answers given by biology prospective teachers depending on the categories
formed

As shown in Figure 3, plant recognition levels within the 3™ category —based on the
photographs in the visual test from the first application—were considerably lower compared
to responses not related to plants or those related only to animals, according to the coded
answers. Within the scope of the 3rd categorical plant recognition level, participants most
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frequently recognized and responded with “Insectivorous plant” (47). This was followed by
responses such as “Heterotroph” (13) and “Flower” (13) while describing the visuals. In the
2nd categorical level, responses consisted only of words such as “Grass” (3) and “Tree” (1).
On the other hand, in the context of the 1st categorical level, the only response recorded was
the word “plant” (14).

Figure 4. The Animals Identified by Prospective Biology Teachers in the Visual Test (1" Application)

Tortoise L

Crocodile ' L

Butterfly ] 74
Frog ] 74
Ant ] 73

73

Mouse : 7
Panda ! k7
Flying dragon ' 71
Sloth . 0
Hummingbird
Duck ] 53

Salamandra ' 30

ANIMALS SEEING IN THE VISUAL TEST

Lizard 7
Bee . 4

Goose 21

T T | T 1
20 40 60 &0 100

The number of answers given by biology prospective teachers depending on the categories
formed

When the codes categorized as the 0™ level (not related to plants or only related to animals) in
Figure 3 are compared with the responses regarding animals in Figure 4, it is evident that the
number of animal species identified and mentioned by participants in the visual test was
considerably higher (Figures 3 and 4). All participants (74) provided responses involving
animals shown in the visuals, such as “Tortoise, “Crocodile”, “Butterfly”, and “Frog”.
Additionally, “Ant” (73) and “Mouse” (73) were among the most frequently mentioned
species. These were followed by “Worm” (72), “Panda” (72), “Flying Dragon” (71), “Sloth”
(70), “Hummingbird” (69), and “Duck” (53). Further responses included “Salamandra” (30),
“Lizard” (27), “Bee” (24), and “Goose” (21).

3.2. Recall Levels of Prospective Biology Teachers Regarding the Visual Test

Following the first application, participants were asked to write down what they remembered
21 days later. Their task aimed to determine which elements from the visuals —featuring both
animals and plant species from the coursebooks—remained in their memory and to reveal
indicators of plant blindness.
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Figure 5. The Plant Species Remembered by Prospective Biology Teachers in the Visual Test (2"

Application)
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As shown in Figure 5, plant recognition levels based on the categorization by Sanders et al.
(2024) were found to be considerably lower in the application conducted 21 days later
compared to the first application. Within the scope of the 3™ categorical level, prospective
biology teachers primarily responded with the word “flower” (14), followed by “daisy” (6)
and “insectivorous plant” (2). In the context of the 2™ categorical level, the only response
recorded was “grass” (2). Additionally, responses consisting solely of the word “plant” (20)
were the most frequently provided answers at the recall level concerning plants. On the other
hand, answers categorized as “not related to plants or only related to animals” (216) were

predominant, as in the first application.

Figure 6. The Animals Remembered by Prospective Biology Teachers in the Visual Test (2™

Application — Recall Test)
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When considering the responses categorized at the 0™ level (not related to plants or only
related to animals) in Figure 5 and the answers regarding animals in Figure 6, it becomes clear
that participants primarily remembered animals in the visual test administered in the first
application (Figures 5 and 6). The most frequent response was the word “animal” (48). This
was followed by references to “hummingbird” (26), “panda” (20), “ant” (16), “worm” (16),
“butterfly” (16) and “lizard” (14). Additionally, responses included “salamandra” (8), “frog”
(8), “crocodile” (4), “duck” (3), and “goose” (2).

4. Discussion, Conclusion, and Suggestions

In the current study, the aim was to determine the plant awareness disparity among
prospective biology teachers. Based on the results, it was found that plant recognition levels
of prospective biology teachers were quite limited, and they tended to focus primarily on
animals. The findings presented in Figure 3 demonstrated that participants’ plant recognition
levels were low across the 3™, 2™ and 1% categories. In the visual test, participants mainly
focused on specific species such as “insectivorous plant” and “flower”, while generally
resorting to the generic term “plant”. This finding suggests that plants are often overlooked in
visual perception processes.

The findings support the concept of plant blindness. In studies conducted by Amprazis et al.
(2021), Fancovicova and Procop (2011) and Hoekstra (2000), it was pointed out that one of
the primary reasons for plant blindness is that plants, unlike animals and humans, do not
exhibit active movement, and therefore fail to attract attention. As a result, the visual
information processing capacity of human brain is primarily directed toward moving stimuli,
making it difficult to perceive plants (Pany et al., 2022; Parsley, 2020). In particular, the data
presented in Figures 4 and 6 clearly indicate that prospective biology teachers focused on
animals in the visuals. While all participants clearly identified animals such as “tortoise”,
“butterfly”, “crocodile”, their responses regarding plants remained limited. This suggests that
prospective teachers’ attention toward plants was low and that a clear indication of plant
blindness was present. Similarly, in a study by Akpmarl et al. (2023), it was noted that plant
visuals appeared less frequently than animal visuals in biology coursebooks in both Germany
and Tirkiye, potentially having a negative impact on plant awareness in educational contexts.
These findings demonstrate that core instructional materials play a critical role in shaping
plant awareness.

In the second application of the study, it was found that plants were less frequently
remembered in the recall test (Figure 5). Compared to the first application, the responses
referring to specific plant species were limited to general expressions such as “flower”,
“daisy”, and “insectivorous plant”. On the other hand, the recall rate for animals was
considerably higher. This revealed that the visual perception of plants was temporary and
superficial. In studies conducted abroad in the field of education on plant awareness, it was
found that students were able to recognize and name animals more easily than plants (Kose,
2011; Patrick & Tunnicliffe, 2011), and that they could recall images of animals more readily
than those of plants (Schussler & Olzak, 2008). Yilmaz and Selvi (2023) emphasized in their
study that people tend to attribute more liveliness to animals than to plants, and that certain
educational interventions could increase students’ attention towards plants, thus helping to
prevent plant blindness. In this regard, it can be suggested that increasing prospective biology
teachers’ awareness of plants through the integration of mobile learning tools integration
within innovative educational approaches could offer a meaningful solution. In their study,
Akpmarli and Koéseoglu (2024) reported that learning activities related to plant species
conducted outdoors using the Actionbound application enhanced prospective teachers’
motivation, interest, retention, and enjoyment of learning. The study showed that mobile-
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assisted learning created a student-centered learning environment and enabled prospective
teachers to learn about plants actively through field-based experiences. This finding highlights
that awareness of biodiversity and environmental sustainability can be fostered by integrating
mobile learning technologies into nature-based education.

The findings obtained in the study (Table 1) indicated that prospective teachers had limited
interaction with nature. The fact that 47.3% of the participants had never participated in a
nature trip and that 40.5% of them stated that they spent time in nature “several times a
month” could be another reason for their low level of plant awareness. Schussler and Olzak
(2008) and Stagg and Dillon (2022) also found in their studies that individuals who lacked
regular contact with nature exhibited lower levels of plant awareness.

The findings support the concept of plant awareness disparity highlighted in the literature and
indicate that plants remain in the background of prospective teachers’ learning processes.
However, the study was limited to a single university sample, and the recall test was
conducted over a short period, which restricts the generalizability of the results. In particular,
incorporating mobile learning applications, nature-based activities, and increasing the
representation of plant species in instructional materials can enhance prospective teachers’
interest in plants and support learning retention. Future research should examine the long-term
effects of different teaching methods on plant awareness, apply them to diverse participant
groups, and support them with interdisciplinary approaches to provide stronger evidence for
improving plant awareness in education.

Based on the findings of the current study, the following recommendations can be made:

- Teaching materials based on digital and mobile tasks should be developed to increase
prospective biology teachers’ plant awareness and to foster their interest in learning plant
species.

- Within the framework of biodiversity and environmental sustainability, content
designed to foster plant awareness in students should be integrated into teacher education
programs.

- Training activities should be organized to enhance prospective teachers’ perception of
plants through visual memory and recognition-based activities.

- In order to increase prospective teachers’ interaction with nature, nature trips and
observational activities should be incorporated into teacher training.

Considering the plant awareness disparity among prospective teachers, biology coursebooks
that present animals and plants together should include more photographs in which plants
occupy more than 50% of the visual space.
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