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Bu calisma, okul dis1 matematik egitimi baglaminda hazirlanan matematik &gretmeni
adaylarinin ders planlarini incelemeyi amaglamaktadir. Calismanin katithmecilari, okul dist
matematik egitimi dersine kayith 41 matematik 6gretmeni adayidir. Calismanin veri
toplama kaynaklarini, katthmcilar tarafindan hazirlanan yazili ders plani dokiimanlari ve
ders planlarina eklenen 6grenci ¢alisma kagitlaridir. Ders planlari, a) 6gretim yontemleri, b)
matematiksel baglam ve icerik, c) etkinligin (dersin) amaci ve d) &grenme etkinliginin
uygulanmasinin planlandigr agtk hava ortamlar1 agismndan igerik analizi yoluyla
incelenmistir. Calismanin bulgulari, matematik dgretmeni adaylariin égrenmenin biligsel
yonlerine odaklandigini ve etkinlikleri i¢in genellikle okul bahgesini ve yesil alanlari tercih
ettiklerini, siklikla geometri ve 6l¢meye vurgu yaptiklarini gostermektedir. Katihmailar,
okul dis1 matematik egitiminin sosyal ve psikomotor yonlerini ortiik olarak belirtmiglerdir.
Geometri ve dlgme ile ilgili matematiksel icerik siklikla gozlemlenmistir. Katiimcilar,
gozlem ve kesif, yaparak dgrenme, sorgulamaya dayali 6grenme, disiplinlerarasi 6grenme
ve sinif i¢i baglamla iligskilendirme gibi gesitli yontemler kullanmislardir. Bu ¢alismanin,
okul dis1 matematik egitimi ve Ogretmenlerin mesleki gelisimine yonelik gelecekteki

calismalara 151k tutacag 6n goriilmektedir.

1. Giris

Acik hava Ogrenme ortamlari, Ogrencilerin anlamli ve
deneyimsel
yonelik alanlar veya dogal ortamlar olarak kabul
edilmektedir (Kiviranta vd., 2024). Bu ortamlar, orman ve
park gibi dogal ortamlari, kirsal ve kentsel ortamlar: (Moss,
2009), oyun alanlarin1 (Horton vd., 2018), tasarlanmis agik
hava merkezlerini (Thompson, 2013), saha gezilerini (Alon
ve Tal, 2017), okul bahgelerini (van Dijk-Wesselius vd.,
2018) ve tarihi ve arkeolojik alanlari (Yunker vd., 2011)
icermektedir.

ogrenmeye Kkatildigi, tasarlanmis amaca

Agik hava Ogrenme ortamlari, Ogrencilerin dogay:
deneyimlemelerine, sekilde
ogrenmelerine ve heyecan, motivasyon, ilgi alanlar1 ve
sosyal etkilesim gibi duyussal Ozellikler gelistirmelerine
olanak tamimaktadir (Alon ve Tal, 2017). Ayrica, dogayla
disiplinler aras1 baglantilar kurma (Graya ve Birrell, 2015;
Moss, 2009), hayal giicii ve yaraticilig gelistirme (Kiviranta
vd., 2024) ve sorgulama ve deneyimsel 6grenme yoluyla
dogal ve sosyal olgularin anlamli bir sekilde kesfedilmesi
igcin firsatlar sunmaktadir (Tal vd., 2019). Agk hava
O6grenme ortamlarimin egitimdeki kritik roliine ragmen,

kavramlari1 somut bir

aragtirmacilar 6gretmenlerin 6zellikle okul bahgeleri gibi
actk hava 6grenme ortamlarindaki giiven ve deneyim
eksikligini (Dyment, 2005) ve okul bahgelerinin 6gretmen
egitim uygulamalarina yetersiz entegrasyonunu (Cheng ve
digerleri, 2019; van Dijk-Wesselius, 2018) ileri siirmektedir.
Bu nedenle, okul dis1 6grenme ortamlarina odaklanan
mesleki gelisim egitim programlarinin gelistirilmesine
ihtiyag duyulmaktadir (Kisiel, 2013). Ogretmenlerin, okul
dist 6grenme ortamlarinda deneyim kazanmalari ve bu
ortamlarda  kargilasilan  engelleri mesleki egitim
programlari aracilifiyla asmay1 ogrenmeleri
onerilmektedir (Tal vd., 2019; van Dijk-Wesselius, 2018).

Aragtirmacilar, Ogretmenlerin bu alandaki mesleki
gelisimine duyulan ihtiyaa vurgulamis olmalarina
ragmen, Ozellikle matematik egitimi alamndaki

aragtirmalar smirli kalmaktadir. Bu calismalarin ¢ogu,
matematik disindaki alanlarda, Ozellikle fen egitimi
alaninda yiiriitiilmiistiir. Moss (2009), matematik egitimi
baglaminda, matematik 6gretmen adaylarimin matematigi
doga ile iligkilendirmeleri i¢in 6rnekler sunarak, onlarin
okul dist ortamlarda matematigi deneyimlemeleri
gerektiginin altin1 ¢cizmistir. Kus (2023) ise okul dis1 egitim
iizerine cevrimigi bir egitim tasarlamistir. Ancak bu
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calismalarda, Ogretmenler okul dist ortamlarda bizzat
deneyimleme firsati bulamamuiglardir. Kisiel'in (2013) de
belirttigi gibi, 6gretmenlerin mesleki gelisimi igin egitim
programlar: tasarlamaya, onlara deneyimler sunmaya ve
bu konuda onlar1 egitmeye ihtiya¢ bulunmaktadir.

Okul dis1 matematik egitiminin ve matematik 6gretmeni
adaylarinin mesleki gelisiminin gelismekte olan bir alan
oldugu bilinciyle, bu calisma matematik 6gretmeni
adaylarma okul dis1 matematik egitimi tizerine bir egitim
sunmustur. Bu egitim, Ozellikle okul disi 6grenme
ortaminda egitsel uygulama Orneklerine odaklanmis ve
o0gretmen adaylarimin okul disi1 6grenme ortamlarinda
matematik egitimini ilk elden deneyimlemelerine olanak
tanimustir. Bu ¢alismanin amaci, 6gretmen adaylarimn ders
kullandiklar1 planladiklar1
uygulama yontemleri, odaklandiklart matematiksel icerik

planlarini baglam tiirleri,
alanlari, tercih ettikleri acik hava 6grenme ortamlar ve
motivasyonlart (amaglar1) agisindan incelemektir. Bu da
ozellikle ders plani hazirlama konusunda, bu egitsel
programlara yonelik mesleki gelisim alanlarim belirlemeye
151k tutacagi ve bu alandaki 6gretmenlerin mesleki gelisim
ihtiyacini (Kisiel, 2013) karsilayacagi 6n goriilmektedir.

1.1. A¢ik Hava Matematik Egitimi

Acik hava 6grenme ortamlari, agirlikli olarak fen egitimi
alaninda incelenmistir (6r. Rios ve Brewer, 2014; Stagg vd.,
2022; Yunker vd., 2011). Bu ortamlar parklar, oyun alanlari,
sokaklar, okul bahgeleri ve benzeri yerleri kapsamaktadir.
Ozellikle okul bahgeleri veya okul arazileri, 6grencilerin
akranlariyla oynayabildikleri ve Ogrenebildikleri birkag
dogal okul dist 6grenme ortamindan biri olarak kabul
edilmektedir (Trater ve Malone, 2004). Okul bahgeleri,
basketbol sahalart ve oyun alanlar1 gibi alanlar igeren,
Ogretim igin erisilebilir mekanlar olarak goriilmektedir
(Feille, 2021). Bitki ve hayvanlarlailgili (6r. dogum gozlemi,
bahce olusturma ve oyun oynama) doga baglantili
etkinlikler i¢in firsatlar sunmaktadir. Bu yapilandirilmamis
ogrenme etkinlikleri, 6grencilerin deneyimsel 6grenmeye
aktif olarak katilmalarini saglamaktadir. Bu tiir firsatlar,
okul bahgelerinin 6tesine gegerek jeolojik gezilere (Alon ve
Tal, 2017), yesil alanlara (6r. parklar, bahgeler, ormanlar,
otlaklar) ve benzeri ortamlara uzanmaktadir (Jose vd.,
2017).

Matematik egitimi alaminda actk hava ortamlarinda
oldukca
Bununla birlikte, cesitli ¢alismalar agik hava matematik

O6grenmeye yonelik arastirmalar sinurlidir.
etkinliklerini incelemis ve bu etkinliklerin 6grencilerin
sinifin 6tesindeki diinyayi keyifli bir sekilde kesfetmelerine
ve Ogrenmelerine olanak tamidigimi belirtmistir (Moss,
2009). Bu calismalar, agik hava baglamlar: igin, ¢evredeki
geometrik bicimleri tanimlama, patikalardaki
matematiksel dizileri gozlemleme, oryantiring
egzersizlerine katilma (Moss, 2009) ve sanat, matematik ve
dogay1 biitlinlestiren etkinlikler ile dans etkinliklerini
iceren sanat temelli etkinlikler gibi 6rnekler sunmaktadir

(Kus, 2024b). Ayrica, tarihi binalarin geometrik

modellemesi i¢in teknoloji kullammimi (Cahyono ve
Ludwig, 2018) ve agaglarin yiiksekliginin &lgimii
baglaminda veri toplama ve analizini (Watson vd., 2011)
icermektedirler.  Ogretmen  egitimine
arastirmaya dayali calismalar, 6gretmen adaylarinin okul
dist matematik egitimi konusundaki bakis agilar1 veya
algilar1 {izerine yogunlasmistir (6r. Aydogdu vd., 2023;
Kus, 2023). Kus (2023), 6gretmen adaylarimin okul dist
O0grenme ortamlarinda ogretim konusundaki bakis
agilarinda 6nemli degisiklikler oldugunu vurgulamistir. Bu
calismalar, okul dis1 matematik egitimine genel bir bakis
agist sunmustur. Ancak, Kug'un (2023) ¢alismast ¢evrimigi
ortamlarda okul dist 6grenme
ortamlarinin tek bir yoniine odaklanan ve okul dis1

odaklanan

ylritilmistir  ve

matematik egitiminin deneyim temelli 6grenimine ihtiyag
duyulmaktadir.

Ogretmen adaylarini yetistirmek i¢in onlarin olas1 6grenme
ortamlari, baglamlar1 ve bunlarin matematikle iligkisi
hakkinda bilgi sahibi olmalari, ayrica matematigin nasil
entegre edilebilecegini bilmeleri gerekmektedir. Bu
kapsamda, bu calisma agtk hava matematik egitimine
odaklanmakta ve okul dis1 matematik egitimi dersi alarak
actk hava mekanlarinda 6grenme deneyimi yasayan
matematik Ogretmeni adaylarmin ders planlarini

incelemektedir.

Matematik 6gretmen adaylarinin ders planlarina yonelik
bu arastirmanin sorular: asagidaki gibi sunulmustur:

1. Matematik 6gretmeni adaylari, etkinliklerini hangi agik
hava mekanlarinda tasarlamigtir?

2. Matematik Ogretmeni adaylari, acik hava matematik
etkinliklerini hangi matematiksel igerikler {izerine
tasarlamigtir?

3. Matematik Ogretmeni adaylari, actk hava matematik
etkinliklerini hangi baglamda yiiriitmektedir?

4. Matematik Ogretmeni adaylari, agtk hava matematik
etkinliklerini hangi amaglarla yiiriitmektedir?

5. Matematik Ogretmeni adaylari, agtk hava matematik
etkinliklerini hangi metotlar ile uygulamaktadir?

2. Yontem
2.1. Desen

Bu ¢alismada arastirma yontemi olarak icerik analizi
kullanilmistir (Downe-Wamboldt, 1992). Icerik analizi,
belirli olgulari tanimlamaya ve Olgmeye, ayrica sozlii,
gorsel veya metinsel verilerden ¢ikarimlar yapmaya olanak
sagladig1 icin tercih edilmistir. Bu calismada, 6gretmen
adaylarinin yazili belgeleri olan metinsel veriler (ders
planlari) incelenerek, agik hava matematik egitimiyle ilgili
Ogretim etkinlikleri; ortamlar, 6gretim amaglari, 6gretim
igerigi ve baglamlari ile 6gretim yontemleri agisindan nicel
olarak tanimlanmis ve betimlenmistir.
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2.2. Calisma Grubu

Bu calismanin katilimcilari, bir devlet iiniversitesinde
Ogrenim goren 41 matematik Sgretmeni adayindan (29
kadin, 12 erkek) olusmaktadir. Toplam 46 katihimcidan
besi, verilen Odevin igerigini yanlis anladifl igin ders
planlann mevcut ¢alismanin disinda tutulmustur. Bu
ogretmen adaylar;, mezun olduktan sonra ortaokul
ogrencilerine ders verme yetkinligi kazandirmak amaciyla
Ogretmen yetistirme programlarinin bir parcasi olarak
Okul Disi Ogrenme Ortamlarinda Matematik Egitimi
dersini almiglardir.

Calisma, iki farkli Ogretim doénemi boyunca, iki ayn
matematik 6gretmeni aday1 grubuyla (sirasiyla 22 ve 24
kisilik) yurttiilmistiir. Ders igerigi her iki donemde de
tutarli kalmistir. Ders planlarmin gelistirilmesine iliskin
detayl: bilgi toplamak amaciyla 6gretmen adaylarinin ders
planlart analiz edilmistir. Bu se¢meli ders, ikinci sinif,
tctincii sinif ve dordiincli sinif olmak tizere ti¢ farkli simif
diizeyinden matematik Ogretmeni adaylarini icermistir
(Tablo 1). Dordiincii simif Ogretmen adaylart alan ve
pedagojik derslerin ¢ogunu tamamlamisken, ikinci siuf
ogrencileri agirlikl olarak kalkiiliis ve genel egitim dersleri
almis ve matematik pedagojisine siurli diizeyde maruz
kalmiglardir. Ugilincti simf dgrencileri ise cebir dgretim
yontemleri gibi pedagojik alan derslerinin yani sira
kalkiiliis ve dogrusal cebir gibi alan derslerini almaya
baslamislardir. Ders plani hazirlama deneyimi agisindan,
dordiincii ve tglincti smuf Ogrencilerinin ikinci siuf
Ogrencilerine gore daha fazla tecriibeye sahip oldugu
gozlemlenmistir.

Tablo 1.

Katilimcilarin sinif seviyesi
Sinif seviyesi f
2.smif 14
3.smif 9
4.simf 18
Toplam 41

2.3, Islem

Smav haftalar1 hari¢ 14 hafta siiren ders, yiiz yiize
ylritiilmiistiir. Ders, her hafta cesitli konular1 icermistir: a)
okul dist matematik egitimine giris; b) okul dist ortamlarin
kategorizasyonu; c) agik hava matematik egitimi 6rnekleri;
d) agik hava matematik egitimi etkinlikleri; e) bilim
miizeleri, matematik miizeleri ile sanat ve tarih miizeleri; f)
miizelerden 6rnek materyallerin tanitimi; g) 8grenciler i¢in
calisma kagidi hazirlama ve alan deneyimi; h) okul dist
egitimle ilgili onemli konularin tartisilmast (okul dist
egitimin zorluklari, giiglii yonleri ve izin siiregleri) gibi
konular tartisilmigtir. Dersin 6devlerinden biri, agik hava
matematik egitimi i¢in ders planlari tasarlamak tizerineydi.
Bunun sebebi, alandaki smurli kaynaklar gbz Oniine
alindiginda ders igeriginde agitk hava matematik
etkinliklerine yogunlasilmasindan kaynaklanmistir. Dersin
O0gretim elemari, acgtk hava matematik egitimine {ig
haftadan fazla siire ayirmistir.

Yazar, ayn1 zamanda dersi tasarlayan ve yiiriiten 6gretim
elemani, agk hava egitimine yonelik
uygulamalar tasarlamis olup bu konuda ¢esitli 6rnekler

matematik

sunmustur. Ayrica, katilimalar ¢alisma kapsaminda agik
hava matematik etkinliklerini bizzat deneyimleme firsatt
bulmustur. Ornegin,
etkinlikler su sekilde siralanabilir: a) parklardaki genis
alanlarin tahmini; b) oyun alanlarindaki kaydiraklarin veya

katillmalara sunulan  6rnek

engelli rampalarinin egimleri; c) agik hava ortamlarindaki
matematiksel heykeller; d) tarihi binalarin gozlemlenmesi;
e) ginliik hayatta atik veya ¢0p toplama ve veri analiziyle
iliskilendirme ve bir salincakta salinma hareketinin grafigi;
caddede araba parki ve dis mekan ortamlarimn veya
nesnelerinin teknoloji yazilimi kullammi ile geometrik
modellemesi; g) giinliik hayattaki sekillerin ve desenlerin
gozlemlenmesi (r. bitkiler, kaldirimlar). Bu érnekler ders
sirasinda detaylica tartisilmistir. ilerleyen haftalarda ise
ogretmen adaylari ii¢ farklr acik hava matematik etkinligini
deneyimlediler: a) okul bahgesindeki diregin dogrudan
6l¢lim yapilmadan dlgiilmesi, veri toplanmasi ve ortalama
yiiksekligi hakkinda tahminlerde bulunulmasi; b) dogada
gozlemlenen ¢igeklerin geometrik modellemesi; c) okul
bahgesindeki silindirik bir ¢6p kutusu gibi nesnelerin
artirilmis gergeklik uygulamast ile (GeoGebra kullanarak)
Ol¢lilmesi ve geometrik modellemesi.

Katilmcilara ders plami nasil tasarlanacagi konusunda
dogrudan bir talimat verilmemistir. Bunun yerine 6rnek bir
cerceve (Tablo 2) sunulmustur. Ancak, 6grenci calisma
kagitlari igin ornekler verilerek ¢alisma kagidi tasarimina
odaklanan bir ders tartismasi yapilmistir. Bu tartisma,
ogrencilere gorsellerin saglanmasi, Ogrencilerin gozlem
kayitlan igin alan olusturulmasi ve acik, net talimatlar
sunulmasi iizerinde yogunlasmastir.

Katilmailar ayrica ¢alisma kagidi yonergelerini okuyarak
ve kendi gozlemlerini kaydederek ilk elden deneyim
kazanmustir. Ornegin, bir ¢alisma kagidinda okul
bahgesindeki bir diregi Ol¢mek icin gorsellere yer
verilmigtir. Bu acik hava matematik egitimi etkinligi
sirasinda tahminlerini ve dlglimlerini kaydettikten sonra
ikinci bir calisma kagidi verilmistir. Bu kagitta, kaydedilen
yiiksekligi  hakkinda
¢ikarimlar yapmalar1 istenmistir. Bu yasanmis deneyim,
hem o&grenci ¢alisma kagitlar1 hem de ders planlar
hazirlamak i¢in hayati nem tagimaktadir. Ders siiresince,

verilerini  kullanarak  diregin

ogrencileri gozlem yapmaya, sorgulamaya ve deneyime
dayali 6grenmeye tesvik etmenin onemi ile okul dist
ogrenmede psikomotor yonleri vurgulayan uygulamali
etkinliklerin 6nemi iizerine tartismalar yapilmistir.

2.4. Veri Toplama Araglar
2.4.1. Ders planlari ve 6grenci calisma kagitlari

Bu c¢alismanin temel veri kaynaklarini, matematik
Ogretmeni adaylarimin ders planlar1 ve bu ders planlarina
eklenmis 6grenci ¢alisma kagitlar1 olusturmaktadir. Tiim
katillmalar 6devlerini g¢evrimigi olarak teslim etmistir.

Odevde, katilimalardan herhangi bir acik hava matematik
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egitimi baglaminda uygulanabilecek bir 6grenme etkinligi
tasarlamalar1 istenmistir. Ders planlarint belirli bir siruf
diizeyine veya miifredat hedefine gore hazirlamalar
konusunda herhangi bir kisitlama getirilmemistir. Daha
sonra, ders planinin igerigiyle ilgili bir 6grenci ¢alisma
kagidi hazirlamalari istenmistir.

Hazirlanan bu ders plam ii¢ boliimden olusmaktadir (Tablo
2). i1k boliim, etkinlik planinin 6zelliklerini agiklamaktadur.
Ikinci boliim, etkinlik planimn baglangig, uygulama ve
kapanis asamalarini detaylandirmaktadir. Son béliim ise
Ogrenci ¢alisma kagidini icermektedir.

Tablo 2.

Veri toplama aract (ders plam format1)

Odevin format:

Acgik hava matematik egitimi igin bir etkinlik/uygulama
tasarlamaniz istenmektedir. Acik hava egitimi igin mekan
kisitlamasi1  bulunmamaktadir. Bu 06devde, etkinlik plani
boliimiinde etkinligin nasil gerceklesecegini agiklamaniz ve
dgrenciler icin bir ¢alisma sayfas1 hazirlamaniz istenmektedir.
Bu odevde smuf diizeyi kisitlamasi yoktur. Ogrenim
kazanimlariyla iliskilendirme zorunlulugunuz yoktur, ancak
isterseniz iligkilendirebilirsiniz.

Etkinlik planinin ézellikleri Acgiklama

Etkinligi kisa agiklamasi

Iligkili matematiksel bilgi ve beceriler
Smif seviyesi

Arag ve gerecler

Etkinligin amac1

Siire

Mekan

Etkinlik plani
Zaman

Etkinligin baslangici
Etkinligin uygulanmasi
Kapanis

Beklentiler (Etkinligin sonunda
Ogrencilerin neleri bagarmasini
bekliyorsunuz?)

Ogrenci Calisma Sayfast

2.5. Veri Analizi

Matematik 6gretmeni adaylarimin ders planlarini analiz
etmek igin igerik analizi kullamlmistir. Bu yontem,
metinlerdeki bilgiyi kodlayarak verileri 6zetlemeye olanak

tanimaktadir (Cohen vd. 2018). Arastirma sorularim
yanitlamak amaciyla arastirmaci; a) ders planlarinin
amaglarina, b) etkinligi hangi ortamda uygulamay:
planladiklarina, «¢) etkinlikleri hangi yontemlerle
kullandiklarina ve d) 6gretmen adaylarinin hangi baglam
ve igerik alanlarina odaklandiklarina yogunlasmistir.
Calismanin analiz birimi, O6gretmen adaylarinin ders
planlarinda kullandiklar1 basit kelimeler veya daha uzun
ifadeler (6rnegin, climleler veya paragraflar) olmustur.
Aragtirmaci, her ders planini Kug'un (2023) ¢alismasindaki
kategorizasyondan esinlenerek onceden belirlenmis bir
kodlama sistemine gore kodlamistir.

Okul dis1 matematik Ogreniminin amaci, yani &gretim
motivasyonlar1 (Kisiel, 2005) olarak ele alinan bu husus,
dort temel boyutta incelenmistir: bilissel, duyussal, sosyal
ve psikomotor alanlar (Dettmer, 2005; Eshach, 2007; Kus,
2023; Rickinson vd., 2004). Eshach (2007) bu yoénlerden
ikisini 6zellikle vurgulamistir: 6grencilerin diisiinme ve
O0grenmesini iceren bilissel alan ile tutum, ilgi ve
motivasyonu kapsayan duyussal alan. Dettmer (2005) ise
Bloom taksonomisini revize ederek bilissel, duyussal,
sosyal ve psikomotor alanlar da dahil etmistir. Bu alanlar,
¢alismanin baglamina uyarlanmis ve Tablo 3'te detaylica
agiklanmugtir.

Tablo 3.

Okul dis1 matematik egitiminde 6gretim amaglart

Alan ve agiklamalar1

Biligsel alan
Matematigi somutlastirma, giinlitk yasamdaki deneyim
yoluyla 6grenme, belirli bir kavrami 6gretme, matematiksel
diisiinmeyi destekleme

Duyussal alan
Matematikle olumlu bir tutumla ilgilenme, matematige
olan ilgiyi artirma, motivasyonu destekleme

Sosyal alan
Insanlarla etkilegime girmeyi, iliskileri zenginlestirmeyyi,
sosyallesmeyi gelistirmeyi igerir (6r., matematik
ogreniminde iletisim becerilerini, sosyal becerileri
destekleme)

Psikomotor alan
Fiziksel katilimi i¢eren uygulamalar yapma (6r. hassas
Ol¢iim gorevleri, dans etme)

Diger
Diger disiplinlerle baglant: kurma
Gergek yasamda matematigin farkindaligini artirma

Ogretim amaglarmin (motivasyonlarmin) belirlenmesi igin
onceden belirlenmis bir kodlama semas: kullanilirken,
calisma ayrica agik hava matematik egitimini uygulamak
igin ortamlar, igerigi ve baglamlari ile 6gretmen adaylari
tarafindan kullanilan yontemleri belirlemek igin agik
(Corbin ve Strauss, 2015) teknigini de
kullanmistir. Bu, verilerden bu alanlarla ilgili kodlarin ve

kodlama
kategorilerin ortaya ¢ikmasini saglamistir.

Veri analizinin giivenilirligini dogrulamak igin ikinci bir
matematik egitimi arastirmacisi, ders planlarmin her
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bolimiinii  6nceden belirlenmis bir kodlama gsemasi
kullanarak bagimsiz olarak kodlamistir. Kodlama semast,
ikinci kodlayiciya agiklanmustir. ki
bagimsiz kodlayia arasindaki tutarlilik incelenmis ve Miles
ve Huberman (1998) tarafindan belirtilen kodlama anlagsma
ylizdesiyle karsilastirilmistir. Bu oran, %80'in tizerindeki
bir ylizdenin makul giivenilirlik sagladigini belirtmektedir.
Mevcut ¢alismada, %82'lik bir uyum bulunmus olup bu da
iyi bir giivenilirlige isaret etmektedir. Bundan sonra,

analizden Once

tutarsiz durumlar {izerinde uzlasmaya varmak icin
tartismalar yapilmistir.

3. Bulgular
3.1. A¢tk Hava Ogrenme Ortamlart

Tablo 4, katillmcilarin matematik 6gretimi igin potansiyel
gordiigii genis bir ortam yelpazesini ortaya koymaktadir.
Bu ortamlar doért ana kategori altinda siniflandirilmistir: (a)
yesil alanlar (oyun parklari, parklar, ormanlar, bahgeler,
botanik bahgeleri ve kdyler); (b) tarihi, arkeolojik ve jeolojik
alanlar; (c) okul bahgesi ve (d) sokak gibi kentsel ortamlar.
Acik hava matematik egitimi igin en ¢ok tercih edilen
mekan okul bahgesi olmustur. Bunu takiben, oyun parklari,
parklar, ormanlar ve bahgeler dahil olmak {izere yesil
alanlar, actk hava matematik egitimi i¢in en ¢ok algilanan
yerler olmustur. Ogretmen adaylari, tarihi, arkeolojik ve
jeolojik alanlar ile kentsel ortamlart matematik egitimi igin
uygun mekanlar olarak nadiren belirtmis olup her kategori
yalnizca tiger kez ifade edilmistir.

Tablo 4.
Acikhava 6grenme ortamlart
Mekanlar f
Yesil alanlar 15
Oyun alanlar1 3
Parklar 3
Orman 3
Bahcge 4
Tarihi, arkeolojik, jeolojik sit alanlar1 3
Okul bahgesi 17
Kentsel ortamlar (sokaklar, dig mekan yapilari) 4
Belirtiimemis 2

3.2. Matematiksel Icerik ve Ogretim Baglamlar

Matematik Ogretmeni adaylari derslerinde; cebir, veri
analizi, sayilar ve kiimeler, geometri ve oOl¢gme gibi
icerik/0grenme alanlarina odaklanmistir. Tablo 5, ders
planlarinda gozlemlenen sikliklart gostermektedir. Bazi
Ogretmen adaylar1 birden fazla matematiksel alana
odaklanarak farkli matematiksel kavramlar arasindaki
baglantry incelemistir. Ozellikle geometri ve l¢me alanlari

birbirleriyle iligkili olarak gozlemlenmistir. Geometri alani

icinde, geometrik sekiller ve Ozellikleri ile simetri ve
yansima, matematikte en sik gdzlemlenen konular arasinda
yer almigstir. En sik gozlemlenen ikinci konu ise oriintiiler
olmustur. Dikkat gekici bir sekilde, cebirselden ziyade
agirlikli gorsel  nitelikte  Oriintiilerden
yararlanmiglardir. Yalmizca birkag katilima  gorsel
orintiileri cebirsel yapilariyla iligkilendirmistir. Ol¢cme

olarak

alaninda ise katihmalar c¢ogunlukla uzunluk ve alan
Ol¢imiine odaklanmistir.

Tablo 5.
Ders planlarinin matematiksel icerikleri
Icerik alanlari f
Geometri
Geometrik sekiller ve 6zellikleri 13
Benzerlik, Ucgen esitsizligi 4
Pisagor teoremi 1
Koordinat sistemi (analitik geometri) 2
Geometrik doniisiim (simetri, yansima) 3
Perspektif ¢izimi 1
Toplam 24
Cebir
Oriintiiler 7
Egim 1
Quadratik denklemler (e.g. parabol) 1
Toplam 9
Veri analizi
Veri toplama ve analizi 4
Say1 ve kiimeler 9
Oleme (uzunluk, asan, hacim, zaman) 20

Tablo 6, matematik 6gretmeni adaylarinin farkli agik hava
matematik egitimi ortamlarinda gesitli baglamlardan
bahsettiklerini gostermektedir. Yesil alanlar genellikle
geometrik sekilleri kesfetme, dogada oriintiiler olusturma,

bitkilerin simetrik &zelliklerini inceleme ve halk
oyunlarindaki  Oriintiileri  belirleme gibi  6gretim
baglamlariyla  iliskilendirilmistir. ~ Bazi =~ matematik

Ogretmeni adaylari, katilimcilarin ¢ogunun ders plam
baglamlarindan farkli olarak, daha 6zgiin baglamlar
sunmuslardir. Ozellikle ormanda gozlemlenen oldukca
ilging bir 6gretim baglami yer almaktadir. Bir katilimci,
agac halkalarimi agaclarin yasiyla iligkilendiren 6zgiin bir
Ogretim baglamu tasarlamustir. Bagka bir katithmar ise, bir
bahgedeki hortumun uzunlugunun tahmin ve 6lciimiine
yonelik ders planlarnn tasarlayarak arkadaglarindan
ayrismistir. Bunlar, diger akranlarina kiyasla farkli 6gretim
baglamlarini temsil etmektedir. Bir diger ilgi ¢ekici 6zgiin
baglam ise, Ogrencilerin veri analiziyle ilgili verileri
toplamalar1 ve analiz etmeleri istenen bir agik hava

tiyatrosunu ziyaret etmeyi icermektedir.
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Tablo 6.

Okul dist matematik egitimine yonelik 6gretim baglamlar:

Mekanlar Baglam Matematiksel icerik Alam
Yesil alanlar
Parklar Piknik alaninda bulunan geometrik sekilleri kesfetme ve bunlar1 desen (6riintii) olusturmak igin Geometrik sekiller ve
kullanma ortintiiler (Geometri, Cebir)
Bitkileri ve canlilar1 gzlemleyerek simetrik ozelliklerini arastirma (x2) Kesirler (Sayilar)
Piknik alaninda yapilan halk oyunlari (halay) sirasindaki adimlardkai desenler (6riintiiler)
Cigeklerin yapraklarini kopararak kesirleri ifade etme
Orman Fide dikimini ve boy artislarim gozlemleme ve kaydetme Oran-oranti, and grafik ¢izimi
Kesilmis agag govdelerindeki halkalar ile yaslar1 arasinda iliski kurma (Sayilar, Veri analizi)
Orman gezisi sirasinda bitkilerde ve kozalaklarda altin orani inceleme Uzunluk 6lgtimii
Sayilar
Bahge Bir hortumun uzunlugunu bulma Uzunluk 8l¢gtimii
Bitkilerdeki Fibonacci dizisini inceleme Sayilar
Bahgedeki meyveleri gruplayarak kiimeler ve grafikler olusturma Kiimeler ve veri analizi
Tarihi sit Tarihi agik hava tiyatrosunun ziyaret eden turistlerden elde edilen verileri analiz etme Veri analizi
alanlar1 Aqik alandaki gesmenin geometrik yapisini inceleme Parabol (Geometri, Cebir)
Minyatiir parktaki eserlerde oran ve orant1 kavramini kullanma Oran-orant1 (Sayilar)
Oyun alanlar1 Parktaki tirmanma aglarmin egimlerini belirleme Egim (Cebir)
Oyun alanindaki 6grencilerin konumlarin belirleme Kartezyen koordinat sistemi
Parktaki nesnelerde bulunan geometrik sekilleri tanimlama ve bunlarin geometrik modellemesini ~ Geometrik sekiller ve
yapma modelleme
Okul bahgesi Okul bahgesinde bulunan agag dallari, taslar ve ¢6p kutular1 gibi malzemelerle miizik yapma Kesirlerde toplama
(kesirlerde toplama) (Sayilar)zunluk 6lctimii,
Okul bahgesindeki diregin ve golgesinin uzunlugu (x2) Benzerlik
Fidelerin dikimini ve konumlarini belirleme Kartezyen koordinat sistemi
Basketbol sahasinin alanini (x2) ve hacmini tahmin etme ve 6lgme Uzunluk, alan, hacim 6lgme
Pisagor teoremiyle iliskilendirerek en kisa mesafeyi bulma Pisagor teoremi (Geometri,
Okul bahgesinde oriintii/ desen bulma (x1) toplanan malzemelerle 6riintii/desen olugturma (x1) cebir, 5lgme)
Bahgedeki kutularin farkli agilardan goriintimlerini ¢cizme Oriintiiler (Cebir)
Okul bahgesindeki geometrik sekilleri belirleme ve 6zelliklerini inceleme (x3) Perspektif alma (Geometri)
Ogrenciler bedensel hareketleriyle ticgenler olusturmast Geometrik sekil ve dzellikleri
Bahgede dans etme (pi sayisini gosterme, oriintiiler) (x2) (Geometri)
Ucggen esitsizligi (Geometri)
Sayilar
Kentsel Kaldirim taglarindaki gorsel desenleri inceleme ve olusturma Oriintiiler (Geometri, Cebir)
ortamlar (or. Sokakta bulunan iki konut arasindaki tahmini mesafeyi belirleme Uzunluk tahmin etme ve
cadde) Yoldaki trafik isaretlerinde hangi geometrik sekillerin kullamldigini inceleme olgme
Heykelin yaklalik uzunlugunu tahmin etme Geometrik sekil ve 6zellikleri
(Geometri)
Uzunluk 6lgme
Belirtilmemis Giines saati ile zaman bulma. Zaman ol¢gimii
(okul bahgesi, Ogrencilerin golgelerden geometrik sekiller olusturmast ve bu sekillerin 6zelliklerini incelemesi Geometrik sekil ve ozellikleri

bahge, orman)

(Geometri)

Oyun

parklarina

odaklanan  Ogretmen adaylar, 3.3. Ogretim Amaclari

Ogrencilerin tirmanma aglarin1 ve 6grenci konumlarin
koordinat sistemiyle iliskilendirerek egim, olgme ve
koordinat  sistemi  gibi = matematiksel = konular1
ogrenmelerini saglamistir. Ogretmen adaylari tarafindan
en c¢ok tercih edilen yer olan okul bahgelerinde ise
disiplinler aras1 etkinliklere yer verilmistir. Bunlar arasinda
okul bahgesinde bulunan nesnelerle miizik olusturma ve
dans etkinlikleri tasarlama gibi ¢alismalar bulunmaktadir.
Ogretmen adaylari, sokak ortamlarimi taglardaki gorsel
Ortintiileri ve trafik isaretlerindeki geometrik sekilleri
kesfetme ve olusturma veya konumlar arasindaki
mesafeleri tahmin etme gibi O6gretim etkinlikleriyle
iliskilendirmistir. Bu baglamlarin gesitli gorsel ornekleri

Tablo 9'da sunulmustur.

Matematik 6gretmeni adaylarinin ders planlarinin analizi,
matematik Ogreniminde Ogrencilerin bilissel yonlerine
oncelikli olarak odaklanildigini ortaya koymaktadir (Tablo
7). Toplam 34 katilima, Ogrencilerin belirli bir
matematiksel  icerikteki ~ Ogrenimlerini  gelistirmeyi
hedeflemigtir.
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bahsetmislerdir. Asagidaki ifadeler bunlari
Tablo 7. orneklemektedir:

Okul dis1 matematik egitiminde 63retim amaglar:

Alanlar f

Bir arag olarak okul dis1 matematik egitimi

Biligsel alan

Acik (Explicit) 34

Ortiik (Implict) 0

Toplam 34
Duyussal alan

Acik (Explicit) 12

Ortiik (Implict) 0

Toplam 12
Sosyal alan

Acik (Explicit) 2

Ortiik (Implict) 15

Toplam 12
Psikomotor alani

Acik (Explicit) 0

Ortiik (Implict) 18

Toplam 18

Bir amag olarak okul dis1 matematik egitimi

Diger disiplinlerle baglantt 6
Gergek yasamda matematigin farkindaligini 22
artirma

Biligsel yonler acisindan bakildiginda, 6gretmen adaylar:
belirli matematiksel kavramlar1 Ogretmeyi, Ogrencilerin
kavram yanilgilarin1 6nlemeyi, anlamalarin1 pekistirmeyi,
bilgilerini gercek yasam durumlarma uygulamalarini
saglamay1 ve matematigi anlaml bir sekilde 6grenmelerini
hedeflemistir. Yazili agiklamalarindan alinan asagidaki
ifadeler, bu hedeflerin her birine 6rnek tegkil etmektedir:

Bu etkinlik sonunda 6grencilerin daha iyi konuyu kavramasi
beklenir.  Dogada  matematigin
birgok

ogrenebileceklerini kavrarlar. Konuya bakis acilar: degisir. Bu

bulundugunu  ve

matematikteki konuyu somutlagtirarak
etkinlik sayesinde eglenerek matematik 6grenirler. Konunun
daha kaha

gosterdigimiz

olmasi ve ezbere dayanmamas: Oncelik

etmenlerdendir. ~ Ogrencilere  konuyu
eglendirerek, gostererek anlatmaya calismak, o konuyu daha
¢ok kavramalarini saglar (P26, matematigi anlaml 6grenme,

matematigi somutlastirma)

Bu etkinlikte 6grencilerinin 6l¢me becerilerinin yani sira
matematikle kullanilan Thales teoreminin giinliik hayata kisa
bir uyarlamasmin yapilmas:1 amaglanmistir. (P19, bilgilerini
uygulama)

Etkinligimin amaci, kiigiik ¢ocuklarda ozellikle dijital ve
analog saatlerle ilgili zaman kavramina iligskin ciddi yanilgilar1
gidermektir. Bunun nedeninin iki tiir saat kullaniminin olmasi
oldugunu diisiiniiyorum. Ogrenciler, 13:00 ile 6gleden sonra
zaman  dilimini anlamakta

1:00'in  ayn1 ifade ettigini

zorlaniyorlar...(P40, kavram yanilgisini 6nlemek)

Ek olarak, 6gretmen adaylar1 analitik diisiinme ve gorsel
diisinme gibi diger becerilerin gelistiriimesinden de

Kesirler konusunda toplama ¢ikarma ile miizik aletlerindeki
nota iligkisi vardir. Bu nedenle, muhakeme, analitik diistinme
ve gorsel diisiinme becerilerini gelistirmeyi hedefliyorum. (P5,
analitik ve gorsel diisiinme).

Ogretmen adaylarinin ¢alisma amaglar ve beklentilerine
dair yazili notlarinda duyussal ve biligsel yonler agikca
belirtilmis olsa da, ders planlarina sosyal yonleri dahil eden
katihmeallarin  ¢ogu (17'den 15') bu hedefleri ders
planlarinin amag kisminda net bir sekilde ifade etmemistir.
Bu sosyal yonler, grup etkinlikleri aracihigiyla iletisimi
tesvik etmeyi ve goriisler ile calismalar iizerine yansitmay1
tesvik ederek 6grenciler arasindaki baglar1 giiclendirmeyi
icermektedir. Ornegin, bir katihma agik¢a sunu
belirtmigtir: “Pi'nin sadece bir dairenin alanin ve ¢evresini
hesaplamak i¢in kullanildig1 yaygin inancimn aksine, daha
genis uygulamalar1 oldugunu goriiyoruz. Bu, 6grencilerin
sinifta birlikte hareket etmekten keyif almalarna ve
birbirlerinin dogum giinlerini her zaman hatirlayacaklarini
bilerek iligkilerini gii¢lendirmelerine yardima olacaktir.”
Bu ifade, bilissel, duyussal ve sosyal 6grenme hedeflerinin
biitiinlesmesini agik¢a ortaya koymaktadir. Bir baska
katihmer (P34) da okul disi bir baglamda 6grenmenin
sosyal yonlerini agikca dile getirmistir:

Bu etkinligin amac1

ogrencilerin  okul dis1 Ogrenme

ortamlarindan biri olan miizede iletisim becerilerinin de
gelisimini temele alarak topladiklar1 verileri daire grafigine
aktarmak. Yani Ogrencilerin bizzat kendilerinin gercek¢i
veriler toplamasini saglayarak istatistik egitimi icerigine
uygun okul dis1 egitim vermek. Ayni zamanda Antik Kent
icinde matematik barindirtyor mu gozlem yapmalarini ve

yorumlamalarini saglamak. (P34)

Bu ifade, 6grencilerin gergek yasam verilerini topladig1 ve
pasta grafikleri kullanarak sundugu bir miize ortaminda
iletisim becerilerinin gelistirilmesini vurgulamaktadir. Bu
yaklagim, istatistiksel 6grenmeyi isbirlik¢i veri toplama ve
analizle birlestirerek, 6grencileri antik bir sehir gibi 6zgiin
bir  Kkiiltiirel
gozlemlemeye ve yorumlamaya tesvik etmektedir.

baglamda matematiksel kavramlar

hedef
belirtilmese de, bazi etkinlikler bunlar1 dolayl olarak

Psikomotor beceriler birincil olarak acikca
igermistir. Buna hassas 6l¢lim gorevleri ve dans gibi
hareket tabanli etkinlikler 6rnek verilebilir; bu da fiziksel
katilmun  dikkate

katilima, etkinliklerinin psikomotor yonlerini kabul etmis

alindigii ~ diistindiirmektedir. ki
goriinmektedir. Bunlar P5 ve P10'un asagidaki ifadelerinde
sunulmustur. ilk drnek, belirli bir miizik oranin uyumlu
bir  sekilde
kullandiklariyla ilgilidir. Diger 6rnek ise o6l¢limii nasil

gerceklestirmek  i¢in  ellerini  nasil

hassas bir sekilde gerceklestirdikleriyle ilgilidir.
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Her grup farkli nesnelerle 8/4'liikk, 4/4'liik &lgiiye ulastiklar:
ritimleri bu ritme hangi nesne vuruslardan hangi kesirler
toplamindan nasil ulastiklarin gruplar halinde miizikal olarak
siuf ontinde  bahgede

canlandirirlar arkadasglar1

performanslarini sergilerler. (P5)

Her 6grenci, omuzdan parmak ucuna kadar olan mesafenin,
dirsekten parmak ucuna kadar olan mesafenin ve ellerindeki
bir parmagin (basparmak hari¢) uzunlugu ile o parmagm ilk
iki segmentinin uzunluklarini gézlem kagitlarindaki tablolara
yazar. Daha sonra, oranlari alarak altin oranla iligkisini
tartigirlar. (P19)

Ders planlarmin incelenmesi (41 katilimcidan 12'si),

Ogrencilerin matematige yonelik olumlu duyussal
tepkilerini gelistirmeye 6zel bir 6nem verildigini ve bu
duyussal yonlerin agikca belirtildigini ortaya koymustur.
Katilimailar, 6grencilerin matematigi soyut bir konu olarak
algilamalarini degistirmeyi umarak, ilgi ¢ekici ve eglenceli
O0grenme  deneyimleri yaratmayr hedeflemislerdir.
Ornegin, Katilmcr P31, “Etkinlik sayesinde matematigin
eglenceli bir seklide Ogrenirler. Matematige olan bakis
agilarini olumlu yonde degismesini bekliyorum” diyerek,
arzusunu vurgulamistir. Ayrica, 6grenci katilimini ve
P33'in su

ifadesinde belirgin olarak gozlenmektedir: “Ogrencilere

motivasyonunu artirma hedefi, katilima

koordinat sistemini okul disinda 6gretmek ve daha nitelikli
bir 6gretim saglamak, eglenerek 6grenmek.”

Bu bulgular, agtk hava matematik egitiminin matematigi
Ogretmek icin giiglii bir ara¢ olarak kullanildigini agik¢a
ortaya koymaktadir. Bununla birlikte, katilimcilar sadece
bir ara¢ olarak kalmayip, agik hava matematik egitimini
daha genis bir 6lgekte entegre etmeye yonelik ders planlar:
da gelistirmiglerdir. Az sayida katihma agik hava
matematik egitimini matematik egitiminde amag olarak
goriirken, katilimcilarin 6nemli bir kismi bunun degerini
matematik egitiminde bir arag olarak gormiistiir.

Ogretmen adaylari, ogrencilerin matematigin gercek
yasam baglamlarindaki varligina ve matematigin doga,
bilim, sanat ve tarih gibi diger disiplinlerle olan
baglantilarina dair farkindaliklarini gelistirmeye 6zellikle
vurgu yapmislardir. Bu bakis agisi, katihma Pé6'nin su
ifadesinde net bir sekilde &rneklendirilmisti: “Oriintii
kavramini pekistirmek, kalic1 6grenmeyi saglamak, ritmin
matematikle iligkili oldugunu ve matematigin sadece bir
ifade,
gibi

ders olmadigmi oOgretmek.” Bu actk  hava

deneyimlerinin  oriintii  tanima matematiksel

kavramlar1 6gretmek, gercek yasam uygulamalar1 yoluyla

kalia  6grenmeyi tesvik etmek ve matematigin

disiplinleraras: dogasini, ozellikle de ritim ve miizikle

baglantistn1  gostermek  igin nasil  kullanildigin

vurgulamaktadir.

Ayrica, c¢evre bilinci ve matematiksel kavramlarin
entegrasyonu, baska bir katilimcinin ifadesinde belirgin bir
sekilde gortilmektedir: “Son zamanlarda artan gcevre
sorunlarindan biri de orman yanginlardir. Maalesef orman
yanginlarinda binlerce agacimizi kaybediyoruz. Agaglarin
hem bize hem de diger canlilara bir¢ok faydas: vardir.
Ogrencileri de agaglari sevmeleri ve dogaya duyarli
bireyler olmalar1 amaclanmistir.” (P39). Bu 6rnek, acik hava
matematik egitimini sadece matematiksel kavramlari
ogretmekle kalmayip, ayn1 zamanda etraflarindaki
diinyaya yonelik daha genis bir anlayis ve takdir
gelistirmek igin genel bir hedef olarak gordiigiinii ortaya

koymaktadar.
3.4. A¢itk Hava Matematik Egitimine Yonelik Metotlar

Tablo 8, matematik Ogretmeni adaylarinin acik hava
matematik egitiminde kullandiklar gesitli 6gretim teknik
ve yontemlerinin sikligim1 = gostermektedir. Diger
disiplinlerle baglant1 kurma, en belirgin yaklasim olarak
ortaya ¢itkmistir (41 katihmcdan 19'u). Bu disiplinlerarasi
odak, 6zellikle doga bilimleri ve sanatin entegrasyonunda
belirgin olarak gozlenmistir. Ayrica, 16 matematik
Ogretmeni adayi, tasarimlar olusturma, Ol¢lim yapma,
hareket ve oyun, ve ¢izim gibi uygulamali etkinliklerle
karakterize edilen bedensel o6grenmeye 0Ozel Onem
vermistir. Gozlem ve kesif de matematik Ogretmeni
adaylar1 tarafindan tercih edilen yontemlerden biri

olmustur.
Tablo 8.

Ders planlarinda yararlanilan metotlar

Metotlar f
Gozlem ve kesif 15
Yaparak 6grenme etkinlikleri

(Hands-on activities) (tasarim olusturma, 16

Ol¢me, hareket ve oyun, ¢izim)
Sorgulamaya dayali 6grenme

Veri toplama ve analizi 4
Diger disiplinlerle baglanti 19
Sanat 8
Doga bilimi 10
Tarih 1

Smif ici baglamla baglanti

Tablo 9, her kategori i¢in 6rnekler sunmaktadir. ilk 5rnekte,
katihimcilardan biri (P36) 6grenciler igin bir calisma kagidi
olusturmustur. Ogrencilerden, taslarin {izerine renkli
olarak ¢izilmis bir oriintiiyli kesfetmelerini ve driintiiniin
kuralint agiklamalarini istemektedir. Daha sonra, belirli bir
oriintiiye dayanarak kendi tasarimlarim zemindeki taglar
renklendirerek  olusturmalarimi  istemektedir.  Ikinci
ornekte, katilimci 6grencilerden oyun alanindaki tirmanma
aglariin egimini kesfetmelerini istemektedir (Sekil 1). Ders
planinda, Ogrencilere yatay ve dikey mesafeleri nasil
nasil  bulacaklarini

Olgeceklerini  gostererek  egimi
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agiklamaktadir ve ardindan 6l¢iimlerini kaydetmelerini, iki

farkli egimi ve isaretlerini belirlemelerini istemektedir:

Asagidaki resimlerde okulumuzun karsisindaki parkta
bulunan tirmanma ag1 gosterilmektedir. Tirmanma agmdaki
kirmizi ve mavi ile gosterilen diregin egimini tabloya
yazacagmiz bilgileri kullanarak bulunuz. Direklerin egimini
hesaplamak icin 6ncelikle diregin tepe noktasindan yere olan
dik uzakligini(a), dik uzaklig belirledigimiz noktadan kirmizi
direge olan uzakligi(b) ve mavi direge olan uzakligi(c) tabloya
not almalismiz. Ardindan dikey uzunlugun yatay uzunluga
oranindan direklerin egimini bulunuz. Cizilen dogrunun x
ekseni ile y ekseni iizerinde yaptig1 acilardan sag kistmdaki
egim acis1 oldugunu, eger egim agisi sifir olursa x eksenine
paralel olan dogrularm egiminin sifir olacagini eger egim acis1
dar ag1 ise saga yatik olan dogrularin egimi pozitif olacagini
genis aq1 ise egim agis1 sola yatik ve egim degeri negatif
olacagmi derslerimizde 6grenmistik. Ogrendigimiz bu
bilgilere gore egimin yoniinii bulup asagidaki tabloya not
ediniz.

Tablo 9.

Okul dis1 matematik egitimine yonelik metotlar

Y .'.: ~
é.l-‘.e;él,.

el \

"QQDQQ...-..‘A-‘-

Sekil 1. Egimi bulmak icin yatay ve dikey mesafelerin él¢iilmesi

Metotlar Ornekler

(1

) Gozlem ve
tasarim
olusturma
Sanatla
baglant1
kurma

Soru 1: A

Soru 2 : Asagida verilen tablonun kutularini kendiniz bir &riintii olusacak gekilde boyayimz ve oriintiiniin kuralini yaziniz.

~

Yaparak
6grenme
(Hands-on-
learning)
(6lgme)
Gozlem

Kirmizi diregin = Mavi diregin
egimi tahmini  egimi tahmini

auzakhg b uzakhg ¢ uzakhg

Kirmuz diregsin ~ Mavi diregin
efimi efimi
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(3) Sorgulamaya

dayall ASPENDOS ANTIK TIYATRO GOZLEM KAGIDI

6grenme AD-SOYAD:

Veri toplama

ve analizi Asagidaki tabloya Aspendos Antik Tiyatro uygulamasi kapsaminda on adet ziyaretgi ile yaptigimiz

goériisme sonucu uyruklarina ait verileri yazimz. Veri toplama siirecini tamamladiktan sonra veri seting
uygun daire grafigi olusturup daha sonra Antik Kentte dikkatinizi ¢eken matematiksel durumlar ile

ilgili genel goruslerinizi de yazarak ortaya ¢ikan sonuglar arkadaslarimz ve 6gretmeninize sunarak

tartisimz.

KiSi SAYISI UYRUKLAR

1.ZIYARETCI

2.ZIYARETCI

3.ZIYARETCI

AZIYARETCI

5. ZIYARETCI

&6.ZIYARETCI

7ZIYARETCI

8. ZIYARETCI

S ZIVARETCI

10.ZIYARETCI

(4) Gozlem ve 2. Simetri gézlemlemek icin incelediginiz nesneleri ve simetriyi asagidaki alanda cizerek

kesif veya sbzel olarak ifade ediniz.

Doga

bilimleriyle inceledigim nesne Fark ettigim simetri

Eiﬂ?;n Ornek: Kelebek kanadi Kelebegin sag ve sol kanadi birbirinin simetrigidir.

Uciincii  6rnek, kathmeamn (P34) ogrencilerden veri dayali Ogrenme Ornegidir. Ogrencilerden, agik hava
toplamalarini ve analiz etmelerini istedigi bir sorgulamaya  Aspendos Antik Tiyatrosunu ziyaret eden turistlerin
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uyruklarimt kaydetmelerini istemektedir. Ardindan, bir

grafik  olusturup  yorumlamalarimi = istemektedir.

Ogrencilerden veri toplama ve analiz siirecine aktif olarak
katilmalar1 ve bulgularin1 sunmalar1 beklenmektedir:

Asagidaki tabloya Aspendos Antik Tiyatro uygulamasi
kapsaminda on adet ziyaretci ile yaptigiiz goriisme sonucu
uyruklarina ait verileri yazimiz. Veri toplama siirecini
tamamladiktan sonra veri setine uygun daire grafigi olusturup
daha sonra Antik Kentte dikkatinizi ¢eken matematiksel
durumlar ile ilgili genel goriislerinizi de yazarak ortaya ¢ikan
sonuglar1 arkadaslarmiz ve 6gretmeninize sunarak tartiginiz.

Isim Diregin Diregin Cubugun Diregin
tahmini golgesinin golgesinin uzunlugu
uzunlugu uzunlugu uzunlugu

12:00

16:00
@)
(b)

Sekil 2. Ogrencilerin gélgeleri gozlemlemesi ve dlciimlerini
kaydetmeleri icin ¢alisma sayfas

Son ornekte (P32'nin ders plani), 6grencilerden bir ciftligi
ziyaret ediyor ve hayvanlar1 ve bitkileri biiyiite¢ kullanarak
gozlemlemeleri istemektedir. Amag, canlilarin yapilarinin
detaylarin1  inceleyerek simetrilerini kesfetmeleridir.
Gozlem ve kesfe ek olarak, bu nesnelerin simetrik

kisimlarini ¢cizmeleri de istenmektedir:

Oprenciler kdyde etrafi incelemeye baslarlar. Gordiikleri
bitkilerin/ bitki yapraklarinin desenlerini, hayvanlarin kabuk
deseni, tilylerinin deseni... incelemeye baslarlar. Ogrenciler
koyde meyve, sebze, cicek, yaprak, kelebek kanatlari, mimari
desenler, kilim vs. bulduklar1 6riintiileri ¢alisma formlarma
cizerek doldururlar. Bitki yapragi, kus tiiyli toplarlar. Her
gruba 1 adet ayna verilir. Inceledikleri nesnelere/canlilara ayna
yerlestirerek simetrik olup olmadiklarin1 fark etmeleri
Mercek daha
inceleyerek simetriyi fark ederler. Her grup kendi topladig:

saglanir. sayesinde desenleri yakindan
herhangi bir nesneyi simetri dogrusundan keserek bir
parcasini diger bir gruba verir. Gruplar yarim sekillerin
simetrisini kagit tizerinde ¢izmeye calisirlar. Her gruptan bir
kisi &zet olarak caligmalarmi diger gruplara anlatir. Ogretmen

¢alismalar: degerlendirir ve 6grencilere doniit verir.

Yukarida bahsedilen ders planlar1 yalmizca siuf disi
ortamlara odaklanirken, katilimcilardan bazilar1 (41'den
81i) agk hava egitimini simuf i¢i formal egitimle
biitiinlestirmeyi de denemistir. Ornegin, katilimcilardan

biri (P10) ilk olarak altin orami Ogretmeyi ve ardindan

Ogrencilerin bunu dogada kesfetmelerini saglamay1

amaclamis ve su sekilde belirtmistir:

Ogrencilere okulda éncelikle altin oran hakkinda bilgi verilir.
Fibonacci dizisi gosterilerek bu dizideki ardigik iki saymin
oranmin sayilar biiylidiikge belirli bir degere yaklasacagi
sOoylenir. Hesaplanarak bu degerin de 1,618 oldugu ve altin
oran olarak ifade edildigi soylenir. Kenarlari fibonacci dizisine
gore boyutlandirilmis kareler kullanilarak ve bu karelerin igine
birbirlerine bagl ceyrek daire dilimleri ¢izilerek fibonacci
spirali (altin spiral) gosterilir. Orenciler altin oran kavramin
anlarlar. Sonrasinda 6grencilere deniz kenar1 ve ormani da
igine alan bir doga yiiriiylisii yapilacagini ve dogadaki altin
orani kesfedecekleri bir okul disi etkinligi yapilacagmdan
bahsedilir.

Bagka bir katilima (P40) ise, once benzerlik ve eglik
kavramlarini Ogreterek etkinligi smif i¢i Ogrenmeyle
iliskilendirmistir. Ogrencilerden, oranlarin sabit kaldigini
gozlemlemek icin giiniin iki farkli saatinde direklerin
golgelerini 6l¢gmeleri istenmistir:

Etkinligin baslangicinda okulda bulunan bayrak diregi gibi
uzunlugu bulmak istenilen bir nesne segilir. Bir de uzunlugu
bilinen bir nesne secilerek etkinlige hazirlanilir. Etkinlige
baglamadan once ogrencilere eslik ve benzerlik konusu
anlatilarak 6grenciler etkinlige hazirlanilir. Etkinlikte iki farkl
zaman diliminde &l¢iim yapilacaktir. Bu nedenle hazirlik buna
gore yapilmaldir.

4. Tartisma

Bu calisma, 6gretmen adaylarinin mesleki gelisimlerini
desteklemek amaciyla tasarlanan okul disi 6grenme
ortamlarinda matematik egitimi dersi kapsaminda,
matematik Ogretmeni adaylarmmin agik hava matematik
egitimi ders planlarim incelemistir. Calismanin dort temel
bulgusu bulunmaktadir. ik 6nemli bulgu, agk hava
matematik egitimi i¢in en ¢ok tercih edilen yerin okul
bahgesi olmasidir. Bu, Moore'un (1974) erken yillarindan
Feille'in (2021) glintimiize kadar vurguladigi Onemli
ogrenme ortamlarindan biridir. Ogretmen adaylarinin bu
tercihi, Feillein (2021) okul bahgelerindeki firsatlardan
faydalanmak icin 6zel bir pedagojiye yonelik onerileriyle
ortismektedir. Bu se¢imin nedeni, okul bahgelerinin hem
ogrenciler hem de 6gretmenler i¢in dogal ve erisilebilir dis
mekan ortamlar1 olarak goriilmesi olabilir (Trater ve

Malone, 2004).

Ogretmen adaylar1 her ne kadar okul bahgesini tercih
etseler de, Ogretim baglamlart geometrik sekilleri,
Oriintiileri ve simetrileri gozlemlemek ve kesfetmek, ayrica

belirli alanlar1 6l¢mekle sinirh kalmigtir. Katiimalar, okul

bahgesinde 6gretme deneyimi konusunda yeterli
olmayabilirler. Feille (2021), mesleki gelisimleri icin okul
bahgesinde tekrarlayan Ogretim firsatlarina ihtiyag

duyuldugunu belirtmistir. Bu durum, okullarin fiziksel
kisitlamalarindan kaynaklanan ogretmenlerin yasadig1
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engelleri belirlemeyi ve okul baglamina entegre edilmis
yesil okul bahgelerini bir 6grenme ortami olarak olusturma
ve birlestirme konusunda yeni bakis agilari sunmay1
diistindiirmektedir (van Dijk-Wesselius vd., 2018).

Gelecek ¢alismalar hem 6gretmenler hem de dgrenciler icin
zengin firsatlar sunarak, acik hava matematik egitimi icin
okul bahgelerinin nasil gelistirilebilecegine odaklanabilir.
Bu c¢alismalar, uygulama fizibilitesini konuma gore
degerlendirmeli ve acik hava 6grenme deneyimlerini
matematik miifredatiyla dogrudan

iliskilendirmenin

yollarini kesfedebilir.

Okul bahgelerinden sonra, agik hava matematik egitimi igin
en ¢ok tercih edilen konumlar arasinda oyun alanlari,
parklar, ormanlar ve bahgeler gibi yesil alanlar yer almistir.
Ogretmen adaylari; tarihi, arkeolojik ve jeolojik alanlari,
kentsel ortamlar: ve botanik bahgelerini matematik egitimi
i¢in uygun yerler olarak nadiren bahsetmistir. Bu bulgu,
(2023) tutarlilik
gostermektedir. katillmalarin

Kus'un calismasinin  bulgulariyla
S6z konusu calismada
¢ogunlugu, hayvanat bahgeleri, tarih miizeleri ve botanik
bahgeleri gibi yerlere kiyasla parklari, ormanlart ve okul

bahgelerini 6gretim alam olarak belirlemistir.

Bunun nedenlerinden biri, ders kapsaminda kendilerine
okul bahgeleri ve yesil alanlar hakkinda daha fazla 6rnek
verilmis olmasi olabilir. Bir diger neden ise, botanik
bahgeleri, tarihi ve jeolojik alanlara kiyasla bu ortamlarla
daha fazla agina olmalari (6r. Trater ve Malone, 2004) ve
bitki tarihi ardindaki
matematiksel bilgiye yeterince sahip olmamalar1 olabilir.

yapilarinin  veya yerlerin
Ders planlarinda geometri ve 6lgme gibi belirli icerik
alanlarina odaklanmalar1 ve cebirdeki soyut fikirler ile veri
analizi ve olasihik kavramlarimn eksikligi de bu iddiay:

destekleyebilir.

Calismanin ikinci 6nemli bulgusu, matematik 6gretmeni

adaylarmin  gesitli a¢tk hava matematik egitimi
ortamlarinda uygulanan genis bir baglam yelpazesinden
bahsetmeleridir. Katihmcilarin ¢ogu, okul bahgesi ve yesil
alanlarda geometrik sekilleri ve Oriintiileri kesfetmeyi,
nesneleri veya daha genis alanlar1 olgmeyi iceren
baglamlardan faydalanmistir. Bu &rnekler, Moss (2009)
(2023)
Okul

bahgesinde mesafeleri 6l¢gme, sekiller bulma ve Sriintiileri

tarafindan sunulan Orneklerle ve Kus'un

calismasindaki bulgularla da Ortiismektedir.
kesfetme, Kus'un (2023) ¢alismasinda da benzer sekilde
gozlemlenmistir. Ancak, bu calismada, dnceki ¢alismadan
farkli olarak, kendilerine ormanlardaki aga¢ yaslari, agik
hava tiyatrosu ziyareti, bitki biiylimesinin gozlemlenmesi,
bitki dikimi ile koordinat sistemini iliskilendirme gibi
ornekler sunulmamis olsa da, disiplinleraras: olanlar da
dahil olmak iizere 6zgiin baglamlar sunan katilimecilar da
olmustur. Bunun bir nedeni, bazi katilimcilarin 6gretmen

egitimi programlarinda sanat tabanli matematik egitimi
dersini de almig olmalari olabilir. Bu fikirleri a¢ik hava
dahil Okul

alanlarinda uygulanan egitim etkinlikleri veya projelerin,

matematik egitimine etmis olabilirler.
disiplinleraras: veya miifredat dis1 etkinlikler igin firsatlar
sunan alanlar oldugu bulunmustur (Neville vd., 2023). Bu
durum, katiimalara miifredat hedeflerine siki sikiya bagl
kalmadan ders planlarini hazirlamada esneklik saglamis
olabilir. Diger bir neden ise, Kusun (2023) onceki
calismasindan farkli olarak, actk hava matematik egitimi
iizerine bir ders plani olusturmaya odaklanmis olmalaridur.
Bu da onlarin agtk hava matematik egitiminin cesitli
yonlerini kesfetmelerine veya arastirmalarina olanak
saglamuis olabilir.

Bir diger carpici bulgu ise, katilimalarin dijital teknoloji

kullammuyla  ilgili ~ herhangi  bir = baglantidan

bahsetmemeleridir. Oysa ki, Cahyono ve Ludwig (2018)
caligmasinda cigeklerin

oldugu  gibi,

modellemesi ve acik hava yapilarimn artirilmis gerceklikle

geometrik

(AR) geometrik modellemesi gibi o6rnek deneyimler
kendilerine sunulmustur. Sadece bir &grenci, yakin
gozlemler i¢in fotograf cekme yontemini dahil etmistir. Bu
dijital
uygulamalara olan asinalik diizeyleriyle ilgili olabilir. Bu

durum, katilimalarin bu yazillmlara ve
bulgu, Isgren Karlsson ve meslektaglarinin (2023) sadece
lise 6gretmenlerinin actk hava ortamlarinda dijital teknoloji
kullammini faydali buldugu calismasiyla Ortiismektedir.
Bu baglamda, van Kraalingen (2023), sanal gergeklik (VR)
ve artirlmis gergeklik (AR) teknolojilerindeki son

gelismeler g6z oOniine alindiginda, egitimcilerin ve

ogrencilerin bu cihazlar1 nasil anlayacaklar1 ve
kullanacaklar1 konusunda egitime ihtiya¢ duyuldugunu ve
actk hava 6grenme ortamlarinda teknolojik cihazlarin
(6rnegin mobil cihazlar) egitimcilerin ve &grencilerin
deneyimlerini inceleyen deneysel calismalar yapilmasi

gerektigini 6ne stirmiistiir.

Diger bir bulgu, ders planlarinda sosyal becerilerin ve
psikomotor becerilerin yer almasina ragmen, ¢ok az sayida
matematik Ogretmeni adaymin bunlar1 agik¢a ifade
(2023)
ortismemektedir; zira s6z konusu ¢alismada katilimailar,

etmesidir. Bu bulgu, Kus'un calismasiyla
okul dis1 matematik egitiminin sosyal yonlerinden nadiren
etkinlikleri

uygulayacaklarini hayal etmeleri istendiginde psikomotor

bahsetmis ve okul dis1 hangi amagla
yonlerden hi¢ bahsetmemislerdir. Bulgular arasindaki bu
farkin nedeni, Kus (2023)'tin ¢alismasinda ders plani
hazirlamamis olmalari olabilir. Bu durum, 6gretim amacini
belirli

baglamlarda diisiinmeleri gerektigine isaret etmektedir.

hayal etmelerinin zorlasmasina ve amaglari

Yillara
incelendiginde, duyussal ve 6zellikle psikomotor alanlara

gore Ogretim programlarindaki degisimler

verilen Onemin yetersiz oldugu acgiktir (Doganay ve
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Yesilpinar-Uyar, 2021). Son yillarda, 6zellikle yeni 6gretim
programinda (Milli Egitim Bakanlhig, 2024), sosyal-
duyussal ve disiplinlerarasi becerileri gelistirmeye yonelik
ogrenme ciktilar1  eklenerek matematik 6gretmeni
adaylarmin bu alanlardaki farkindaligini artirma gabalari
Matematik

dogrudan belirtmeseler bile,

goriilmektedir. Ogretmeni  adaylarinin,

psikomotor ve sosyal
becerileri ders planlarina dahil etmeleri, geleneksel simf
ortamlarinin dogasinin aksine ag¢ik hava matematik egitimi
iligkili Acgik hava

etkinliklerinin bu becerilerin gelistirilmesindeki &nemli

etkinliklerinin dogasiyla olabilir.
rolii ve Tiirkiye'deki miifredatlarda yillar iginde daha az
yer bulmasi (Doganay ve Yesilpinar-Uyar, 2021) g6z oniine
alindiginda, matematik 6greniminin psikomotor ve sosyal
yonlerini tesvik etmek igin etkinliklerin ve derslerin kasitlt
olarak tasarlanmasina ihtiya¢ bulunmaktadir.

Calismanin besinci bulgusu, bu baglamlarin 6grencilere
nasil aktanldigiyla ilgilidir. Tiim matematik 6gretmeni
adaylari, ders planlarinda Ogrencilerin aktif katilimini
destekleyecek bir dgretim tasarlamistir. Ders planlarini
tasarlamadan once, deneyimsel 6grenmeye dayali gesitli
acitk hava etkinliklerine katilmig olmalari, bu tercihlerini
agiklayan bir neden olabilir. Diger bir neden ise, agik hava
o6grenme ortaminin dogal olarak katilimclari, deneyime
dayal1 6grenme (6r. Cheng vd., 2019; Gilbertson vd., 2022),
gozlem (Gilbertson vd., 2022), uygulamali 6grenme
(Kiviranta vd., 2024) ve sorgulamaya dayal1 6grenme (Tal
vd., 2019) ile doga ile baglantili disiplinleraras: 6grenmeyi
(Gray ve Birrell, 2015; Kus, 2024b) iceren bu tiir etkinlikleri
tasarlamaya yonlendirmis olmasi olabilir. Bu durum, agik
hava matematik egitimi igin genis bir yontem yelpazesi
sunsa da, Gilbertson ve meslektaglar1 (2022) tarafindan
bahsedilen akran Ogretimi, oyunlar, yarismalar ve
videografi ders planlarinda gozlemlenmemistir. Dersleri
sirasinda, okul dist matematik egitiminin 6grencilerin
Ogrenimine katkilar1 tartistlmistir. Ancak, kendilerine
belirli bir yontem veya teknik Ogretilmemistir. Ancak
katihmcilar goézlem ve kegfetme, sorgulamaya dayali
O0grenmeye asinaydilar, zira bunlarn daha once derste
deneyimlemis ve bu konuda bir tartisma yapilmistir. Bu
bulgular, agitk hava matematik egitiminin ilgili
baglamlaryla iligkili genis bir yontem yelpazesini gosteren
egitim  programlarinin  hazirlanmasi
Sekiz

baglamlarla, yani miifredat hedefleriyle baglant1 kurmay:1

gerektigini

distindiirmektedir. katilme1r  ayrica  smuf igi
amagclamstir. Bu bulgu, Kus'un (2023) ¢alismasindan farkli

bulunmusgtur. Kug'un (2023) c¢alismasinda, miifredat
standartlariyla baglanti kurmalarn istenmemesine ragmen,
etkinliklerini

iliskilendirme egiliminde olmustur. Ancak, bu ¢alismada,

tasarladiklarn egitim miifredatla

miifredat hedefleriyle baglanti kurmay: amaglayan

katilima sayisinda bir azalma gozlemlenmistir. Bu durum,
belirli baglamlar icinde diistinme gereklilikleriyle ve

disiplinlerarast veya miifredat dist etkinliklerin dahil
edilmesiyle iligkili olabilir.

Bu ¢alisma, 41 matematik 6gretmeni adayiyla sinirhidir ve
okul dis1 6grenme ortamlarinda matematik egitimi dersi
alanlara 6zgiidiir. Kendi baglammin 6tesinde genelleme
yapmay1l amaglamamaktadir. Bu c¢alisma, tasarlanmig
O0grenme ortamlarini iceren daha kapsamli bir dersin
parcast olarak, bes hafta boyunca agik havada egitim
firsatlarina  odaklanmustir. Bu siire, bu tiir egitim
firsatlarina maruz kalmak i¢in makul bir siire saglamis olsa
da, gelecekteki ¢alismalarin agtk hava matematik egitimi
iizerine tamamen ayr1 bir profesyonel program tasarlamasi

Onerilmektedir.

Ayrica, ¢alismamin bir diger smirliligi, kattlimalara agik
hava egitimi hakkinda belirli 6rnekler sunulmasina, bunu
bizzat deneyimlemelerine ve &rnek calisma kagitlarini
incelemelerine ragmen, derslerin gesitli baglamlara,
amaglara ve belirli tekniklere dikkat ederek sistematik
olarak nasil tasarlanacagina dair daha fazla mesleki
gelisime ihtiyag duyulmasidir. Ogretmen adaylari bu

calismada bu yonleri dolayli olarak deneyimlemistir.

Diger calismalar, 6gretmen adaylar: tarafindan agik hava
ogrenme ortamlarinda ders planlarinin uygulanmasini da
igerebilir. Ogretmen yetistirme programlari, 6zellikle bu
alandaki arastirmalarin ¢ok simirli oldugu goéz oniine
alindiginda, 6gretmenlerin gesitli 6grenme ortamlari icin
daha farkli baglamlar ve 6gretim yontemleri hakkinda bilgi
sahibi olmalar1 igin firsatlar sunmalidir. Bu c¢alisma,
matematik 6gretmeni adaylarmin mesleki gelisimi igin bu
tlir egitim programlarinin énemini vurgulamaktadir. Ek
olarak, ogretmenlere daha iyi firsatlar sunmak igin bu
dersin igeriginde belirtilen

yonlerin  iyilestirilmesi

Onerilmektedir.

Etik Bildirim: Yapilan bu c¢alismada “Yiiksekogretim
Kurumlar Bilimsel Arastirma ve Yayin Etigi Yonergesi”
kapsaminda uyulmas: belirtilen tiim kurallara uyulmus;
yonergenin ikinci béliimii olan “Bilimsel Arastirma ve
Yayin Etigine Aykir1 Eylemler” basligi altinda belirtilen
eylemlerden higbiri gerceklestirilmemistir. Bu ¢alisma,
Aksaray Universitesi Insan Aragtirmalari Etik Kurulu'nun
03.11.2020 tarihli ve 2020/11-04 sayili izni dogrultusunda
gerceklestirilmistir.

Yazar Katkilar : Tek yazarli olan bu c¢alismada
yaymnin her bir asamasi yazar tarafindan yapilmustir.

Finansman : Calismada finansal bir destek
alinmamustir.

Cikar Catismasi : Calismada bir cikar catigmasi
bulunmamaktadir.

Veri Erisilebilirligi
tutulmakta olup, gerekli goriilmesi halinde yazar ile

: Veriler aragtirmaci tarafindan gizli

iletisime gecilebilir.
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This study aimed to explore pre-service mathematics teachers’ lesson plans prepared in the
context of outdoor mathematics education. Participants of the study were forty-one pre-
service mathematics teachers who enrolled to a course on out-of-school mathematics
education. The data sources of the study were written lesson plan documents and student’s
worksheet attached to the lesson plans prepared by the participants. Their lesson plans were
examined through content analysis in terms of teaching methods, the contexts and contents,
and purposes behind their lesson designs, and the outdoor environments where the learning
activity was planned to implement. Findings of the study highlights pre-service mathematics
teachers’ focus on cognitive aspects of learning and a preference for using the schoolyard
and green spaces for their activities, often emphasizing geometry and measurement.
Participants implicitly mentioned social and psychomotor aspects of outdoor mathematics
education. Geometry and measurement content areas were particularly observed.
Participants employed several methods such as observation and exploration, hands-on
learning, inquiry-based learning, interdisciplinary learning and connecting with in-class
context. This study sheds light into future studies on outdoor mathematics education and
development of professional training of teachers.

1. Introduction

Outdoor learning environments are considered places,
including designed spaces with a purpose or natural
settings, where learners engage in meaningful and
experiential learning (Kiviranta et al., 2024). These
environments include natural settings such as forests and
parks, rural and urban environments (Moss, 2009),
playgrounds (Horton et al., 2018), designed outdoor centers
(Thompson, 2013), field trips (Alon & Tal, 2017),
schoolyards (van Dijk-Wesselius et al., 2018), and historical
and archaeological sites (Yunker et al., 2011).

Outdoor environments allow students to experience
nature, learn concepts tangibly, and develop affective
characteristics such as excitement, motivation, interests,
and social interaction (Alon & Tal, 2017). They also provide
opportunities for interdisciplinary connections with nature
(Graya & Birrell, 2015; Moss, 2009), development of
imagination and creativity (Kiviranta et al., 2024), and
meaningful explorations of natural and social phenomena
through inquiry and experiential learning (Tal et al., 2019).
Although researchers highlighted the crucial role of
outdoor environments in education, research in this field
remains limited, particularly in mathematics education.

Researchers argued teachers’ lack of confidence and
experience in outdoor settings, especially in schoolyards
(Dyment, 2005), and the inadequate integration of
schoolyards in teacher training practices (Cheng et al., 2019;
van Dijk-Wesselius, 2018). Resonating with these studies,
Moss (2009), in the context of mathematics education,
provides examples for pre-service mathematics teachers to
connect mathematics with nature, highlighting the need for
them to experience mathematics in outdoor settings. This,
in turn, can help their students make similar connections
and experience mathematics through interactions with
their environments and peers. Kisiel (2013) suggested
developing professional development courses focused on
out-of-school learning settings. Teachers should have the
teaching experiences in outdoor settings and learn to
overcome barriers encountered in these settings through
professional learning programs (Tal et al., 2019; van Dijk-
Wesselius, 2018). In this regard, what type of task can be
feasible and how they can be implemented in outdoor
settings? questions raised by Moss (2009) are crucial
questions to consider for development of teacher training
program on outdoor mathematics education.

This study, recognizing the emerging field of outdoor
mathematics education and its crucial role in education,
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offered pre-service mathematics teachers a course on out-
of-school mathematics education. This course provided
examples of outdoor learning and allowed the pre-service
teachers to experience outdoor education firsthand. The
aim is to examine their lesson plans in terms of the types of
contexts they use, their intended implementation methods,
the content areas they focus on, their preferred outdoor
learning environments, and their motivations (purposes).
This, in turn, would shed light into identifying areas for
development within these courses, enabling teachers to
keep pace with changes in mathematics education and
provide enhanced outdoor learning opportunities.

1.1. Outdoor Mathematics Education

Outdoor learning environments have been predominantly
studied within the field of science education (e.g., Rios &
Brewer, 2014; Stagg et al., 2022; Yunker, Orion, & Lernau,
2011). These environments include parks, playgrounds,
yards,
Particularly, school yards, which are easily accessible, offer

streets, school and other similar locations.
opportunities for activities related to nature, including
plants and animals (e.g., observing birth, creating gardens,
and playing). These unstructured learning activities allow
students to actively engage in experiential learning. Such
opportunities extend beyond school yards to geological
field trips (Alon & Tal, 2017), green areas (e.g., parks,
gardens, forests, grasslands), and similar settings (Jose et

al., 2017).

Research in mathematics education regarding outdoor
learning is very limited. However, several studies have
explored outdoor mathematics activities, indicating that
they allow students to explore and learn about the world
beyond the classroom in an enjoyable way (Moss, 2009).
These studies provide examples for outdoor contexts,
including activities such as identifying geometric forms in
the environment, observing mathematical sequences on
pathways, participating in orienteering exercises (Moss,
2009) and engaging in art-based activities including
activities integrating art, math and nature, and dance
activities (Kus, 2024b). Additionally, they include the use of
technology for geometric modeling of historical buildings
(Cahyono & Ludwig, 2018), and data collection and
analysis in the context of measurement of height of trees
(Watson et al., 2011). Research-based studies on teacher
education focused on pre-service teachers’ perspectives or
perceptions  regarding  out-of-school = mathematics
education (e.g., Aydogdu et al., 2023; Kus, 2023). Kus (2023)
highlighted significant changes in perspectives of pre-
service mathematics teachers regarding teaching in out-of-
school learning settings. These studies provided overall
perspective
However, Kus (2023) study was conducted in online
settings and there is need for focused one aspect of out-of-
school learning settings and experience-based learning of
out-of-school mathematics education.

in out-of-school mathematics education.

In order to prepare prospective teachers, they need to have
knowledge about possible environments, contexts, and
how these relate to mathematics, as well as the ways in
which mathematics can be integrated. Within this scope,
this study focuses on outdoor mathematics education and
examines pre-service mathematics teachers’ lesson plans
who took course on out-of-school mathematics education
where they experienced learning of mathematics in
outdoor settings.

The research questions were presented as follows:

1. In what outdoor environments have pre-service
mathematics teachers designed their activities?

2. On what mathematical contents have pre-service
mathematics teachers designed outdoor mathematics
activities?

3. In what context do pre-service mathematics teachers
conduct outdoor mathematics activities?

4. For what purpose do pre-service mathematics teachers
conduct outdoor mathematics activities?

5. In what ways do pre-service mathematics teachers hold
in outdoor mathematics activities?

2. Method
2.1. Design

This study employed content analysis as a research method
(Downe-Wamboldt, 1992). Content analysis was used since
it allows to describe and measure particular phenomena
and draw inferences from spoken, visual or textual data. In
this study, pre-service mathematics teachers’ written
documents as textual data (lesson plans) were examined to
quantify and describe teaching activities regarding outdoor
mathematics education in terms of environments, teaching
purposes, teaching content and contexts, and their methods
of teaching.

2.2. Study Group

The participants in this study were 41 pre-service
mathematics teachers (29 females and 12 males) enrolled at
a public university. However, five of them misunderstood
the content of the assignment (5 out of 46) and their lesson
plans were excluded from the current study. They attended
a course on Mathematics Education in Out-of-School
Learning Environments as part of their teacher training
program, which prepares them to teach middle school
students after graduation. The study, conducted with two
different groups of pre-service mathematics teachers (22
and 24 in each group, respectively), took place across two
different The
consistent across both semesters. To gather detailed
information about their lesson plan development, their
lesson plans were analyzed. This elective course included
pre-service mathematics teachers from three grade levels:
second-year, third-year, and fourth-year students (Table 1).
While fourth-year students had completed most content

semesters. course content remained
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and pedagogical courses, second-year students primarily
took courses on calculus and general education, with
limited exposure to mathematics pedagogy. Third-year
students had begun taking pedagogical courses, such as
methods for teaching algebra, and content courses like
calculus and linear algebra. Fourth-year and third-year
students had more experience in preparing lesson plans
compared to second-year students.

Table 1.

Participants’ grade levels
Grade level f
Second-year students 14
Third-year students 9
Fourth-year students 18
Total 41

2.3. Procedure

The course lasted 14 weeks, excluding exam weeks. The
course was conducted face-to-face. The course included
diverse topics each week including: a) introduction to out-
of-school mathematics education, b) categorization of out-
environments, c) outdoor
mathematics education, d) activities on outdoor education,

of-school examples of
e) science museums, mathematics museums, and art and
history museums, f) introduction of sample materials from
museums, g) how to prepare a sheet for students and field
experience, h) discussion on important issues regarding
out-of-school education (challenges, strengths, permission
issues). One of the assignments of the course was to design
lesson plans for outdoor mathematics education. The
reason for such a focus is that the course paid significant
attention to outdoor mathematics activities, considering the
limited resources available in this field. The author devoted
more than three weeks for out-door mathematics
education. The designer of the course, who is the author,
designed tasks and provided rich examples of outdoor
mathematics education. Furthermore, students were given
opportunities to experience these outdoor activities
themselves within the context of the study. They were, for
example, provided with sample activities such as: a)
estimation of larger areas in parks, b) slopes of slides in
playgrounds or disabled ramps, c) mathematical sculptures
in outdoor environments, d) observation of historical
buildings, e) collection of waste or garbage in daily life by
connecting with data analysis, f) students’ swinging in a
park and its relation to graphing, street car parking, and
technology software use in geometric modeling of outdoor
environments or objects, g) observation of shapes and
patterns in daily life (e.g. plants, sidewalks). These
examples were discussed during the course. In later weeks,
they experimented with three outdoor activities: a)
measurement of poles in the schoolyard without direct
measurement, and collecting data and making estimations
about its average height, b) geometrical modeling of
flowers observed in nature, and c) measurement and

geometrical modeling of schoolyard objects, such as a
cylindrical bin, through augmented reality in GeoGebra.

2.4. Measures
2.4.1. Lesson plans and students” worksheets

The major data sources of this study were pre-service
lesson plans students’
worksheets attached to lesson plans. All participants
submitted their assignments online. In the assignment,
participants were asked to design a learning activity to be
implemented in any context of outdoor mathematics
education. They were not restricted to prepare the lesson
plan based on a particular grade level or curriculum
objective. Then, they were asked to attach a student
worksheet regarding the content of the lesson plan. The
instrument included three sections (Table 2). The first part
explains characteristics of the activity plan. The second part
explains activity plan (beginning, implementation, and

mathematics teachers’ and

closing). The last part includes students” worksheet.

Table 2.

Data collection instrument (lesson plan structure)

Assignment’s structure

You are asked to design an activity/application for outdoor
mathematics education. There is not a restriction of places for
outdoor education. In this assignment, you are asked to explain
how the activity will take place in the activity plan section and
prepare a worksheet sheet for the student. There is no grade
level restriction in this assignment. You are not required to
relate it to learning outcomes, but you can relate it if you wish.

Characteristics of the activity plan Description

Brief description of the activity

Related mathematical topics and/or skills
Grade level(s)

Tools and materials

Purpose of the activity

Duration

Location

Activity plan Time
Beginning of the activity

Implementation of the activity

Closing

Expectations (What you expect from students

to achieve at the end of the activity?)

Student Worksheet

2.5. Data Analysis

In order to analyze pre-service mathematics teachers’
lesson plans, the content analysis was employed because it
allows to summarize data by coding information in texts
(Cohen et al.,, 2018). To answer research questions, the

61



M. OZEN

Ahi Evran University Journal of Kirsehir Education Faculty Volume 27, Issue 1, 2026

researcher focused on a) purposes of lessons plans (b) at
which environment they planned to implement the activity,
(c) in what ways they employed the activities, (d) what
context and content areas the pre-service teachers focused.
The unit analysis of the study were pre-service written
simple words or their extended words (e.g., sentences, or
paragraphs) in the lesson plans. The researcher coded each
lesson plans according to pre-determined coding system,
inspired by the categorization in the study of Kus (2023).

The purpose for out-of-school mathematics learning, which
is regarded as teaching motivations (Kisiel, 2005), was
investigated in terms of four aspects: cognitive, affective,
social, and psychomotor aspects (Dettmer, 2005; Eshach,
2007; Kus, 2023; Rickinson et al.,, 2004). Eshach (2007)
highlighted two of them: cognitive (students’ thinking and
learning) and affective domain (attitude, interest,
motivation). Dettmer (2005) included other domains by
revising the Bloom’s taxonomy, including cognitive,
affective, social and psychomotor aspects. These aspects
were adapted to the context of the study and described in
Table 3.

Table 3.

Teaching purposes in out-of-school mathematics education

Domains and Description

Cognitive aspects
Making mathematics concrete, learning through
experience in daily life, teaching particular concept,
supporting mathematical thinking
Affective aspects
Engaging in math with a positive attitude, increasing
interest in mathematics, supporting motivation
Social aspects
It involves interacting with people, enriching
relationships, cultivating socialization
e.g., supporting communication skills, social skills in
mathematics learning
Psychomotor aspects
It involves interacting with people, enriching
relationships, cultivating socialization
e.g., supporting communication skills, social skills in
mathematics learning
Others
Connections with other disciplines
Increasing awareness of math in real life and history

While a pre-determined coding scheme was used for
identification of their teaching purposes (motivations), the
study also employed open coding (Corbin & Strauss, 2015)
to identify the environments, content, and contexts for
implementing outdoor mathematics education, as well as
methods used by pre-service teachers. This allowed for the
emergence of codes and categories related to these aspects
from the data.

A second mathematics education researcher

independently coded each part of the lesson plans using a
pre-determined coding schema to confirm data analysis’

reliability. The coding schema was explained to the second
coder before the analysis. The consistency between the two
independent coders was examined and compared with the
coding agreement percentage identified by Miles and
Huberman (1998), which states that a percentage above 80
provides reasonable reliability. In the current study,
agreement was found 82%, which indicates good reliability.
After that, any inconsistent situations were discussed to
reach consensus.

3. Results
3.1. Outdoor Environments

Table 4 shows participants identified a wide range of
environments that are potential to teach mathematics.
These were categorized under three major categories: (a)
green spaces (playgrounds, parks, forests, gardens,
botanical gardens, and villages); (b) historical,
archeological, geological sites; (c) schoolyard, (d) urban
environments such as streets. The most preferred location
for outdoor mathematics education was the schoolyard.
Following this, green spaces including playgrounds, parks,
forests, and gardens were the most perceived location for
outdoor mathematics education. Pre-service teachers rarely
mentioned historical, archeological, and geological sites
and urban environments as suitable locations for
mathematics education, with each category receiving only
three mentions.

Table 4.

Outdoor learning environments

Locations f
Green spaces 15
Playgrounds 3
Parks 3
Forests 3
Gardens 4
Historical, archeological, geological sites 3
Schoolyard 17
Urban environments (streets, outdoor 4
Structures)
Not specified 2

3.2. Mathematical Content and Teaching Contexts

In their lessons, pre-service mathematics teachers focused
on content areas including algebra, data analysis, numbers
and sets, geometry, and measurement. Table 5 shows the
frequencies observed in their lesson plans. Some of them
focused on more than one content area, indicating the
connection between different mathematical concepts.
Geometry and measurement content
particularly observed in relation to each other. Within the
geometry content area, geometric shapes and their
properties, as well as symmetry and reflection, were among
the most frequently observed topics in mathematics. The

areas were

second most observed topic was patterns. Notably, these
patterns were primarily visual, rather than algebraic.
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Table 5.

Mathematical contents of the lesson plans

Only a few participants connected visual patterns to their
algebraic structure. In the measurement content area,
participants mostly focused on length and area

Table 6 indicates pre-service mathematics teachers
mentioned a wide range of contexts at different out-door
mathematics education environments. Green spaces were
often linked with teaching contexts that included exploring
geometric shapes, creating patterns in nature, examining
plants’” symmetrical properties, and identifying patterns in
folk dances. Some of the pre-service mathematics teachers
offered more authentic contexts compared to others, which
was different from most of the participants’ lesson plan
contexts. A particularly interesting teaching context was
observed in a forest. One participant designed an authentic
teaching context that related tree rings to the age of trees.
Another participant diverged from their peers by designing
lesson plans on the estimation and measurement of hoses
in a garden. These represented different teaching contexts

Content areas f
measurement.
Geometry
Geometric shapes and their properties 13
Similarity, Triangle inequality 4
Pythagoras theorem 1
Coordinate system (analytic geometry) 2
Geometric transformation (symmetry, 3
reflection)
Perspective drawing 1
Total 24
Algebra
Patterns 7
Slope 1
Quadratic equations (e.g. parabola) 1
Total 9
Data analysis
Data collection and analysis 4
Number and Sets 9
Measurement (length, area, volume, time) 20

Table 6.

Teaching contexts for outdoor mathematics education

compared to their peers. Another intriguing authentic
context involved visiting an open-air theater where
students were asked to collect and analyze data related to
data analysis.

Locations Context

Green-areas

Mathematical Content Area

Parks Exploring geometric shapes found in the picnic area and using them to create Geometric shapes and
patterns patterns (Geometry,
Investigating symmetrical properties by observing plants and living things (x2) Algebra)
Patterns in the steps during the folk dance (halay) in the picnic area. Fractions (Numbers)
Expressing fractions by tearing off the petals of flowers.
Forests Observing and recording seedling planting and height increases. Rate and ratio, and
Establishing a relationship between the rings on cut tree trunks and their age. graphing (Numbers, Data
Examining the golden ratio in plants and cones during a forest trip. Analysis)
Length measurement
Numbers
Gardens Finding the length of a hose. Length measurement
Examining the Fibonacci sequence in plants. Numbers
Creating sets and graphs by grouping the fruits in the garden. Sets and Data analysis
Historical Analyzing data obtained from tourists visiting the historical open-air theater. Data analysis
sites Examining the geometric structure of the fountain in the open-air space. Parabola (Geometry,
Using the concept of ratio and proportion in the works at the miniature park. Algebra)
Rate-ratio (Numbers)
Playgrounds  Determining the slopes of the climbing nets in the park Slope (Algebra)
Determining the positions of students in the playground Cartesian coordinate system
Identifying geometric shapes in the objects in the park and geometric modeling of Geometric shapes and
them modeling
Locations Context Mathematical Content Area
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Green-areas

Schoolyard Making music with materials found in the school garden such as tree branches, Addition of fractions
stones, and trash cans (addition of fractions) (Numbers)
Length of pole and its shadow in the school garden (x2) Length measurement,
Determining the planting and positions of seedlings. Similarity
Estimating and measuring the area (x2) and volume of the basketball court. Cartesian coordinate system
Finding the shortest distance by relating it to the Pythagorean theorem. Length, area, and volume
Finding patterns in the school garden (x1) creating patterns with collected materials ~ measurement
(x1) Pythagorean theorem
Drawing the views of boxes in the garden from different angles. (Geometry, algebra,
Identifying and examining the properties of geometric shapes in the school garden measurement)
(x3) Patterns (Algebra)
Students forming triangles by arranging themselves. Perspective taking
Dancing in the garden (showing the number pi, patterns) (x2) (Geometry)
Geometric shapes and
properties (Geometry)
Triangle inequality
(Geometry)
Numbers
Urban Examining and creating visual patterns in sidewalk stones. Patterns (Geometry,
environments ~ Determining the estimated distance between two residences on the street. Algebra)
such as Examining which geometric shapes are used in traffic signs on roads. Length estimation and
streets Estimating the approximate length of the sculpture. measurement
Geometric shapes and
properties (Geometry)
Length measurement
Not specified ~ Finding the time with a sundial. Time measurement
(schoolyard,  Students creating geometric shapes from shadows and examining the properties of Geometric ~ shapes  and
garden, these shapes. properties (Geometry)
forest)
Pre-service teachers who focused on playgrounds Teaching purposes in out-of-school mathematics education

facilitated the mathematical slope,

measurement, and coordinate systems by having students

learning  of

analyze climbing nets and student positions in relation to
the coordinate system. In schoolyards, the most preferred
location by  pre-service  mathematics  teachers,
interdisciplinary activities were incorporated, including
creating music with objects found in the schoolyard and
designing dance
teachers related street environments to teaching activities
that explored and created visual patterns in stones and
geometric shapes in traffic signs, or estimated distances
between locations. Several visual examples of these context

were presented in Table 9.

activities. Pre-service mathematics

3.3. Teaching Purposes

Analysis of the pre-service mathematics teachers’ lesson
plans revealed a primary focus on students’ cognitive
aspects of mathematics learning (Table 7). 34 participants
aimed to develop students’ learning in a particular
mathematical content.

Table 7.

Domains f
Out-of-school mathematics education as
tool
Cognitive aspects
Explicit 34
Implicit 0
Total 34
Affective aspects
Explicit 12
Implicit 0
Total 12
Social aspects
Explicit 2
Implicit 15
Total 12
Psychomotor aspects
Explicit 0
Implicit 18
Total 18
Out-of-school mathematics education as
a goal
Connections with other disciplines 6
Increasing awareness of math in 22
real life

Regarding cognitive aspects, they aimed to teach certain
mathematical concepts, prevent their misconceptions,
reinforce their understanding, enable students to apply
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their knowledge to real-life situation, make meaningful
learning of mathematics. The following statements from
their written explanations exemplifies each of them:

It is expected that students will grasp the subject better with
this activity. They realize that mathematics is found in nature
and that many topics in mathematics can be learned by making
them concrete. Their perspectives on the subject change. They
learn mathematics by having fun with this activity. One of the
factors we prioritize is that the subject is more permanent and
does not rely on memorization. We try to explain the subject
by entertaining and showing it to students, which helps them
understand the subject much better. (P26, meaningful learning
of mathematics, making math concrete)

In this activity, it is aimed to make a brief application of Thales’
theorem, which is used in mathematics, in daily life, in
addition to students’ measurement skills. (P19, applying their
knowledge)

The aim of my activity is to eliminate the serious
misconceptions in the concept of time among young children,
especially regarding digital and analog clocks. I think the
reason for this is that there are two types of clock usage.
Students have difficulty understanding that 13:00 and 1:00 PM

express the same time period.. (P40, preventing

misconceptions)

In addition, they also mention development of other skills
such as analytical reasoning and visual thinking. Following
statements illustrates these:

There is a relationship between fractions, addition, subtraction,
and notes in musical instruments. Therefore, I aim to develop
reasoning, analytical thinking, and visual thinking skills. (P5,
analytical and visual thinking)

Notably, while their written notes on study aims and
expectations explicitly mentioned affective and cognitive
aspects, the majority of participants (15 out of 17) who
incorporated social aspects into their lesson plans did not
explicitly stated in their aims of lesson plans. This included
fostering communication through group activities and
encouraging reflection on opinions and work, thereby
strengthening connections among students. For example,
one participant explicitly stated, “Contrary to the common
belief that pi is only used to calculate the area and
circumference of a circle, we see that it has wider
applications. This will help students enjoy moving together
in the classroom and strengthen their relationships,
knowing they will always remember each other’s
birthdays.” This statement highlights the integration of
cognitive, affective, and social learning objectives. Another
participant (P34) also explicitly stated the social aspects of
learning within an out-of-school context:

This activity aims to develop students' communication skills in
a museum, an out-of-school learning environment, by having
them represent collected data in pie charts. It also involves
students gathering real-world data relevant to statistics

education and observing and interpreting mathematical
elements within the Ancient City. (P34)

This
communication skills in a museum setting, where students

statement emphasizes the development of
collect real-world data and present it using pie charts. This
approach integrates statistical learning with collaborative
data collection and analysis, and encourages students to
observe and interpret mathematical concepts within an

authentic cultural context such as an ancient city.

While psychomotor skills were not explicitly stated as
primary objectives, some activities implicitly incorporated
them. Examples included precise measurement tasks and
movement-based activities such as dance, suggesting a
consideration of physical engagement. Two participants
seemed to acknowledge the psychomotor aspects of their
activities, presented in the following statements of P5 and
P10. The first example is related to how they use their hands
to perform a certain musical ratio in a harmony. The other
example is related to how they perform measurement
precisely.

Each group, using different objects, demonstrates the rhythms
they achieve with 8/4- and 4/4-time signatures, along with the
object strikes and fraction sums that lead to these rhythms, as
musical performances in front of their classmates in the
garden. (P5)

Each student writes the lengths of the shoulder-to-fingertip
distance, elbow-to-fingertip distance, and the length of one of
their hand fingers (excluding the thumb) and the lengths of the
first two segments of that finger into the tables on their
observation sheets. Afterwards, they discuss the relationship
with the golden ratio by taking the ratios. (P19)

Regarding affective aspects, the lesson plans (12 out of 41)
revealed an emphasis on fostering positive affective
responses in students towards mathematics and they
explicitly stated affective aspects. Participants aimed to
create engaging and enjoyable learning experiences,
hoping to shift students” perceptions of mathematics as an
abstract subject. Participant P31, for example, stated,
“Through the activity, they learn mathematics in a fun way.
I expect their perspectives on mathematics to change
positively”. This highlights a desire to make mathematics
more accessible and appealing to students. Furthermore,
the goal of enhancing student engagement and motivation
was evident in Participant P33’s statement: “To teach
students the coordinate system outside of school and to
provide more qualified teaching, to learn while having

”

fun”.

These findings underscore the use of outdoor mathematics
education as a tool to teach mathematics. Beyond this,
participants also developed lesson plans to integrate
outdoor mathematics education on a broader scale. While a
number of viewed outdoor

smaller participants
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mathematics education as a primary goal, a significant
portion recognized its value as a tool. They emphasized
development of students’ awareness of mathematics in
real-life contexts and mathematics’ connections to other
disciplines, including nature, science, arts, and history. This
perspective is exemplified in Participant P6’s statement:
“To reinforce the concept of pattern, to ensure lasting
learning, to teach that rhythm is related to mathematics,
and that mathematics is not just a subject”. This statement
highlights the use of outdoor experiences to teach
mathematical concepts like pattern recognition, promote
lasting learning through real-world applications, and
demonstrate the interdisciplinary nature of mathematics,
particularly its connection to rhythm and music.
Furthermore, the integration of environmental awareness
and mathematical concepts was evident in another
“One of the

environmental problems in recent times is forest fires.

participants’  statement, increasing
Unfortunately, we are losing thousands of our trees in
forest fires. Trees have many benefits for both us and other
living things. It is aimed that students love trees and
become individuals who are sensitive to nature” (P39). This
demonstrates she viewed outdoor mathematics education
as an overall goal to not only teach mathematical concepts
but also to foster broader understanding and appreciation
for the world around them.

3.4. Methods for Outdoor Mathematics Education

Table 8 shows the frequency of various teaching techniques
and methods employed within outdoor mathematics
education by pre-service mathematics teachers.
Connections with other disciplines emerged as the most
prominent approach (19 out of 41). This interdisciplinary
focus was particularly evident in the integration of natural
science and art. Furthermore, 16 pre-service mathematics
teachers particularly paid attention to embodied learning,
characterized by hands-on activities such as creating
designs, measurement, movement and play, and drawing.
Observation and explorations were also one of the methods

preferred by the pre-service mathematics teachers.

Table 8.

Methods utilized in lesson plans

Methods f
Observation and explorations 15
Hands-on activities (creating designs, 16

measurement, movement and play, drawing)
Inquiry-based learning

Data collection and analysis 4
Connections with other disciplines 19
Art 8
Natural science 10
History
Connections with in-class context 8

Table 9 presents examples for each category. In the first
example, one of the participants (P36) create worksheet for
students. She asks students to explore given pattern colored
on the stones and ask them to described the rule for pattern.
She further asks them to create their own designs based on
a particular pattern by coloring the stones on the ground.
In the second example, the participant asks students to
explore the slope of climbing nets in the playground
(Figure 1). In the lesson plan, she demonstrates students to
measure the horizontal and vertical distances, explains how
they are going to find the slope, and then asks them to
record their measurements and identify two different
slopes and their signs:

The following images show the climbing net located in the park
opposite our school. Using the information, you will write in the
table, find the slope of the pole indicated in red and blue on the
climbing net. To calculate the slope of the poles, you must first note
the vertical distance (a) from the top of the pole to the ground, the
distance from the point where we determined the vertical distance
to the red pole (b), and the distance to the blue pole (c) in the table.
Then, find the slope of the poles by dividing the vertical length by
the horizontal length. We learned in our lessons that the slope
angle is the right-hand angle formed by the drawn line on the x
and y axes, that if the slope angle is zero, the slope of the lines
parallel to the x-axis will be zero, that if the slope angle is acute, the
slope

Figure 1. Measuring horizontal and vertical distances to find

slope

of the lines leaning to the right will be positive, and if it is
obtuse, the slope angle will be left-leaning and the slope value
will be negative. According to this information we have
learned, find the direction of the slope and note it in the table
below.
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Table 9.

Methods for outdoor mathematics
educationMethods

Examples

(1) Observation and creating designs
Connection with art

(2) Hands-on-learning (measuring)
Observation

(3)  Inquiry-based learning
Data collection and analysis

Question 1: Find the rule of the pattern below.

rule of the pattern.

Question 2: Color the boxes ofthe table given below to create a pattern of your own and write the

Name

Estimated
slope of
the red
pole

Estimated
slope of
the blue
pole

distance a | distance b | Slope of
the red
pole

Slope of
the blue
pole

In the tabla balow, pl
interviewed as part of the Asp
collection procass, craate an
general obser

NAME-SURNAME:

ASPENDOS ANCIENT THEATRE OBSERVATION SHEET

d the dats

d

appropriate pis
the math

Ancient Th
chart for the data sat. Then, write down vour
ical fatures that caught your attention in the

of ten wisitors you
lating the

Ancisnt City, and presa;lt and discuss the rasults with wour friends and teachar.

NUMBER OF FEOFLE

NATIONALITIES

1. VISITOR

Z. VISITOR

3.VISITOR

4. VISITOR

5. VISITOR

6. VISITOR

7. VISITOR

B. VISITOR

2. VISITOR

10. VISITOR
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(4) Observation and exploration
Connection with natural science

2. Express the objects you examined to observe symmetry and the symmetry itself by
drawing in the area below or expressing it verbally.

Ohject I examined

Symmetry Inoticed

Example: Butterfly wing

The right and left wings of the butterfly are
symmetrical to each other.

The third example provides an example of inquiry-based
learning where the participant (P34) asked students to
collect and analyze the data. She asks students to record
nationalities of tourist visited an open-air Aspendos
Ancient Theatre. She then asks them to create a graph and
interpret it. Students actively involved in data connection
and analysis, and present their findings:

Please write the nationality data of visitors you interviewed
within the scope of the Aspendos Ancient Theatre in the table
below. After completing the data collection process, create a
pie chart suitable for the data set, then write your
interpretation of the graph and present and discuss the
findings with your friends and teacher.

In the last example (P32’s lesson plan), students visit a farm
and are asked to observe animals and plants using a
magnifying glass to examine the details of their structures
and explore symmetries. In addition to observation and
exploration, they are also asked to draw the symmetrical
parts of these objects.

Students begin to examine their surroundings in the village.
They start examining the patterns of the plants/plant leaves
they see, the shell patterns of animals, the patterns of feathers...
They draw and fill the patterns they find onto their
worksheets. One mirror is given to each group for the collected
plant leaves and bird feathers. They are enabled to notice
whether the
symmetrical by placing them against the mirror. They notice

objects/living things they examine are
symmetry by examining the patterns more closely through a
magnifying glass. Each group cuts any object they have
collected along its line of symmetry and gives one part to
another group. The groups try to draw the symmetry of the
half-shapes on paper. A person from each group explains their
work as a summary to the other groups. The teacher evaluates
the work and gives feedback to the students.

Lesson plans mentioned above focuses solely on out-of-
classroom settings. Differently, some of participants (8 out
of 41) also tried to integrate the outdoor education with
formal education in class context. For example, one of the
participants (P10) aimed to teach golden ration first and
them to discover it in nature, stating as follows:

Students are primarily given information about the golden
ratio at school. It is stated that the ratio of two consecutive, the
Fibonacci spiral (golden spiral) is shown. Students understand
the concept of numbers in the Fibonacci sequence approaches
a specific value as the numbers get larger. This calculated value
is said to be 1.618 and is expressed as the golden ratio. Using
squares dimensioned according to the Fibonacci sequence and
drawing connected quarter circles inside these squares the
golden ratio. Afterwards, an outdoor activity will be
conducted, involving a nature walk that includes the seaside
and forest, where students will discover the golden ratio in
nature...

Another participant (P40) connected the activity to in-class
learning by first teaching the concepts of similarity and
congruence. Students are then asked to measure the
shadows of poles at two different times of day to observe
that the ratio remained constant:

At the beginning of the activity, an object whose length is to
be found, such as the flagpole at school, is chosen. An object
with a known length is selected to prepare for the activity.
Before starting the activity, the concepts of similarity and
congruence are explained to the students, preparing them for
the activity. In the activity, measurements will be taken at two
different time intervals. Therefore, the preparation should be
done accordingly.

Neme | Estimated | Lenghtof | Heightof | Llength'sof | Height
lenghtof | thepole’s | thesfick | thesfick’s |ofthe
the pole | shadow shadow | pole

1200 R
1600

(a) (b)

Figure 2. Worksheet for students to observe the shadows and
record their measurements.

4. Discussion

This study examined pre-service mathematics teachers’
lesson plans on outdoor mathematics education in the
context of a course designed on out-of-school mathematics
education for their professional support. There are four
major findings of the study. The first major finding is that
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the most preferred location for outdoor mathematics
education was the school yard, which is one of the crucial
learning environments highlighted from the early years
(Moore, 1974) to recent days (Feille, 2021). The preference
of prospective teachers resonates with the suggestions by
Feille (2021) on particular pedagogy for learning in
schoolyards in order to benefit from opportunities in the
schoolyard. Although they preferred schoolyard as
location, their teaching context was limited to observing
and exploring geometric shapes, patterns, and symmetries
and measuring certain areas. This suggests identifying
barriers experienced by teachers due to physical constraints
of schools, which shed light into creating and integrating
green schoolyard as a learning environment integrated to
school context (van Dijk-Wesselius et al. 2018). Future
studies could focus on how to enhance schoolyards for
outdoor rich
opportunities for both teachers and learners. These studies
should consider the feasibility of implementation based on

mathematics  education, providing

location and explore ways to directly connect outdoor

learning experiences with the formal mathematics

curriculum.

Following this, green spaces including, playgrounds,
parks, forests, and gardens were the most perceived
location for
schoolyards. Pre-service mathematics teachers rarely
mentioned historical, archeological, and geological sites,
urban environments, gardens as
locations for mathematics education. One of the reasons
would be the fact that they were provided more examples
on schoolyards and green spaces in the course. Another
reason would be the fact that they might be more familiar
with these environments compared to botanical gardens
and historical and geological sites and they might not have
enough knowledge on mathematics behind the structures
of plants or historical sites. Their focus on specific content
areas such as geometry and measurement and lack of
abstract ideas in algebra and data analysis and probability
concepts in their lesson plans may also support this claim.

outdoor mathematics education after

botanical suitable

The second major finding is that pre-service mathematics
teachers mentioned a wide range of contexts implemented
at diverse out-door mathematics education environments.
While majority of participants benefited from the context
including exploration of geometric shapes and patterns and
measurement of objects or larger area in schoolyard and
green spaces. There were also participants who provided
authentic contexts including interdisciplinary ones even
though they were not provided these examples regarding
trees’” ages in forests, visiting an open-air theater,
observation of a plant grows, relating plant digging with
coordinate system. One reason would be the fact that some
participants also took the course of art-based mathematics
education in their teacher training program. They
incorporated these ideas into outdoor mathematics
education. Another striking finding was that they did not
mention any connection with the use of digital technology

even though they are provided sample experiences such as
geometric modeling of flowers and use of augmented
reality for geometric modeling outdoor structures, as in the
study of Cahyono and Ludwig (2018). Only one student
incorporated the wuse of taking photos for close
observations. This might be related to their familiarity
levels for these digital software’s and applications. This
finding resonates with the study of Isgren Karlsson et al.
(2023) where only upper secondary school teachers found
useful the use of digital technology in outdoor settings. In
this regard, van Kraalingen (2023) suggested there is need
for training educators and learners regarding how to
understand and use these devices and conduct empirical
studies exploring the educators and students” experiences
of technological devices (e.g., mobile device) in outdoor
settings, considering recent developments on VR and AR
technologies.

The striking finding was that social skills and psychomotor
skills were included; but very few pre-service mathematics
teachers explicitly expressed these. When examining
teaching programs over the years, it is evident that the
especially
psychomotor domains is lacking (Doganay & Yesilpinar-
Uyar, 2021). In recent years, particularly in the new
teaching program (Ministry of National Education, 2024),
there have been efforts to increase the awareness of pre-
these areas by
incorporating learning outcomes aimed at developing
social-affective skills and interdisciplinary skills. The
inclusion of psychomotor and social skills by pre-service
mathematics teachers may, even they did not mention
directly, be related to the nature of outdoor mathematics
education activities in contrast to nature of traditional
classrooms settings. Considering the important role of
outdoor activities in developing these skills and their less
frequent existence in the curriculum over years in Turkey
(Doganay & Yesilpmar-Uyar, 2021), there is a need for
intentional design of activities and course to promote
psychomotor and social aspects of mathematics learning.

emphasis placed on the affective and

service mathematics teachers in

The fifth finding concerns how these contexts are conveyed
to students. All teacher pre-service mathematics teachers
designed instruction in their lesson plans that would
support students’ active engagement. Prior to designing
lesson plans, they engaged in several outdoor activities
prepared based on experiential learning. This might be a
reason explaining their choices. Another reason would be
that an outdoor learning environment might naturally have
led participants to design such activities involving
experience-based learning (e.g, Cheng et al, 2019;
Gilbertson et al., 2022), observation (Gilbertson et al., 2022),
hands-on learning (Kiviranta et al., 2024), and inquiry-
based learning (Tal et al., 2019), interdisciplinary learning
with connection with nature (Gray & Birrell, 2015; Kus,
2024b). Although this provides a wide range of methods for
outdoor mathematics education, peer teaching, games,
competitions, videography mentioned by Gilbertson et al.
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(2022) were not observed in the lesson plans. During their
courses, they discussed the contributions of out-of-school
mathematics education for students’ learning. However,
they were not taught any specific method and techniques.
They were familiar with observation and exploration,
inquiry-based learning since they already experienced
them in the class. These findings suggest there needs to be
prepare training programs showing them wide range of
methods related to relevant context of outdoor
mathematics education.

This study is limited to forty-one pre-service mathematics
teachers and specific to those who took the course of out-
of-school mathematics education. It does not aim to make
generalization beyond its context. Other studies could
incorporate implementation of lesson plans by pre-service
teachers, in outdoor settings. Teaching training programs
also provide opportunities for teachers to be aware of more
diverse contexts and teaching methods for diverse outdoor
learning environments for mathematics education
considering very limited research in this area. This study
highlights significance of such training programs for
professional development of pre-service mathematics
teachers. In addition, it argues certain aspects need to be
improved in the content of this course to provide better
opportunities for teachers.
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