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AMAC VE YONETIM

ABD Ankara Buyukelgiligi tarafindan desteklenen ve
Ogretmen Akademisi Vakfi tarafindan yirGtilen "STEM
Onculeri Projesi” kapsaminda gerceklestirilen "STEM Egitim
Programi Kapsamli izleme Degerlendirme Arastirmasi’nda
editime katilan 6gretmen profili ve 6gretim teknikleri
ihtiyaclari, 6grenci beklenti ve ihtiyaclari ile bu programin
0gretmen ve agrencide yarattigi etki ve degisimin
saptanmasl hedeflenmistir.

Arastirmanin ikincil amaglari su sekilde listelenebilir:

2019 vyl proje donemi boyunca egitici editimleri,
yayginlastirma egitimleri, 6grenci uygulamalari, tasarim
kampi gibi uygulamalardan toplamda 1705 dataya
ulasiimigtir. Toplam populasyon ve ulasilan 6rnekleme
bakildidinda, arastirma evrenini %96 glven araliginda +%4
hata payi ile temsil ettigi hesaplanmistir.

Niceliksel veri toplama araci olarak 6gretmen ve
0grencilere cevrimici anket, dijital ylz ylze anket, én-
son test yontemleri kullaniimistir. Niteliksel veri toplama
araci olarak ylz yuze derinlemesine gérusmeler, telefon
yoluyla toplanan ses kayitlari ve saha gozlem raporlari
kullanilmistir. Bu kapsamda, toplamda 1705 farkli data
analize dahil edilmistir. Arastirma sahasi, Ocak 2019 ile

Ocak 2020 tarihleri arasinda gerceklestirilmistir.

Guvenilirlik — referansini  yikseltmek ve  yanitlama
motivasyonlarini notralize etmek adina dn-test ve son-
test eslestirmesinde 6gretmen ve o6grencilere 6 haneli
bir kodlama sistemi uygulanmistir. Bu kod, ismin ikinci
harfi, dogum yili ve soyadin ikinci harfinden olusmaktadir.
Kodlama sistemi ayni zamanda Kkisilerin anonim
kalabilmesini de saglayarak verecekleri yanitlari guvenli
hale getirmektedir.

7

STEM Etki izleme Arastirmasi kapsaminda (retilen ve
uygulanan nicel ve nitel izleme araglari su basliklarla
Ozetlenebilir:

icerik ve Yontem Egitici Egitimi Ogretmen On-Testi
Icerik ve Yontem Egitici Egitimi Ogretmen Son-Testi
icerik ve Yontem Egitici Egitimi Degerlendirme Anketi

icerik ve Yontem Egitici Egitimi Milli Egitim Bakanligi Sinav
Formu

STEM Oncdileri Ogrenci On-Testi

STEM Onculeri Ogrenci Son-Testi

Bilim ve Uretim Odakh Ogrenme Egitimi Degerlendirme
Anketi (Mayis Dénemi)

Bilim ve Uretim Odakl Ogrenme Egitimi Degerlendirme
Anketi (Eylil Donemi)

STEM Oncdileri Yetiskin Egitimi Vaka Calismasi

STEM Tasarim Kampi Degerlendirme Anketi (Ogrenci ve
Ogretmen)

Ogretmenlerle Yapilandiriimis Derinlemesine Miilakatlar

Bu degerlendirme araglar kapsaminda toplanan veriler,
katiimli gézlem, 6gretmenlerle yapilan telefon gorismeleri
ve yazismalariile vakifta projenin koordinasyonunu saglayan
uzman egitimeilerin yorum ve gorusleri ile birlikte edinilen
bir genel gorus cercevesi ile yorumlanarak yazilmistir.

Nicel veri analizinde, Excel ve SPSS kullanilirken; nitel
verilerin analizinde baglamsal sdylem analizi ve dogrudan
alintilama yontemlerine basvurulmustur.

Ogretmen Akademisi Vakfi yerine, metin boyunca ORAV kisaltmasi kullanilacaktir.

OBJECTIVES AND METHODOLOGY

The main objective of the research is to identify the impact
and change by the implementation of the STEM Pioneers
Project funded by the US. Embassy Ankara, Turkey and
undertaken by the Teachers Academy Foundation (ORAV),
to analyze the teacher profiles, their teaching methodology
requirements, students' expectations and needs in STEM
education. Secondary objectives of the research are as
follows:

1705 data has been achieved during the Training of
Trainers Programs, Teacher Trainings, in class practices
and the hackathon. When the total population and the
sample for the research are calculated, the research
has 96% confidence interval and +4% tolerance rates.
Online surveys, digital face to face interviews, pre-test
and post-test methods have been used for quantitative
data collection. On the other hand, face to face in-depth
interviews, voice recordings from interviews over the
phone and field observation forms have been used for
qualitative data collection. The research has been made
between January 2019 and January 2020.

To increase the reliability reference and to neutralize the
response motivations, a six-digit coding system has been
applied in the pre and post-tests given to the teachers
who participated in the training programs and their
students. This code consists of the second letter of the
name, year of birth and the second letter of the last name.
This system also enables responders’ anonymity and leads
to more reliable data.

The qualitative and quantitative assessment and evaluation
tools created and applied during the project are as follows:

e

Pre-Test for Teacher Training Program
(Content and Methodology)

Post-Test for Teacher Training Program
(Content and Methodology)

Pre-Test for Training of Trainer Program
(Content and Methodology)

Post-Test for Training of Trainer Program
(Content and Methodology)

Survey for the evaluation of the Training of Trainer Program

Exam for Training of Trainer program (Due to Ministry of
Education Regulations for TOT Programs)

STEM Pioneers pre-test for students
STEM Pioneers post-test for students

Survey for the evaluation of the Teacher Training Program
(June-September)

STEM Pioneers Adult Training Program Case Analysis

STEM Hackathon evaluation forms both for participating
teachers and students.

In-depth interviews with teachers.

Data collected all throughout these evaluation tools,
participatory observations, telephone conversations and
written conversations among teachers, opinions of project
coordination team and the senior trainers who designed and
trained trainers has been taken into analysis in this research.

Excel ve SPSS have been used to analyze the quantitative
data and contextual analysis of views and direct quoting
have been used to analyze the qualitative data.

Throughout the report, Teachers Academy Foundation will be mentioned as ORAV



1. STEM Igin Kavramsal Cergeve

STEM, "Bilim, Teknoloji, Muhendislik ve Matematik"
kelimelerinin ingilizce bas harflerinin bir araya gelmesiyle
olusmus bir kisaltmadir (Yildinm ve Altun, 2014; Gonzalez
ve Kuenzi, 2012). Diger bir deyisle, STEM egitimi,
farkli disiplinleri bir araya getirerek ve bu disiplinler
arasinda baglanti saglayarak 6grenmenin ¢ok boyutlu
gergeklesmesini saglamaktadir (Smith ve Karr-Kidwell,
2012). STEM egitiminin ortaya cikisinin temelini ABDi
ogrencilerin fen, matematik ve mihendislik alanlarina olan
ilgilerinin giderek azalmasi olusturmaktadir (Ostler, 2012).

Bu dogrultuda, STEM egitiminin amaglari Uzerinde
durulmasi gerekir. STEM egitiminin amaglari icin genel
olarak asagidakiler soylenebilir (Thomas, 2014);

1. STEM okuryazarligina sahip kisilerden olusan is glcu
uretmek,

2. STEM alanindaki mevcut iglerini devam ettirebilmek,

3. Ulkeler icin ekonomik avantaj sailayacak yenilikler
uretebilmek,

4. Gelecekteki is alanlarinda yeterli olabilmek

STEM egitimi, farkli disiplinleri bir araya getiren, bireylerin
disiplinlerarasi ¢alismasina ve derinlemesine 6grenmesine
yol acan, Ogrendikleri  bilgileri gunlik yasamla
iliskilendirmesine firsat sunan ve égrencilerin 21. yy yasam
becerileri gelismesine katki sunan bir egitim yaklasimidir
(Akyildiz, 2014; Dugger, 2010; Morrison, 2006; Yildirm ve
Altun, 2015: Yildirim ve Selvi, 2016).

STEM temelli bir agretim programi, 6grencilerin gercek
yasamla ilgili problemleri ¢ozmesine rehberlik etmelidir.
Ayrica ogrencilerin - dizayn etme, deneme, verileri
yapilandirma, analiz etme, yorumlama ve dogal olaylari
birlestirebilmesini saglamalidir (Wang, 2012). Ayrica, STEM
temelli 6gretim o6drencilerin 6grendiklerini daha fazla
anlamlandirmasini, dolayisiyla 6grenmenin kalici olmasini
salar. Ogrencilerin yeni karsilastiklari bir durumda var
olan bilgilerine basvurarak ¢ézim yollari aramasi STEM
temelli 6gretimin bir diger avantajl olarak ifade edilir
(Wang, 2012).

Bir calismaya STEM calismasi  diyebilmek igin
disiplinlerarasi bakis agisiyla gunluk hayattaki problemlere
analitik ve tasarim odakli disunme becerileriyle, teorik
ve uygulamaya yonelik calismalarla ¢ézim énermelidir.
Bilimsel ve muhendislik metotlarinin biri veya her ikisi de
kullanilarak gergek hayat problemlerinin ¢6ziminde temel
bilimler (fizik, kimya, biyolojiyi] ve matematigi kullanarak

teknolojiyi de dahil etmelidir.

STEM' olusturan unsurlardan bir kismini kullanmadan
gunluk hayattaki problemlere ¢ozimler olusturuyorsaniz,
analitik ve tasarim odakli distinme becerileri kullanilarak,
teorik ve uygulamaya yénelik galismalar yapiyorsaniz buna
STEM yaklasimi ile caligiliyor denilebilir. Ornedin kodlama
STEM degildir. Destekleyici bir ara¢ olarak gorulebilir.
Kodlama, matematigi kullanir ve analitik dlstnmeyi
destekler ancak her kodlama sdreci temel bilimleri
bilimsel veya muhendislik metotlari ile yaratici disinme
gerektirmeyehilir.

1. Conceptual Framework for STEM

STEM is an acronym made up with the initials of “Science,
Technology, Engineering and Mathematics. (Yildirnm ve
Altun, 2014; Gonzalez ve Kuenzi, 2012). STEM Education brings
different subjects together and facilitates the integration
and inter-disciplinary interaction to enable learning
in multiple dimensions. (Smith ve Karr-Kidwell, 2012).
STEM approach was introduced as a result of American
students decreasing interests in science, mathematics
and engineering. (Ostler, 2012).

Therefore, the objectives of STEM Education should be
focused on. The general objectives for STEM Education
may be listed as follows (Thomas, 2014);

1. Growing workforce consisting of people who has STEM
literacy,

2. Sustaining current jobs in STEM related jobs,

3. Producing innovations to excel in economic advantage
for countries,

4, Keeping up with the required competences of future
jobs.

STEM education is an educational approach that brings
different disciplines together, provides individuals with
interdisciplinary work and in-depth learning, offers the
opportunity to relate the knowledge they learn with daily
life and contributes to the development of 21st century
life skills of students. (Akyidiz, 2014; Dugger, 2010; Morrison,
2006; Yildirim ve Altun, 2015; Yildirim ve Selvi, 2016).

A STEM-based curriculum should guide students to solve
real-life problems. It should also enable students to
combine designing, experimenting, structuring, analyzing,
interpreting, and combine natural events (Wang, 2012).
In addition, STEM-based teaching enables students to
make more sense of what they learn, so that learning is
permanent. It is expressed as another advantage of STEM
based education that students search for solutions by
referring to their existing knowledge in a situation they
encounter recently. (Wang, 2012).

A practice can be defined as STEM if it creates solutions
to daily life problems from an interdisciplinary perspective,
and if the theoretical and practical studies are conducted
using analytical and design-oriented thinking skills. In
solving real-life problems, using scientific and engineering
methods either one or both basic sciences (physics,
chemistry, biology) and mathematics should be used while
involving technology as well.

Even if you find solutions to daily life problems without
using some of the elements that STEM consists of and
if you are doing theoretical and practical studies using
analytical and design-oriented thinking skills, this can also
be considered as STEM approach. For example, coding is
not STEM but can be a supportive tool for STEM.

Coding uses mathematics and supports analytical
thinking, but every coding process may not require
creative thinking with basic sciences, scientific or
engineering methods.



2. Program Hakkinda

Milli Egitim Bakanhgr'nin 2015-2019 Stratejik Planinda
Tarkiye'de STEM egitiminin guglendiriimesine yonelik
amaclar  bulunmaktadir. Ayni zamanda Kalkinma
Bakanligrnin Onuncu Kalkinma PlanI'nda egitim siteminin
temel amaci su sekilde ifade edilmektedir. “Dlisinme,
algilama ve problem ¢ézme yetenegi gelismis, demokratik
degerleri ve milli Kdltiri 6zimsemis, paylasima ve
iletisime aclk, sanat ve estetik duygulari glglu, 6zglven
ve sorumluluk duygusu ile girisimcilik ve yenilikgilik
ozelliklerine sahip, bilim ve teknoloji kullanimina ve
Uretimine yatkin, bilgi toplumunun gerektirdigi temel
bilgi ve becerilerle donanmig Uretken ve mutlu bireylerin
yetismesi egitim sisteminin temel amacidir.”

Ogretmen Akademisi Vakfi, farkli disiplinleri bir araya
getiren, bireylerin  disiplinlerarasi  galigmasina  ve

——o

derinlemesine  dgrenmesine yol acan, 0grendikleri
bilgileri gunluk yasamla iliskilendirmesine firsat sunan ve
6grencilerin 21. yuzyll yasam becerileri gelismesine katki
sunan bir egitim yaklagimini Turkiye sahasina uygun hale
getirip yerellestirerek bir program gelistirmistir.

Bu dogrultuda, ORAV olarak yir(ittigimiz projede bes
farkll bransin (Fen, Matematik, Bilisim, Teknoloji Tasarim,
Ingilizce) disiplinlerarasi bir calisma ile gercek hayat
problemlerine ¢6zim bulmanin yollarini - sorgulatan,
uygulatan, etkilesimli ve birbirinden 6grenmeyi tesvik eden,
bilissel becerilerin yaninda Gretimi ve inovasyonu da igeren,
tam ve butln olarak bir STEM calismasi gerceklestirdik.

STEM Egitim Raporu (2016), Milli Egitim Bakanhidi, http://yegitek. meb.gov.tr/STEM_Egitimi_Raporu.pdf, (Son Erigim Tarihi: 10 Subat 2020).

Onuncu Kalkinma Plani (2014), Kalkinma Bakanlig,

http://www.kalkinma.gov.tr/Lists/Kalknma%20Planlar/ Attachments/12/0nuncu_Kalk%C4%BInma_Plan%- C4%B1.pdf, (Erisim tarihi: 10 Subat 2020).

2. About the Program

The Strategic Plan of the Turkish Ministry of National
Education for 2015-2019 states goals to strengthen STEM
education. At the same time, the main purpose of the
education system is expressed in the Tenth Development
Plan of the Ministry of Industry and Development is as
follows: “The main purpose of the education system is
to raise productive and happy individuals equipped with
basic knowledge and skills; whose thinking, perception
and problem-solving skills are developed, who embrace
democratic values and national culture, are open to
sharing and communication, have a strong sense of art
and aesthetics, have a sense of self-confidence and
responsibility, entrepreneurship and innovation and are
prone to science, use of technology use and production
of the knowledge the society requires.”

Teachers Academy Foundation has developed a program
and an educational approach that brings different

— e

disciplines together, enables individuals to work on
inter-disciplinary practices and leads to the in-depth
study of learning, offers opportunities to associate the
information they learn with daily life and brings students’
21st century life skills into line with an educational
approach.

As ORAV, with the participation of teachers representing
science, mathematics, computer science, technology
and design and English subjects we have implemented
STEM practices with an inter-disciplinary design of
collaboration to find solutions to real-life problems. We
can neither define these practices as an approach nor a
perspective. What ORAV has achieved can be defined as
a complete and holistic STEM implementation.

STEM Training Report (2016), Ministry of National Education, http://yegitek.meb.gov.tr/STEM_Egitimi_Raporu.pdf,

(Son Erigim Tarihi: 10 Subat 2020).



3. Demografik Bilgiler S 3. Demographic Information

31. Ogretmenler 31. Teachers
In this section, demographic information such as professional experience, cities and the gender distribution of the participant
Bu bolimde egitime katilan 6gretmenlerin, mesleki tecribeleri, yasadiklari iller, cinsiyet dagilimlari gibi demografik bilgilere yer teachers in the program are provided.
verilmistir.
o— Gorev Yapilan iller —o o— Cities —o
25.00% 25.00%
20.00%, 20.00% 2000%, 20.00% 2000%, 20.00% 20.00% 20.00% 20.00% 20.00%
20.00% 20.00%
15.00% 15.00%
10.00% 10.00%
5.00% 5.00%
0.00% 0.00%
31 Hatay 58 Sivas 64 Usak 65 Van 67 Zonguldak 31 Hatay 58 Sivas 64 Usak 65 Van 67 Zonguldak
Grafik 1: Gérev Yapilan iller Graph 1: Cities
Projeye dahil olan 6gretmenler Hatay, Sivas, Usak, Van ve Zonguldak illerinde gérev yapmaktadirlar. Projeye her ilden esit katiim Teachers who participated in the project work as state school teachers in Hatay, Sivas, Usak, Van and Zonguldak cities of Turkey.

oldugu icin bu degerlendirmeye de 5 ilde katiim orani aynidir, %20. Since there is equal number of participants from each city, participation rate of this research is also equal as 20%.




o— Ogretmenlerin Branglari —o O— Subject Teachers Teach —©

Teknoloji Matematik Fen ingilizce Sinif Bilisim Technology ~ Mathematics Science English Homeroom Information
ve Bilimleri Ogretmenligi  Teknolojileri and Teachers  Technologies
Tasarim Design
Grafik 2: Ogretmenlerin Branslari Graph 2: Subject Teachers Teach
Projeye katilan 6gretmenlerin branslarini inceledigimizde, %26 ile Fen Bilimleri, %24'er oranla da Matematik ve ingilizce branslari When the subject of the participant teachers of the porject are considered, 26% of them teach Science, 24% teach
cogunlugu olustururken, %12 ile Teknoloji ve Tasarim, %11 ile Bilisim Teknolojileri ve %3 ile Sinif Ogretmenligi branslari yer Mathematics and English, 12% Teach Technology and Design, 11% teach Computer Science and 3% teach as homeroom
almaktadir. Teknoloji ve Tasarim brangi ve Bilisim Teknolojileri branglarini distndigimuzde birbiri ile yakin bu iki branginda teachers. When considered that Technology and Design and Computer Science teachers teach similar and more integrated

katilimda buyuk bir yer aldigi séylenebilir. content, these two subjects may be considered with a similar rate of participation.
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Grafik 3: Ogretmen Cinsiyet Dagilimi

Katilimer 6dretmenlerin %54'Unan Erkek, %42'sinin Kadin oldugu karsimiza ¢ikmaktadir. Katilimeilarin %4'G cinsiyetlerini belirtmek
istemediklerini ifade etmiglerdir.

o— Mesleki Caligma Sureleri —o
3.85% 0.00%
NI

Q

15.58%

| [ | | | |
5 yil ve daha az 6-10 yil 1-15 il 16-20 yil 21-25 yil 26 yil ve Uzeri

Grafik 4: Mesleki Calisma Streleri

Projeye katilan 6gretmenlerin mesleki calisma sUrelerine baktigimizda %/0'inin 10 yilin altinda ¢alisma ge¢misinin oldugu
gbzukmektedir. %35 5 yil ve daha az oldugunu belirtirken, %35 ise 6-10 yil arasinda oldugunu belirtmigtir. Calisma deneyiminin
11-15 yil oldugunu sdyleyenlerin orani %15, 16-20 yil diyenlerin orani da %12 ile karsimiza ¢ikmaktadir. 21-25 yil arasi ¢alisma
deneyimi olan 6gretmenlerin orani %4'tr.

Doesn't want to
state

%53,85 Female
Male

Graph 3: Gender Distribution of Teachers

54% of participant teachers are male and 42% of the participants are female. In addition, 4% of the participants
selected the option of not wanting to state their gender.
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Graph 4: Duration of Professional Experience

When we look at the professional experience time of the teachers participating in the project, it is seen that 70% of them have
a working history under 10 years. While 35% stated that it was 5 years or less, 35% stated that it was between 6-10 years. The
rate of those who say that their working experience is 11-15 years is 15%, and that of those who say 16-20 years is 12%. The ratio
of teachers with 21-25 years working experience is 4%.



3.2. Ogrenciler

Bu boélumde, Hatay, Sivas, Van, Usak ve Zonguldak illerinde gbrev yapmakta olan ve projeye dahil olan dgretmenlerimizin
ogrencilerine yonelik sinif bilgisi ve cinsiyet dagilimi verileri sunulmustur.
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Grafik 5: Sinif Bilgisi
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Ogrencilerin yaklasik %49'u 7. sinif dgrencisi iken %19'u 5. sinif ve %181 6. sinif édrencisidir. 8 sinif 6grencilerinin orani ise %14
ile karsimiza gikmaktadir. Buradaki dadilim, projeye dahil olan 6dretmenlerimizin gorev yaptigi siniflarin farkliliklarina ve
6grencilerin degerlendirmeye katilim erisimlerine bagli olarak gelismistir.

3.2. Students

In this section, class level information and gender distribution data are presented for the students of our teachers in the
project who work in Hatay, Sivas, Van, Usak and Zonguldak.
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Graph b5: Class Level

While 49% of students are 7th grade students, 19% are 5th grade students and 18% are 6th grade students. The rate of 8th grade
students is 14%. This distribution of differences in class levels represent the grades that participant teachers of the project
teach and their students' access to the assessment.
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Grafik 6: Cinsiyet Dagilimlar Graph 6: Gender Distribution

Ogrencilerinin cinsiyet dagiimi incelendiginde kiz 6grenciler yaklasik %53 oraninda iken, erkek dgrencilerin orani %47dir. Bu When the gender distribution of students is examined, female students are about 53%, while male students are 47%. These rates
oranlar, projeye dahil olan 6gretmenlerin siniflarinin toplam nafus cinsiyet dagiimlarina da uyum saglamaktadir. are also in line to the total population gender distribution of the classes of teachers involved in the project.




L. Faaliyetlere Gore Etki Analizleri

Bu bolimde, STEM Projesi kapsaminda gergeklestirilen tim faaliyetlerin etkisi, bagimsiz bélimler olarak ele alinmistir. Her
bir bolimde, o faaliyetin katiimcilarindan toplanan nitel ve nicel veriler, faaliyetin gozlemi ve egitim uzmaninin gorusu ile
harmanlanarak incelenmig, 6ne ¢ikan bulgular paylasiimistir.

41 STEM icerik ve Yontem Egitici Egitimi (Dr. Diana Wehrell-Grabowski)

Ocak ayinda Amerika Birlesik Devletlerinden gelen uzman Dr. Diana Wehrell-Grabowski'nin hazirladigi igerikle egitici egitimine
katilan 6gretmenlere egitim dncesi ve sonrasi 0n-son test uygulanmistir. Teste 27 6gretmen katilmis, %38 temsil seviyesi ile
caligiimigtir.
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4. Impact Analysis of Each Activity

In this section, the impact of all activities carried out under the STEM Project is considered as independent sections. In each
section, qualitative and quantitative data collected from the participants of that activity were blended with the observation of
the activity and the opinion of the training specialist and the outstanding indications are shared.

41 STEM Content and Methodology - Training of Trainer (Dr. Diana Wehrell-Grabowski)

In January 2019, a pre-post-test was applied to the teachers who participated in the training of trainer program regarding
the content prepared by STEM expert Diana Wehrell-Grabowski, PhD, who came from the United States of America for this
training. 27 teachers answered these surveys and 98% representation level was analyzed.

The pre-test and post-test averages seen in comparative columns in the graph below, allow us to see the positive change
at first sight.
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Asagidaki grafikte karsilastirmali stitunlar halinde gorilen én-son test ortalamalari, daha ilk bakista pozitif degisimi gormeye
imkan verir. Bu soru seti, 6gretmenlerin STEM egitimine yonelik algilarini ve bilgi dizeylerini sorgulamaktadir. Grafikte yer alan
her ifade "dogru" bilgi ya da artis beklenen “pozitif” algi ve tutum igerir. Fakat bu ifadeler, soru setinin ve datanin gavenilirligini
saglamak icin, kontrol amagli, negatif ifadelerle karisik olarak sunulur.
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Grafik 7: Pozitif Beklentili Degisim Grafigi |

Oncelikle, soru setinde yer alan tim pozitif beklentili ifadelerde, artis gerceklestirmistir. EGitim dncesi bilgilendirmeler ve katiimel
6gretmen profilinin merak eden ve sorgulayici bir 6gretmen grubu olmasindan kaynakli olarak, 6gretmenler STEM hakkinda
arastirma yaparak editime gelmislerdir. Bu ylzden én-testi temsil eden yesil stitunlardaki ortalamalar da yuksektir. 5'i likert 6lcegdin
kullanildidi bu soru setinde 6n-test data ortalamasi 4,56 iken, son-test ortalamasi ise 4,80'dir. Bu grafigin degisim puani, 0,24'ddr.

En ok artis gozlenen kazanimlar, STEM egitiminin dgrencilere elestirel bakis acisi kazandirmasi, dgrencilerin problem ¢ézme
becerilerini artirmasi, 6grencilerin derse olan ilgisinin artirmasi yonindedir. Uygulamaya gecmeden 6nce 6gretmenlerin
STEM'in ne ise yaradigini, nasil bir etkisi oldugunu bilmesi, bu yontemin ve yaklasimin glictni benimsemis olmalari oldukca
6nem arz etmektedir.

This set of questions inquires teachers' perceptions and knowledge levels of STEM education. Each statement in the
graph contains “correct” information or “positive" perception and attitude that is expected to increase. However, these
statements are presented for control purposes, mixed with negative statements to ensure the reliability of the question
set and data.
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Graph 7: Positive Change Expectations Graph |

First of all, all positive change expectation statements in the question set have increased. Due to the prior information and the
participatory teacher profile as a curious and questioning teacher group, teachers came to the training after doing some research
about STEM. Therefore, the averages in the green columns representing the pre-test are also high. In this set of questions that we
used a 5-point Likert scale, the pre-test data average is 4.56 while the post-test average is 4.80. The change score of this chart is 0.24.
The highest results in objectives reflect that “STEM education provides students with a critical perspective, increases students’
problem solving skills, and increases students' interest in the lesson”. It is very important for teachers to know what STEM
works for and what effect it has before adopting and they must adopt the power of this method and approach.
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Grafik 8: Pozitif Beklentili Dedisim Grafigi Il

Pozitif beklentili degisim grafiginin ikincisinde de tim ifadelerde artis goriimektedir. Yukaridaki grafikte, birinci grafige gore
daha dustk artis gozlenmesinin sebebi, kazanimlarin daha cok bilgi girdisi icermesindendir. Bu grafikte yer alan kazanimlar,
6gretmenlerin STEM'inigerik ve yaklasimina, nasil bir ydntemle yol aldigina, hangi galismalarda ve galismalarla kullanilabilecegine
yonelik bilgi edinmelerini hedefler.

Graph 8: Positive Change Expectations Graph |l

In the second of the positive change expectations graph, an increase in all expressions is observed as well. The reason for the
lower increase in the graph above is that the objectives contain more information input. The objectives in this graph aim to
provide teachers with information about the content and approach of STEM, its methodology, how it works and which practices
it can be used with.




Asagidaki negatif beklentili dedisim grafigi dists bekledigimiz, STEM ile ilgili “yanhs" bilgi ya da “negatif” yaklasimlari icerir.
On-son test ortalamalari karsilastirilirken beklenen son-test ortalamasinin on-testten diisiik cikmasidir.
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Grafik 9: Negatif Beklentili Degisim Grafigi

Grafige bakildiginda, tim ifadelere ait ortalamalarda disus gértlmektedir. Bu ifadeler gogunlukla, égretmenlerin STEM'le ilgili
sahip oldugu kalip yargilar ve dnyargilardir. "STEM calismalari, 6gretmenlere ¢ok zaman kaybettirir ya da "STEM egitimi igin
pahall materyallere ihtiyag vardir' gibi 6gretmenlerin “dogru bildigi yanhiglarda" egitim sonrasi dusus gergeklesmistir. Burada
dikkat ceken bir husus, STEM'in, kisaltmanin kendi iginde dahi barindirdigi gibi “teknoloji” ile olan iligkisi. "STEM egitimi 6gretmenin

derste teknoloji kullanmasini gerekli kilar" ifadesi, kelimenin cagristirdigi ilk anlamiyla dijital teknoloji degil, teknolojinin kendisidir.

STEMin birgok yaklasiminda bir kalem, bir kagit ve makas, birer teknolojidir. Ogretmenlerin, siniflarinda STEM uygulamalari

yapabilmeleri igin, zorunlu olarak dijital teknoloji araclarina ihtiyaglari yoktur.

The negative change expectations graph below includes “false" information or “negative” approaches regarding STEM, which we
expect a decrease. When comparing the pre and post-test averages, the expected post-test mean is lower than the pre-test.
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Graph 9: Negative Change Expectations Graph

When the graph is analyzed, it can be seen that the averages of all expressions have decreased. These statements are mostly
stereotypes and prejudices that teachers have regarding STEM. After the training, there seems to have been a decrease in the
"false and facts" by teachers such as “STEM studies waste a lot of time to teachers" or “expensive materials are needed for STEM
education’. A striking point here is the relationship between STEM and the "technology” word that the abbreviation contains. The
expression "STEM education requires the teacher to use technology in the lesson” is not the digital technology, but technology itself.



Ogretmenlere egitim dncesi ve sonrasinda, bunlar disinda, “STEM kavramini duydugunuzda akliniza gelenler nelerdir?" sorusu
yoneltilmistir.

Egitim 6ncesinde verilen yanitlar, cogunlukla STEMin aciimindan 6teye gecemezken, egitim sonrasinda verilen yanitlar
spesifiklesmistir. Disiplinlerarasilik, arastirma, sorgulama, isbirlikli 6grenme, sinirsizlik, basari, 6zgaven, 5E modeli, mihendislik
tasarim asamalari, 21. yGzyil becerileri, verilen yanitlar arasindadir.

Ogretmenlere yine "siniflarinizda yaptiginiz calismalar icin STEM diyebilir misiniz?" diye soruldugunda, egitim oncesinde
katilimeilarin ¢ok bayUk godunlugu yaptiklar calismalarin STEM oldugunu ddstnurken, egitim sonrasinda STEM olarak
isimlendiremeyeceklerini ifade etmislerdir.

Ogretmenler son olarak, Dr. Diana Wehrellin egitiminden sonra, siniflarinda neyi farkli yapacaklarini asagidaki gibi ifade
etmislerdir:

Ogrencilerimin ekipler halinde miihendislik tasarim strecini dikkate alarak ve 5 modelini baz alarak ders tasarimi yapacagim.”

"Kesfetmeye ve sorgulamaya ve de distinmeye daha ¢ok zaman ayiracagim. Gunkd 6grenmek igin sorgulayarak kesfetmek en
temel esastir.”

"Aktivite temelli degil, sorgulama temelli yontemi kullanmanin gok daha efektif bir yol oldugunu gérdim. Oz elestiri firsati
buldum. STEM egitimini 6grencilerime uygulayarak, yasayarak, gorerek, aktif katilimlarini saglayarak, problem ¢ézme tekniklerini
kullanarak sorgulama temelli egitim 6gretim yapmayi distntyorum. Daha kalici 6grenme ve 21. ylzyil becerileri igin bunlarin
elzem oldugunu gérmekteyim.”

"lIk isim dersleri 5E modeline gére STEM disiplinlerinin hepsini bir arada kullanabilecek, giinliik yasamla bag kurabilecek, dzellikle
grup calismasi yaptirabilecedim arastirmalar tasarlamak olacak. Bu egitimde STEM disiplinlerinin ayri ayri dedil de i¢ ige nasil
verilmesi gerektigini 6grenmis oldum.”

“Egitim boyunca 6grendigimiz ilk sey égrencilerin egitim merkezinde olmadi gerektigiydi. Bundan sonra derslerde 5k 6grenme
modelinde oldugu gibi dikkat cekme bolimine zaman ayirip 6grencilerin isbirligi icinde calismalar yapilmasini saglayacagim.”

“Cocuklarimi etkin olarak derslere katarak yasayarak yaparak 6grenmeyi uygulayacagim. Hayal guclerini gelistirici neler
yapabileceklerini hem benim hem de onlarin kesfetmelerini saglayacagim. Dogayi, mthendisligi, uzayi, her tarl gorsel sélen ile
hayal guclerini zorlayacagim. Gorsel becerilerini aktif olarak kullanmalarini saglayacagim.”

O "BE modeli ile STEM yaklasimini ortaya koymaya 6grenci merkezli 6grenciye sorgulatan onun 6grenme slrecinde aktif olmasini
saglayan sekilde yaklasmay! deneyecedim. ilgi uyandirmak icin daha cok soru soracagim. Akran égrenme, paylasim gibi
noktalara basvuracagim. Klasik anlatim yonteminden uzaklasmaya calisip oyun ve arastirma temelli bir ders yapacagim.”

In many practices of STEM, a pencil, a paper and scissors are technologies. Teachers do not necessarily need digital technology
tools to perform STEM applications in their classrooms.

Apart from these, before and after the training “What are the things that come to your mind when you hear the concept of
STEM?" was asked. While the answers given before the training mostly do not go beyond the expansion of the words STEM is
created with, the answers given after the training have become specific. Interdisciplinary, research, inquiry, cooperative learning,
limitlessness, success, self-confidence, 5E model, engineering design stages, 21st century skills are among the answers.

When “Can you say STEM for the work you do in your classes?" question was asked before the training, the vast majority of the
participants thought that their work in classes was STEM, however, they stated that they could not be named as STEM after
the training.

Finally, after Dr. Diana Wehrell's training, the teachers expressed what they would do differently in their classrooms:
‘| will design my lessons according to the 5E Model and have my students work in teams to apply engineering design process.”
‘| will spend more time on exploring and thinking because exploring by inquiry is the most essential thing in learning."

‘I have realized that an inquiry based methodology is more efficient than activity based methodology. | found the opportunity for
self-reflection. | am planning to teach STEM Education by hands-on technigues, applying, experiencing, observing and enabling
their active participation and using problem-solving techniques. | have seen that these are the most crucial for 21st century
skills and more efficient learning."

"My first step will be designing lessons according to the 5E Model, consisting of investigations to integrate STEM subjects,
relating my contexts with real life experiences and especially involving team work. During this training, | have learned that STEM
subjects are not separate and how they can be integrated with each other."

“The first thing we learned all through the training was that students should be in the center of learning. From now on, | will
design my classes and | will spend more time on drawing attention and allow students to work more collaboratively, as it is in
the 5E Model."

‘l will involve all my kids to the lessons and | will apply learning by doing approach. | will also encourage both myself and my
students to explore our world of imagination. | will encourage and provide them with visual feasts to teach them the nature,
engineering and space.”

‘| will try to approach teaching STEM with the 5E Model with a more student-oriented learning design and support my students'
curiosity and help them to stay actively engaged in learning. | will ask more questions to create curiosity and interest. | will try
peer learning and sharing practices. | will stop lecturing and design lessons with a more games and inquiry."



4.2 Yetiskin Egitimi Yontem ve Teknikleri Egitimi 4.2 Adult Training Methodology and Techniques Training

STEM igerik ve ydntem egitici editimine katilan 6gretmenlerin, meslektaslarina bu egitimi yayginlastirabilmeleri ve kendileri de The teachers participating in “STEM Training of Trainer” program attended an additional "Adult Training Skills" program so that
siniflarinda daha etkili editim yapabilmeleri igin bir "Yetigkin Egitimi Becerileri" egitimine katildilar. Basta iletisim becerilerini they could disseminate this training to their colleagues and make themselves more effective in their classrooms. Data on the
gelistirmeleri, yetiskin 6grenmesinin temellerini anlayabilmeleri gibi kazanimlara sahip bu egitimin degerlendirmesine yonelik evaluation of this training, which has objectives such as developing communication skills at first and understanding the basics
veriler paylasiimistir. of adult learning, is as follows:
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Grafik 10: Egitimin Ana Kazanimlar

5lilikert dlgekle hazirlanmis soru setinin yanit ortalamalar, yukaridaki grafikte gortimektedir. Tim kazanimlarin genel ortalamasi
470 gibi yiksek bir seviyededir. En yuksek ortalamalardan baslanirsa, yénergeleri takip etmenin egitimin verimliligine etkisi,
iletisim engellerini fark etmek, iletisimde olumlu ifadeleri kullanmak, geri bildirim almanin egitimcilik becerisine etkisi gibi
kazanimlar saglanmistir. Bunun yaninda, farkli katilimcr tipleri ve bunlara yonelik uygun 6grenme ortaminin nasil kurgulanacagi
ile yetiskin egitimi yontem ve tekniklerinin kazaniimasi saglanmistir.
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Graph 10: Main Objectives

The answer averages of the question set prepared with 5-point Likert scale are shown in the graphic above. The overall average
of all objectives is high, as 4.70. Beginning with the highest averages, it is evident that the objectives such as the effect of
following the instructions on the efficiency of education, noticing the barriers to communication, using positive expressions
in communication, and the effect of receiving feedback on facilitation skills have been achieved. In addition, different types of
participant profiles, how to build an appropriate learning environment for them and adult learning methods and techniques
have been developed.
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Grafik 11: Egitim Genel Degerlendirme |

Yukaridaki grafikte, Ogretmen Akademisi Vakfinin uzun stredir yaptidi tim egitimlerin etki ve verimliligini 6lcmek icin kullandigj,
kapsamli soru setine gelen yanitlar bulunmaktadir. Katilimeilarla etkilesim, materyal kullanimi, konularin uygulanabilirligi,
anlasilirlik, ilgi cekicilik gibi kategorilerin yer aldigi soru setinde genel ortalama oldukca yuksektir.
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Applicability of topics and practices at school _ @
Materials' quality to make learning easier _ @
Having the opportunity to interact with ather participants _ @

Graph: 11 General Evaluation |

The graph above contains the answers to the comprehensive set of questions that the Teacher Academy Foundation uses to
measure the effectiveness and efficiency of all its training programs for a long time. The general average is quite high in the
question set, which includes categories such as interaction with participants, use of materials, applicahility of subjects, clarity,
and interest.



o— Egitim Genel Degerlendirme Il —o o— General Evaluation Il —o

Egitime iliskin genel degerlendirmeniz _ @ Egitime iliskin genel degerlendirmeniz _ @
Egitimin kisisel gelisiminize sagladigi katki _ @ Egitimin kisisel gelisiminize sagladigi katki _ @
Egitimin mesleki gelisiminize sagladigi katki _ @ Egitimin mesleki gelisiminize sagladigi katk _ @
Fiziksel ortamin galismaya uygunlugu _ @ Fiziksel ortamin ¢alismaya uygunlugu _ @
Egitim materyallerinin 6zenli bir bigimde hazirlanisi _ @ Egitim materyallerinin 6zenli bir bigimde hazirlanisi _ @
Egitim saatlerinin uygun sekilde planlanigi ‘ @ Egitim saatlerinin uygun sekilde planlanigi _ @
Egitim glnunan uygun sekilde planlanigi ‘ @ Egitim gununan uygun sekilde planlanigi _ @
Egitim dncesi bilgilendirmenin yeterliligi _ @ Egitim dncesi bilgilendirmenin yeterliligi _ @

Grafik 12: EGitim Genel Degerlendirme I Graph 12: General Evaluation I
Ayni soru setine dahil olan yukaridaki grafikte gérulebilecedi gibi, egitime iliskin genel degerlendirme puani 5 (izerinden 4,76'dir. As can be seen in the graph above, which is included in the same question set, the overall assessment score for education is 4.76
Uluslararasi gegerlilige sahip ve ORAVIn da misyon edindigi kisisel gelisime ve mesleki gelisime saglanan katki kategorileri de, out of 5. Contribution categories with international validity and provided for personal and professional development, in which

soru setinin en yiksek puani olmak Uzere 4,80 ortalamalara sahiptir. ORAV has also taken the mission, have averages of 4.80, with the highest score of the question set.



o— Egitimci Degerlendirmesi —o

o @ o
Bilgisi ve konuya Sunum becerileri Gruptaki herkesin aktif Oturum strelerinin Grupla profesyonellik

hakimiyetleri katilimini desteklemeleri ~ zamanina dikkat etmeleri  sinirlari iginde, sicak bir
iletisim kurabilmeleri

Grafik 13: Egitimci Degerlendirmesi

Son olarak yukaridaki grafikte, Yetiskin Egitimi Yontem ve Teknikleri egitimini gerceklestiren uzman egitimcilerimize yénelik
degerlendirme verileri gortimektedir. Bilgi ve hakimiyet, sunum becerileri, aktif katilimi destekleme, zaman plani, profesyonel
iletisim becerileri kategorilerini iceren bu setin genel ortalamasi 4,83'dur.

Ogretmenler, egitimden sonra, egditime ve ORAV'a dair geri bildirimlerini paylasmislardir. Dogrudan alinti yapilarak kullanilan gors
ve geri bildirimlerden bazilar asagidaki gibidir:

O “Cok emek verilen bir egitimdi emekleriniz igin gok tesekklr ederiz. Cok verimli iki glin gecirmenin mutlulugu ile ayriliyoruz. Bana
cok sey kattl.”

o "Cok dzenilerek calisiimis blytk emeklerin oldugu bir programdi. Her sey icin tesekkurler."

o "Her sey icin tesekkr ederiz yolumuz ve yolunuz guzel gelecegimiz igin ayni yénde hizla her yeri aydinlatmaya devam etsin. Bu ve
benzeri editimlerle yine bir arada olmak istiyorum.”

O "Oldukca etkili egitimler ve egiticileriniz var. islerini severek ve ok iyi yapiyorlar. Ogrendiklerimi derslerimde uygulamay ve diger
editimlerinize katilmayi dért gozle bekliyorum.”"

O "Yapilan galismalar gergekten cok guzel, gok ilgi gekici ¢alismalar... Umarim bundan sonraki projelerde de birlikte galisma
firsatimiz olur.”

o— Evaluation of Facilitators —o

®© O o @

Subject expertise Presentation skills Support every Time management Establishment of rapport
participant's active within professionalism
involvement

Graph 13: Evaluation of Facilitators

Finally, the graphic above shows the evaluation data for our expert educators who facilitated the Adult Learning Methodology
and Techniques program. The overall average of this set, which includes subject expertise, presentation skills, facilitating active
participation, time management and professional communication skills, is 4.83.

After the training, the teachers shared their feedback about the training and ORAV. Some of the opinions and feedbacks that
are directly quoted are as follows:

O "Alot of effort was put in this training program. Thank you very much for your efforts. We leave with the happiness of having
two very productive days. It taught a lot to me."

o "It was a program with great care and effort. Thanks for everything."

o "Thank you for everything. | wish both our paths continue to illuminate everywhere in the same direction for our beautiful
future. | want to be together again with these and similar trainings.”

o "You have very effective trainings and trainers. They love their job and they do it very well. | look forward to implementing what
| have learned in my classes and participating in other training."

O "The works done are very nicely and interestingly... | hope we will have the opportunity to work together in the future projects."



4.3 STEM Ogretmen Egitimleri (Yayginlastirma) 4.3 STEM Teacher Training Program (Dissemination)

Katiimcilar, Dr. Diana Wehrell'den STEM icerik ve yontem egitimi ile ORAV uzman egitimcilerinden yetiskin egitimi Participants of the first two Training of Trainer programs about STEM Content and Methodology from Dr. Diana Wehrell and
yontem ve teknikleri editimini aldiktan sonra, Haziran ve Eylll seminer doneminde meslektagslarina STEM egitimini Adult Learning and Facilitation Skills from ORAV senior trainers disseminated the STEM training program to their colleagues in
yayginlastirdilar. the professional development weeks of the MoNE in June and September 2019.

o— Katihmci Paylari —o o— Participants —o

Eylil Seminer Dénemi June Seminar Period

Haziran Seminer Donemi July Seminar Period

O

Grafik 14: Katiimel Paylari Graph 14: Participants

Bu sayede Haziran seminer déneminde 126, Eyltil seminer doneminde 123 olmak Uizere toplamda 249 égretmen, STEM egitimi almis oldu. In this way, 249 teachers, including 126 in the June seminar period and 123 in the September seminar period, participated the STEM training.



o—Cinsiyet Dagilimlari—o o— Gender Distribution —o

38.52% Kadin 38.52% Female
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Grafik 15: Cinsiyet Dagilimlari Graph 15: Gender Distribution
Katilan 6gretmenlerin toplamda cinsiyet dagiimlari yukaridaki grafikte gérulmektedir. Katiimcilarin yaklasik %611 kadin The gender distribution of the participating teachers is shown in the graph above. Approximately 61% of the participants are
ogretmenlerken, yaklasik %39'u erkek 6gretmenlerden olugmaktadir. female teachers, while approximately 39% are male teachers.
o— Okul Tipi —o o— School Type —o
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Grafik 16: Okul Tipi Graph 16: School Type
Egitimi merak ederek gelen 1katilimel haric, her iki seminer déneminde de, katiimeilarin tamami devlet okulu 6gretmenlerinden olusmaktadir. Except for one visiting volunteer participant who was very enthusiastic and curious about the training program, all the participants were

state school teachers in both seminar periods.
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Grafik 17: I

Projenin tasarimi geregi, proje illeri, faaliyetlerin baginda STEM egitici egitimine katilan 6gretmenlerin kendi illeri olarak belirendi.
Bu iller arasinda %23 oranlariyla Hatay ve Zonguldak, %19 ile Usak, %18 ile Van ve son olarak %17 ile Sivas yer almaktadir.

o— Brang —o

30.92%

14.08% @
9.65%
i 040%
| ]

Matematik FenBilimleri ingilizce Bilisim Teknolojileri ve Teknoloji ve Diger
Yazilim Tasarim

Grafik 18: Brang

Katilimer 6gretmenlerin branslarini inceledigimizde ¢ogunlugun Fen Bilimleri ve Matematik bransinda oldugu gézikmektedir.
Fen Bilimler %32, Matematik %31 oranindadir. ingilizce bransinda olan katilimeilarin orani %14 oraninda iken Bilisim Teknolojileri ve

Yazilim ile Teknoloji ve Tasarim brangindaki 6gretmenlerin orani toplamda %22/dir.

o— City —o

22.88%

Zonguldak

19.28%

18.04%

Hatay Sivas Usak

Graph: 17 City

Due to the design of the project, the project cities for the STEM Training were determined as the cities of the teachers
participating in STEM Training of Trainer Program that took place at the very beginning. These cities include Hatay and Zonguldak
with 23%, Usak with 19%, Van with 18% and finally Sivas with 17% participation.

o— Subjects —o

14.08% @
9.65%
i 040%
[ |

Technology and Mathematics Science English lInformation Technologies Other
Design

30.92%

Graph 18: Subjects

When we examine the branches of the participant teachers, it is seen that the majority are in Science and Mathematics. Science
is 32%, Mathematics is 31%. While the proportion of participants in the English branch is 14%, the proportion of teachers in the
Information Technology and Software and Technology and Design branches is 22% in total.



o— Mesleki Caligsma Siresi —o
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Grafik 19: Mesleki Calisma Stresi

Ogretmenlerin mesleki calisma siirelerine baktigimizda 6-10 yil galisma deneyimi bulunan 6gretmenler %32 orani ile cogunlugu
olusturmaktadir. Calisma deneyimi 11-15 yil arasinda olan égretmenlerin orani %21, 16-20 yil arasinda olanlarin orani ise %12'dir.
Gorece daha az deneyime sahip 6gretmenlerin orani 1-3 yil arasinda %14, 3-5 yil arasinda ise %15 oranindadir. Deneyim yili 20 yilin
Uzerinde olan 6gretmenleri orani ise toplamda %6 oraninda karsimiza gikmaktadir.

o— Professional Experience —o

—
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Graph 19: Professional Experience
When we examine the branches of the participant teachers, it is seen that the majority are in Science and Mathematics. Science

is 32%, Mathematics is 31%. While the proportion of participants in the English branch is 14%, the proportion of teachers in the
Information Technology and Software and Technology and Design branches is 22% in total.



o— Egitim Degerlendirmesil —o

Diger katilimcilarla etkilesim olanagdi saglanmasi _ @
Materyallerin 6grenmeyi kolaylastirici nitelikte olusu _ @
Alistirmalarin yeterli sayida olusu _ @
Yapilan etkinliklerin egitimin amacina uygunlugu _ @
Tartismalara yeterli sure ayriimasi _ @
icerigin anlagilir olusu _ @
icerigin ilgi cekici olusu _ @
icerik ve egitim stiresinin dengesi _ @
Orneklerin icerigi pekistirecek nitelikte olmasi _ @
Egitimin, ihtiyaglariniza yonelik konular icermesi _ @

Grafik 20: EGitim Degerlendirmesi |

Yukaridaki grafikte, ORAV'In her egitimde etki ve verimliligini 6lgmek icin kullandigi, soru setine gelen yanitlar bulunmaktadir.
Katilimcilarla etkilesim, materyal kullanimi, konularin uygulanabilirligi, anlasilirlik, ilgi gekicilik gibi kategorilerin yer aldigi soru
setinde, "igerik ve egitim stresinin dengesi" harig tim kategorilerin ortalamalari 4Un Uzerindedir. Lojistik ve butgesel sebeplerle
kisa surelerde yogun bir icerigin paylasiimasi ya da 6gretmenlerin siklikla uzun egitim ve seminerlere katilimi sebebiyle egitim
stresine yonelik madde, her egitimde diger kategorilerden disuk cikmaktadir. Bunun yaninda diger katiimcilarla etkilesim
olanadinin sadlanmasi 4,66; materyallerin 6grenmeyi kolaylastirmasi 4,50 iken anlasilirlik, ilgi cekicilik ve amaca uygunluk yaklasik
447 seviyesindedir.

o— Evaluation of Training Program| —o

Content's having topics relevant to needs _ @
Quality of examples to support learning _ @
Balance of content and allocated time _ @
Content's being interesting _ @
Comprehensiveness of the content _ @
Adequacy of time allocated for discussion _ @
Suitability of content and objectives _ @
Adequacy of exercises _ @
Materials’ quality to empower learning _ @
Giving the opportunity to interact with other participants _ @

Graph 20 Evaluation of Training Program |

In the graph above, there are answers to the question set that ORAV uses to measure the effectiveness and efficiency of each
training. In the question set that includes categories such as interaction with participants, use of materials, applicability of
subjects, understandability, and curiosity, the average of all categories is abave 4 except for “the balance of content and training
time". The item for the duration of the training is lower than the other categories in each training due to the sharing of intense
content for logistic and budget reasons in a short time or the teachers' exposure to other trainings that are shorter and less
intense in content. In addition, providing the opportunity to interact with other participants resulted as 4.66; understandability,
appeal and fitness for purpose are around 447, while the materials facilitate learning is 4.50.



o— Egitim Degerlendirmesill —o

Diger katilimcilarla etkilesim olanadi saglanmasi

Materyallerin 6grenmeyi kolaylastirici nitelikte olusu

Alistirmalarin yeterli sayida olusu

Yapilan etkinliklerin egitimin amacina uygunlugu

Tartismalara yeterli sure ayriimasi

icerigin anlagilir olusu

icerigin ilgi cekici olusu

icerik ve egitim stiresinin dengesi

Orneklerin igerigi pekistirecek nitelikte olmasi

Egitimin, ihtiyaglariniza yonelik konular icermesi

Ayni soru setinin devami olan yukaridaki grafikte, en yuksek ortalamaya sahip olan “egitime iliskin genel degerlendirmeniz’
kategorisi 4,60'dir. Bunun yaninda egitimin 6gretmenlerin ders planlama yaraticiliklarina katkisi, kisisel gelisimlerine ve mesleki

gelisimlerine yaptigi katkilarin ortalamalari 4,52/dir.

Grafik 21: Egitim Degerlendirmesi I

o— Evaluation of Training Program Il —o

Adequacy of information before the training _ @
Planning of the training time _ @

Planning of the training agenda _ @

Preparation quality of training materials _ @
Suitability of physical conditions for the training _ @

Contribution of this training to your professional _ @

Contribution of this training to your personal development _ @

Contribution of this training to your designing more creative lessons _ @
Existence of creative materials that you can transfer to your class _ @
Your general evaluation of the training _ @

Graph 21: Evaluation of Training Program ||

In the above chart, which is the continuation of the same set of questions, the category of “your overall assessment of education”
with the highest average is 4.60. In addition, the average contribution of the training program to the teachers' lesson planning
creativity and their personal development and professional development is 4.52.



o— Egitimcilerin Degerlendirilmesi —o
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Grafik 22: Egitimcilerin Degerlendiriimesi

Yukaridaki grafikte, katiimcilarin egitim aldiklari egitimcilere yonelik degerlendiriimeleri bulunmaktadir. 51 likert élgegiyle
sorulastirilan bu set, egitimcinin bilgi ve konu hakimiyeti, sunum becerileri, iletisim becerileri, zaman yonetimi ve katilimi tesvik
etme seklinde 5 kategoriden olusmaktadir. Tm kategorilerin toplam ortalamasi &,71dir. Nitel sorularda gelen yanitlarla da
katilimcilarin, egitim aldiklar egitimcilere glven duyduklari ve memnuniyetleri siklikla ifade edilmistir.

o— Evaluation of Trainers’ Performance —o
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Graph 22: Evaluation of Trainers' Performance

In the graph above, there are evaluations of the participants for the trainers. This set of questions with a 5-point Likert scale,
consists of 5 categories such as trainers' subject expertise, presentation skills, communication skills, time management and
facilitation skills. The total average of all categories is 4.71. With the answers to the qualitative questions, the participants'
confidence and satisfaction with the trainers were frequently expressed.




o— Kazanimlarl —o
STEM egitiminin yalnizca Ustln yetenekli 6grencilere yonelik - @
oldugunu fark ettim.
Muhendislik tasarim stirecinin 6nemini fark ettim. — @
nteronnras sosviorsn. D ©
STEMde kullanilan kavram yanilgilarini fark edebilirim. _ @
v snvionor. | ©
STEM (Fen/Bilim, Teknoloji, Miihendislik ve Matematik) _ @
kavramlari ile ilgili 6n bilgilerini gézden gegirdim.

Grafik 23: Kazanimlar |

Kazanimlar | ve Il seklinde olusturulan grafikler, STEM egitiminin genel kazanimlari ile spesifik bilgi girdilerini, yaklasim ve farkindaliklari
icerir. Yukaridaki grafikte hemen fark edilecegi gibi 1,70 gibi distik bir ortalamaya sahip ve “katilmiyorum" anlamina gelen kategori,
bir kontrol sorusudur. Yanit gtvenilirligini ve editimin etkisini gostermek igin bulunmaktadir. “STEM egitiminin yalnizca Gstn yetenekli
6grencilere yonelik oldugu” bilgisi yanlis bir bilgidir. Tim egitimlerde vurgulandigi haliyle: STEM, herkes igindir.

o— Objectives| —o

| reviewed my prior knowledge on STEM (Science, Technology, _ @

Engineering /Mathematics) concepts

| understood the importance of journals. _ @
| can recognize misconceptions in STEM. _ @
I learned what 21st century skills are. _ @
| realized the importance of engineering design process. _ @
| realized that STEM education is not only for the _ @
gifted students.

Graph 23: Objectives |

Graphs created as Objectives | and Il include general objectives of STEM training and specific information inputs, approaches
and awareness. As you can immediately notice in the chart above, the category with a low average of 1.70 means “disagree” is a
control question. This question is given to show reliability and the impact of training. The information that "STEM education is only
for gifted students” is false information. As emphasized in all trainings: STEM is for everyone.



o— Kazanmlarll —o

STEM egitiminin sonug odakli degil, stireg temelli oldugunu _ @
kavradim.
STEMin etkinlik degil, aragtirma sorgulama siireci oldugunu _ @

6grendim.

Kullanacagimiz malzemeleri tanimanin nemini fark ettim. _ @
STEM derslerinde 5E 6Grenme yonteminin nasil uygulandigini _ @
6grendim.
Simdiye kadar sinifimda kullandigim yontem ve teknikleri _ @

gdzden gegirdim.

Tasarim surecini kullanarak, bir modelleme yapabilirim. _ @

Grafik 24: Kazanimlar I
Kazanimlar Il grafiginde, katilimcilarin STEM egitiminde derinlesmeleri beklenen spesifik kazanimlar yer almaktadir. Katilimeilar bu
zamana kadar 6gretme teknikleri baglaminda kullandiklari mevcut bilgi ve yontemleri sorgulamis ve STEMi nasil kullanabilecekleri

Uzerine alet cantalarini doldurarak egitimden ayrilmislardir.

o— Egitimde En Yararl Bulunan Konu/Uygulama/Yontem —o
Diger

Isinma Oyunlarl/CanIandlrlmlzﬂ
Uriin Tasarlama b
Grup Qahg,maﬂ Oobleck

Grafik 25: Egitimde En Yararli Bulunan Konu/Uygulama/Yontem

5E Modeli

Acik uclu bir sekilde sordugumuz ve kodlama yontemini kullanarak nicel hale getirilen “egitimde en yararli bulunan konu" kategorisinin
nitel daire grafigi yukaridaki gibidir. Katilimcilar tarafindan en yogun bicimde tekrarlanan yanit, 5E Modeli'dir. Onu 146 kez tekrarlanan
Oobleck takip etmektedir. STEM egitiminin icerigine dair olan bu kavramlari, ORAVIn editimde kullandigi yontemler takip etmektedir.
83 tekrar ile grup calismalari, 76 tekrar ile ruin tasarlama, 74 tekrar ile Isinma oyunlari, en ¢ok tekrar edilen konu ve uygulamalardir.

o— Objectivesll —o

| can do modelling by using the design process. _ @
I reviewed the methods and techniques | have been _ @
using in myclasses.
| learned how to apply 5E methodology in STEM lessons. _ @

| realized the importance of knowing materials that we will use. _ @

I learned that STEM is nat an activity but a process of inquiry _ @

and investigation.

| understood that STEM education is rather process oriented _ @

than result oriented.

Graph 24: Objectives Il
The Objectives Il graph contains specific goals that are expected to understand STEM education deeply. The participants have so far

questioned the available information and methods used in the context of teaching techniques and left training by expanding their
repertoire on how to use STEM.

o— Most Beneficial Subject/Practice/Method —o
Other

Energizer Games n‘
Product Design b

Group work

5E Model

Oobleck

Graph 25 Most Beneficial Subject, Practice, Method

The qualitative pie chart of the “most beneficial topic in education” category, which we asked openly and quantitated, using the coding
method, is as above. The most frequently replied response by the participants is the 5E Model. It was followed by Oobleck, which, was repeated
146 times. These concepts, which are related to the content of STEM training, follow the methodology that ORAV performs. Group work with 83
repetitions, product design with 76 repetitions, warm-up games with 74 repetitions are the most frequently repeated topics and applications.
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Katiimci 6gretmenlerin, egitimden sonra, egitime ve projeye dair geri bildirimlerini paylasmislardir. Dogrudan alinti
yapilarak kullanilan gérus ve geri bildirimlerden bazilari asagidaki gibidir:

“Iyi ki katildim dedigim cok gizel bir egitimdi. Bu tir calismalar daha sik olmali ve daha fazla kisiye ulasiimali. Cogu
6gretmenin bu sistemden haberi, bilgisi dahi yok. Cok tesekkarler."

“ORAV egitimleri katildigim en eglenceli hizmet ici egitimleri; kendimi egitimde degil eglence parkinda hissediyorum.
Bransim geregi ders iginde aktif kullanamamak beni ¢cok Gziyor. Keske her ders saatimi 5E modeline uygun olacak sekilde
hazirlayabilecegim zamanim ve alt yapi olsa diye dasuntrdim hep.”

‘Ogretim yontem ve tekniklerimi sorgulamami sagladi. Daha sabirli ve eglenceli derse keyif ve espri katabilmeye aday biri oldum.
STEM, cok pahali ve eziyeti olan bir uygulama degilmis. Her derste uygulanabilir. Bir kere daralan bakis agimi ve ufkumu genisletti.”

"Daha verimli ve kalici 6gretim streci gegirmemi saglayacak. Asil 6Gnemli olanin konunun 6gretilmesinden ziyade, 63renciyi
kesfetmeye ve arastirmaya yonlendirmenin ve merak uyandirmanin esas alinmasi. 0zgur diistince ortaminin gelistirilmesi
dislncesi. Bana ilham verdi."

"Simdiye kadar égrencilerime bireysel calismalar yaptirdim. Bu egitim sonunda grupla ¢alismalarin daha verimli gectigine
inandim. STEM egitiminin hazir kitlerle ve yonergelerle sadece tak-gikar bir egitim olmadigini 6grendim. Felsefesini daha
iyi anladim. Disiplinlerarasl galismalarin sadece bilim-teknoloji-mUhendislik-matematik yani sayisal alanlarla ortaklasa
yaratalen bir alt calismasi oldugunu dastnlyorum. Bu gorisu degistirmeye aday olabilir.”

"STEM icin sadece pahali teknolojiye ihtiyac olmadigi, gunlik hayatta kullandigimiz herhangi bir malzemeyi de disuk
maliyetle kullanarak derste bir materyal olusturabilecegimi 6grendim.”

“Derslerde daha fazla uygulama yapmam gerektigini daha az yazdirmam gerektigini distndyorum artik. Daha az maliyetle etkin
ders igslemenin 6Gnemini ve nasil yapilacadini anladim. Bilgiyi kullanilabilir hale getirmeyi sagladi bu egitim. Cok tesekkarler.”

“STEMin ingilizceyle alakali olmadigini distiniyordum; fakat bunun tamamen yanlis oldugunu égrendim. Bu distince beni
derslerimi farklilastirmam igin bir yol oldu. Her 6grenciye ulasilabilir ve her égrencinin 6grenme srecine katilma hakki vardir."

"Yeni yaklasimlari 6grenmenin yaninda, bu yaklagimlari uygulama cesareti kazandim. Bu egitim bende 6gretmenlige ve
6grencilere bakisimi degistirdi."

After the training, the participant teachers shared their feedback on the training and the project. Some of the opinions
and feedbacks that are directly quoted are as follows:

@ "This was a good training program that | am happy to participate. These kinds of programs must be expanded to a bigger

audience and must be done more frequently. Many teachers have neither the awareness nor the knowledge about this
system. Thank you very much."

> “ORAV trainings are the most fun trainings | have ever participated: | feel like | am in a theme park rather than a training.
| am sorry not to have been able to use these in my subject class. I've always wished | had time and other background to
design my lessons according to the 5E Model."

» "It helped me to gquestion my teaching methods and technigues. | am now a candidate to be a more patient and fun
teacher involving joy and humor to lessons. | have realized that STEM is not an expensive and tiring process. This program
initially expanded my perspective and horizon which had been narrowed down for a while."

> "This will help me to have a more efficient and long-lasting teaching and learning process. What's more important is
recognition of supporting students to investigate, explore, research and encouraging them to be more curious. It is
developing a learning environment where thinking freely is supported. This inspired me."

> "I have always had my students work individually. After this training, | have believed that group work is more efficient. | have
learned that STEM education is not something only ready-made kits that lead you to follow the instructions to fix pre-designed
materials. | learned the philosopy of it better. | thought inter-disciplinary practices were only consisting of STEM subjects, |
mean practices only related to numerical subjects. This might have changed me to have a different perspective.’

0 ‘I learned that applying STEM does not require expensive technology and we can create low-cost materials with any
material we use in our daily lives."

2 ‘I now think that | must have more hands on practice and having kids to write less. | also realized the importance and ways of
facilitating efficient lessons with low-cost materials. This training made information and knowledge usable. Thank you very much."

)" thought STEM had nothing to do with teaching English but | learned that it was completely wrong. This insight led me to a way to
differentiate my lessons. Every single student is reachable and every student has the right to participate in the learning process."

O "Besides learning new approaches, | also gained more confidence in applying them. This training has changed my

perception on teaching and my students.”



& 5. STEM Tasarim Kampi 5. STEM Design Camp (Hackathon)

Projeye dahil olan okullardan STEM' en iyi uygulayan ve iyi érnekler cikaran okullardan égrenci ve 6gretmenler istanbul'a Tasarim Students and teachers who have participated in the project and implemented the best practices were invited to a STEM Design
Kampi'na davet edilmislerdir. Asagida detayli verileri paylasilan Tasarim Kampr'nda, 6grencilerden gruplar halinde calisarak bir Camp in istanbul. In the Design Camp, whose detailed data is shared below, students were asked to design a city by working in
sehir tasarlamalari istenmistir. Bu sehirlerin kategorileri, Doga Dostu, Ulasim Dostu, Enerji Dostu Ve Teknoloji Dostu sehirlerdir. groups. The categories of these cities are nature friendly, transportation friendly, energy friendly and technology friendly cities.
Tasarim kampi, projenin etkisi en ylksek ve gérunar aktivitesi olmustur. The design camp has been the most influential and visible activity of the project.

o— Cinsiyet Dagilimi —o o— Gender Distribution —o
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Grafik 26: Cinsiyet Dagilimi Graph 26: Gender Distribution
STEM Tasarim Kampina katilan 6gretmen ve 6grencilerin cinsiyet dagilimina bakildiginda, kadin katilimcilarin orani %67, erkek When the gender distribution of teachers and students attending the STEM Design Camp is analyzed, it is seen that the ratio of

katilimcilarin oraninin %33 oldugu gortimektedir. female participants is 67% and the ratio of male participants is 33%.



o— Katilimcilarin Yasadigi iller —o
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Grafik 27: Katilimeilarin Yasadig iller

Katilimcilarin yasadigi iller oransal olarak incelendiginde, %28 ile Usak, %26 ile Sivas ve %23'er oranla Hatay ve Zonguldak illerinin
geldigi gorilmektedir. Projenin uygulandigi Silden bu dordu, projenin basinda belirlenen segme élgutlerine gore davet edilmislerdir.
Bu olcutler, 6grenme gunlukleri yazma, STEM sézlugine katki yapma, e-kampus ¢evrimici 6grenme platformuna blog yazma, ders
plani hazirlayarak meslektaslariyla paylasma gibi gérevierden olusmaktadir. Bu élcitlere gore projeyi uygulayan ve Uretim yapan
Hatay, Sivas, Usak ve Zonguldak illerinden 6gretmen ve 6grenciler kampa katilirken, Van'dan katilim saglanamamistir.

o— Geographical Demographics of Participants —o
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Graph 27: Geographical Demographics of Participants

When the provinces where the participants live are analyzed proportionally, participants from Usak with 28%, Sivas with 26% and
Hatay and Zonguldak with 23% made up the training group. These four of the 5 provinces where the project was implemented
were invited according to the selection criteria set at the beginning of the project. These criteria include tasks such as writing
learning journals, contributing to the STEM dictionary, writing a blog on the e-campus online learning platform, preparing a
lesson plan and sharing it with colleagues. While teachers and students from the provinces of Hatay, Sivas, Usak and Zonguldak,
who implemented and produced the project according to these criteria, participated in the camp, no participant from Van
successfully fulfilled the pre-requirements of the camp. Therefore, there was no representation from Van.



o— Katilimei Tipi —o
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Grafik 28: Katilimei Tipi

Katilimeilarin %56'sini 6grenciler olustururken, %41 ise dgretmenlerden olusmaktadir. Ote yandan katilimeilarin %3'Gndin Diger
secenedini isaretlemis olduklari goralmektedir.

o— Katihmcilarin Grup Dagiimlan —o
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Grafik 29: Katiimcilarin Grup Dagilimlar

Daha dnce ifade edildigi gibi, 6grenci ve o0gretmenlerin 2 giin boyunca gruplar halinde calisarak bir sehir tasarlamalar
beklenmektedir. Gruplar kura yéntemiyle belirlenmistir ve esit sayida katilimcilardan olusmasi beklenmistir. %26'sar paylarla

Enerji Dostu, Ulasim Dostu ve Teknoloji Dostu Sehirler ile %2310k payla Doga Dostu Sehir grubu yer almaktadir.

o— Participant Roles —o
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Graph 28: Participant Roles

While 56% of the participants are students, 41% are teachers. On the other hand, it is seen that 3% of the participants marked the
‘Other” option.

o— Participant Group Distribution —o
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Graph 29: Participant Group Distribution

As stated earlier, students and teachers were expected to design a city by working in groups for 2 days. Groups were determined
by drawing lots and expected to consist of equal number of participants. Energy Friendly, Transportation Friendly and Technology
Friendly Cities were represented with a 26% share and Nature Friendly City group was represented with a 23% share.



o— Tasarim Kampi Genel Degerlendirme (max10) —o
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Grafik 30: Tasarim Kampi Genel Degerlendirme

Yukaridaki grafikte gortlen veri, katilimcilarin "Her seyi disindiiginizde bu tasarim kampina 1'den 10'a kadar kag kalp verirsiniz?
" seklinde sordugumuz soruya verilen yanitlarin ortalamasini gdstermektedir. Cocuk katiimcilara uygulanan degerlendirme
anketlerinde, genel algi ve gorlsu yakalayabilmek icin, kolay anlasilabilecek ve ilgi ve sempati kazanabilecek sorulara yer
verilmesi gerekmektedir. Bu nedenle, degerlendirme dlcedi olarak sayi yerine, "kalp sekli" kullanilmistir. Ogretmen ve 6grencilerin
katildigl, tam puanin 10 kalp oldugu bu degerlendirme sorusunda sonug 9,7 kalptir. Yani faaliyetin genel memnuniyet dizeyi
%97'dir. Bu sonug, diger kazanimlar 6lgedi ile agik uclu sorulara verilen yanitlarla ve kamp boyunca gerceklesen gozlemlerle de
desteklenmektedir.

o— General Evaluation of Design Camp (Hackathon) —o
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Graph 30: General Evaluation of Design Camp

Data shown above provides the average of the answers to the “What would be your general evaluation of this design camp if
you were to grade it somewhere between 1and 107" question. In the evaluation surveys applied to children, it is necessary to
include questions that can be easily understood and gain their interest and sympathy in order to catch the general perception
and opinion. Therefore, instead of numbers, *hearts” was given as a criteria for evaluation.

The result of the survey which both teachers and students responded and where the top score is 10 is 9,7 hearts. The general
satisfaction rate for this activity is reflected as 97%. This result also aligns with and supports the results of the other objectives
scale, answers to open ended questions and observations during the camp.



o— Kazanimlar —o
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Grafik 31: Kazanimlar

Yukaridaki Kazanimlar grafiginde, en cok 6ne gikan kazanim, %92 katilim siddetiyle bir Griin ortaya gikarirken isbirligi ve ekip
calismasi yapmanin 6nemi olmustur. Bu kazanim, STEMin genel algi ve calisma yonteminin cocuklara yansimasidir. ikinci bayik
kazanim, sosyal etki olglim gostergelerinde uluslararasi gecerliligi olan, bir faaliyet sonrasi bu faaliyeti aile/arkadas/is cevresi
ile paylasma arzusu ya da taahhiididur. Burada katiimeilar, %91 katiim siddetiyle “burada tecriibe ettiklerimi doniince ailemle
ve cevremle paylasacagim” demektedirler. Diger 6ne ¢ikan kazanimlar, sorunlarin ¢dziminde yaraticiigini kullanmak, kararlilik,
edlenmek, paylasim ve rekabeti tatmak; saygiyla is yapmak ve tecribe edilenlerin giindelik hayatta kullanilabilecegini fark etmektir.

Katilimcilara, “Hayatinizda ilk kez burada duydugunuz/6grendiginiz neler var?" sorusu yoneltilmistir. Ogrencilerin blyik
cogunlugu, etkinlik stresinde 6grendikleri bilimsel terimleri hayatlarinda ilk kez tasarim kampinda duyduklarini séylemislerdir.
En sik ifade edilenler ddrenmeler arasinda, niikleer fiizyon ve sesin isiya doniismesi var. insan atiginin giibre olarak kullanimi
da ilk kez duyulanlar arasinda. Bilimsel terimler ve etkinlik icerikleri ile baglantili kavramlar diginda sabir, hayalin giici ve takim
calismasi gibi yanitlar da 6grencilerden diger gelenler arasinda bulunuyor.

o— Objectives —o
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Graph 31: Objectives

In the Objectives graph above, the mostly reached objective was the importance of collaborating and teamwork while creating
a product with 92% engagement intensity. This achievement is the reflection of STEM's general perception and working method
on children. The second major achievement is the desire or commitment to share this activity with family / friends / business
community, which has international validity in social impact measurement indicators. Here, the participants say “l will share what
| have experienced here with my family and my surroundings,” with 91% attendance. Other highlights include using creativity in
solving problems, determination, having fun, sharing and experiencing the taste of competition; is to do business with respect
and realize that those who are experienced can be used in daily life.

The question “What were the things you have heard here for the first time in your life?" was asked to participants. Vast majority
of students said that they heard the scientific terms used during the activity for the first time in their lives in the design camp.
Among the most frequently expressed learnings are nuclear fusion and the conversion of sound into heat. Also, the use of
human waste as fertilizer is among the highlighted answers.

Besides concepts related to scientific terms and the content of activities, answers such as “patience, power of imagination and
teamwork” are also among the answers from students.



Bunun disinda katilimeilara yine agik uglu bir sekilde “Burada lzerine diisindiginiz sorunlara yénelik Urettigin, dondiginde
uygulayabilecegin bir ¢éziim 6nerin var mi?" diye soru yoneltilmistir. Bu soruya gelen yanitlardan, katilimeilarin en sik belirttikleri
¢0zUm 6nerisi toplu tagima kullanimi ve enerji kullanima dikkat etmek oldugu gértlmektedir. Bu iki 6neriyi atiklarin ayristirimasi
ve yeniden kullanilmasi takip ediyor. Katilimeilarin tamamina yakini, kendi dert ettigi bir sorun zerine mutlaka bir ¢ézim 6nerisi
sunmustur.

_ STEM
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Katilimeilara son olarak, “Bu katildiginiz tasarim kampini da siz tasarliyor olsaydiniz 6gretmen ve 6grencilerle neler yapmak
isterdiniz? Ne tiir calismalar planlardiniz?” sorusu yéneltilmistir. Katilimeilarin farkli tasarlayacagini sdyledikleri seylerin basinda
gezilerin programa dahil edilmesi yer aliyor.

Teknoloji ve elektronik iceren temalara egilmenin faydali olabilecegini belirtenlerin sayisi da oldukga ylksek. Etkinligin stresini
uzatmak da katiimeilarin 6nerileri arasinda. Etkinligi birebir ayni gerceklestirecegini séyleyen katilimcilar da bulunmaktadir.
Katiimeilarin hemen hepsi ORAV ekibine tesekkiirlerini iletmis, bu gibi projelerin devamini ve sayisinin artmasini dilemistir. Daha 6nce
ifade edildigi gibi, 6zellikle 6grenci Uzerindeki etkisi ve gelen nicel yanit ortalamalari goz éntinde bulundurularak hesaplandiginda,
tasarim kampinin proje faaliyetler arasinda etkisi en yiksek faaliyet oldugu tespit edilmistir. Ogretmen ve dgrencilerin birlikte
seyahat ederek Istanbul'a geldigi, birlikte konakladiklari, birlikte is Grettikleri bu sireg, daha once tecriibe etmedikleri bir
Ozgurlestirici ortam ve sonuglarini hizla gérdukleri bir deneyim yasamalari bu etkinin kaynaklari olarak 6ne ¢ikmaktadir.

Tasarim kampina katilan 6grencilerin ilettikleri géruslerden bazilari asadida paylasiimistir:

"Her sey cok guzeldi. Bizim gelecegdimizi glzellestirmeye galismaniz beni cok mutlu etti.”

*Sizi tanidigima ve kampa katildigima gok memnun oldum. STEM calismasi yapmaya devam edin.”
"Oyunlar cok sevdim. Bol bol enerji topladim. Liitfen yeniden boyle etkinlikler yapin.”

"Bir sonraki etkinlikte atiklari ayristirmak ve nesli tikenen canlilarla ilgili teknoloji tasarlamayi gok isterim.”

In addition to these, the participants were again asked another open-ended question; “Do you have any suggestions for a solving
the problems you worked on here and that you can apply when you return?”. From the answers to this question, it is seen that
the most frequently suggested solution by the participants is to pay attention to the use of public transport and energy use.

These two recommendations are followed by the separation and reuse of waste. Aimost all of the participants have offered a
solution proposal on a problem that they are concerned about.

_ STEM
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Finally, the participants were asked, “If you would design this design camp, what would you like to do with teachers and
students? What kind of activities would you plan?”. Including excursions in the program is one of the things that participants
mostly say if they they would design differently. The number of people who stated that it may be beneficial to focus on themes
containing technology and electronics is also quite high. Extending the duration of the event is also among the suggestions of
the participants. There are also participants who state that they would do exactly the same organization.

Almost all of the participants thanked the ORAV team and wished the continuation and number of such projects to increase.
As stated earlier, it was determined that the design camp has had the highest impact among the project activities, especially
considering the impact on the student and the mean of the quantitative response. Teachers' and students' travelling to Istanbul
and staying together, collaboratively producing towards a goal, experiencing a liberating environment that they have not experienced
before and see their results quickly are reflected as the main reasons behind this impact.

Some of the views participating students expressed are as follows:

“Everything was very good. Your efforts to make our future better made me very happy."

‘I am very happy to meet you and to participate in this camp. Please continue STEM trainings."
‘l loved the games. | am full of energy. Please do these kinds of activities again.

‘| would love to distinguish the wastes and design technology for endangered species in the next training.”



6. Ogretmene Etkisi
@)

Tekil faaliyetlerin etkilerine odaklanan yukaridaki bélimlerden sonra, projenin tim bu faaliyetlerden 6nce ve sonrasini
karsilastiran ve 6gretmen ve ogrencideki uzun vadeli etkiye odaklanan én-son test sonuclari bu bolimde paylasiimistir.
Bu bolumde, 6gretmenlerin higbir proje faaliyetine katiimadan énceki durumlari ile projenin tim egitim ve faaliyetlerini
tamamladiktan sonraki durumlari gésterilmistir.
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Grafik 32: Pozitif Beklentili Degisim Grafigi |

Yukaridaki Pozitif Beklentili Degisim Grafiginde, 6gretmenlere 51i likert dlcekle sorulan kazanimlardan pozitif degisim (puanda
artig) beklenen ifadeler gosterilmektedir. Bu dlgek, Dr. Diana Wehrellin Ocak ayinda yaptidi egitimin basinda ve sonunda da 6n-
son test olarak uygulanmis ve degisim puanlari hesaplanmigtir.

Ayni 6lgek, 1yillik stirecin sonunda da uygulanip degisim puanlari karsilastinldiginda, agikga gérulmektedir ki uzun vadeli etkide
ciddi bir fark bulunmaktadir. Egitimde gerceklesen bilgi artigi, farkindalik ve algi degisikliginin ¢ok daha fazlasi 6gretmenlerin
STEM' siniflarinda uygulamasindan sonra gergeklesmistir.

15 kategorik kazanimin 15'inde de pozitif degisim gerceklesmis ve bu kazanimlar, STEM egitiminin islev ve katkilarini, icerik ve
kullanim alanlarini barindirir. En yaksek degisim puani gozlenen kazanim STEM uygulamalarinda 6grencilerin 21. yUzyil becerilerini
aktif olarak kullanimina dairdir.

6. Impact on Teachers

After the above sections, which focus on the effects of individual activities, the pre-post test results of the project that
compare before and after all these activities and focus on the long-term effect on teachers and students are shared in this
section. In this section, the status of teachers before participating in any project activities and their status after completing all
the training and activities of the project are shown.

o— Positive Change Expectations Graph | —o
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Graph 32: Positive Change Expectations Graph |

The Positive Change Expectations Graph above shows expressions from the acquisitions of teachers that are expected to
change positively (increase in points) with a 5-point Likert scale. This scale, was applied as a pre-post-test at the beginning
and the end of Dr. Diana Wehrell's training in January 2019 and change scores were calculated. When the same scale is applied
at the end of 1 semester and the change scores are compared, it is clearly seen that there is a serious difference in the
long-term effect. Much more than the increase in knowledge, awareness and perception change during the trainings have
occurred after the teachers returned to school and applied STEM in their classrooms.

Positive changes have occurred in 15 of the 15 categories of objectives, and these acquisitions include the functions and
contributions of STEM education, content and areas of use. The acquisitions with the highest change score is about students'
use of 21st century skills actively in STEM practices. Teachers express that they have witnessed this change the most after a
year of in-class practices and training.



Ogretmenler bir yillik ders ici uygulamalarindan ve aldiklari egitimlerden sonra, en cok bu degisime taniklik etmislerdir. ikinci en
yuksek degisim gozlenen kazanim, 6gretmenlerin STEM egitiminin 6grencilerde elestirel bakis acisini kazandirdigina yoneliktir.
Bunun yaninda, STEM'in grup caligmasina katkisi, 6grencilerin analitik disinme becerilerinde gelisme, derse ilgide artis,
problem ¢ézme becerilerinde gelisim, 6gretmenlerin kendi sinif yénetiminde ve igerik zenginliginde artis gozlemlenmistir.
Yaklasik 250 6gretmen, siniflarinda bu kazanimlari tecribe etmiglerdir.

o— Pozitif Beklentili Degisim Grafigi I —o
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ikinci Pozitif Beklentili Degisim Grafiginde, ilkinin devami olan 8 kazanim ifadesine yonelik 6n-son test ortalamalari gortilmektedir.
Oldukea yliksek degisim puanlarina sahip bu grafikte en gok dne cikan kazanim ifadesi bir kontrol ve glivenilirlik sorusu olan, "5E
ogrenme yontemi STEM calismalarinda kullanilabilir' olmustur. 0,83 (+) degisim puant ile yanit gtvenilirligi de saglanmistir. (+)
0,81 degisim puani ile ikinci en yiksek degisim puanina sahip kazanim ‘Ogretmenler ders ici/disi uygulamalarda STEM egitimini
kolaylikla planlayabilirler” olmustur.

Burada daha 6nce de deginildigi gibi, dogru anlasiimasi gereken bir mesele STEM'in, kisaltmanin kendi iginde dahi barindirdidi gibi
“teknoloji” ile olan iliskisidir. “STEM egitimi 6gretmenin derste teknoloji kullanmasini gerekli kilar" ifadesi, kelimenin ¢agristirdigi ilk

anlamiyla dijital teknoloji degil, teknolojinin kendisidir. STEM'in birgok yaklagiminda bir kalem, bir kagit ve makas, birer teknolojidir.

Ogretmenlerin, siniflarinda STEM uygulamalari yapabilmeleri igin, zorunlu olarak dijital teknoloji araglarina ihtiyaglari yoktur.

The second highest change observed change is that teachers’ STEM implementations helps students to adopt critical thinking
attitude. In addition, STEM's contribution to teamwork, improvement in students ‘analytical thinking skills, increase in interest
in the lesson, improvement in problem solving skills, increase in teachers' class management and content richness were
observed. Approximately 250 teachers experienced these achievements in their classrooms.
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Graph 33: Positive Change Expectations Graph I

In the Second Positive Change Expectations Graph, the pre and post-test averages for the 8 objectives following the first one can
be seen. The most prominent acquisition in this graph, which has very high change scores, has been the "5E learning method can
be used in STEM studies” expression directed as a question of control and reliability. Response reliability was also provided with
a 0.83 (+) change score. The second highest exchange point with a (+) 0.81in the exchange score was “Teachers can easily plan
STEM practices in-class / out-of-class applications'.

As mentioned earlier, an issue that needs to be understood correctly is the relationship of STEM with the "technology” as the
abbreviation even contains. The expression “STEM education requires the teacher to use technology in the lesson” is not digital
technology but anything that can be considered as technology. In many approaches of STEM, a pencil, a paper and scissors are
technologies. Teachers do not necessarily need digital technology tools to perform STEM applications in their classes.



Grafikte 6ne cikan diger kazanimlar, "Muhendislik tasarim dongust problemin sorgulanip ¢6zim Uretiimesini saglar’, “Problem

tabanli 6grenme, STEM cgalismalarinda kullanilabilir” ve "STEM galismalarinin Bloom Taksonomisi'nin her basamaginda karsiligi
vardir' gibi STEM icerigine yonelik spesifik bilgilerdir.
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Grafik 34: Pozitif Beklentili Degisim Egrisi

Pozitif Beklentili Degisim Egrisinde, pozitif dedisim grafiklerinde yorumlamis oldugumuz 6n-son test ortalamalarinin karsilastirimalari
daha belirginlestirilerek gosterilmistir.

Other prominent outcomes in the chart are specific information for STEM content such as “Engineering design cycle enables
inquiring about the problem and producing solutions’, “Problem-based learning, can be used in STEM studies" and "STEM
practices can be related to every step of Bloom's Taxonomy".
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Graph 34: Positive Change Expectation Curve

In the Positive Change Expectations Curve, the comparisons of the pre-post-test averages we have interpreted in the positive
change charts are shown more specifically.
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Grafik 35: Negatif Beklentili Degisim Grafigi

Yukaridaki Negatif Beklentili Degisim Grafiginde, 6gretmenlere 5i likert élcekle sorulan kazanimlardan negatif degisim (puanda dusts)
beklenen ifadeler gosterilmektedir. Bu dlgek, Dr. Diana Wehrellin Ocak ayinda yaptigi egitimin basinda ve sonunda da 6n-son test olarak
uygulanmis ve degisim puanlari hesaplanmistir. Ayni 6lgek, 1 yillik strecin sonunda da uygulanip degisim puanlari karsilastiriimistir. Bu
olgekde yer alan olumsuz/yanlis bilgi ve ifadeler, yanit givenilirligini kontrol etmek amaciyla kullanilmistir.

Olgekte STEM hakkinda yanlis bilgiler ve olumsuz ifadeler yer almaktadir. Ornegin “STEM egjitimi icin pahali materyallere ihtiyac vardir”
ifadesi, yanlis bir bilgi olup 6gretmenler arasinda yaygin olarak rastlanan bir kanidir. Beklenen, tim ortalamalarin 3,00den dUsik
olmasi ve son-test ortalamasinin 6n-test ortalamasindan distk olmasidir. Ortalamanin 3 ve altinda olmasl, gelen yanitlarin sirasiyla
‘ne katiliyorum, ne katiimiyorum’; "katilmiyorum” ya da “kesinlikle katiimiyorum” anlamina geldigini géstermektedir. Grafikte kolaylikla
gorulebilecedi gibi yanit ortalamalari tam olarak beklendigi gibidir. Her ifadede dusts gézlenmis ve her ortalama 3'den dusuktar.
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Graph 35: Negative Change Expectations Graph

In the Negative Change Expectations Graph above, expected outcomes were presented with negative expressions with a 5-point
Likert scale (decrease in points) are presented. This scale was applied as a pre and post-test at the beginning and at the end of
Dr. Diana Wehrell's training in January 2019 and differences were calculated.

The same scale was applied at the end of the first semester and the difference scores were compared. Negative / false
information and expressions in this scale were used to check the reliability of the responses.

The scale contains false information and negative statements about STEM. For example, the expression “STEM Education requires
expensive materials" is a false information and a common belief among teachers. The expected result of change is that all
averages are less than 3.00 and the post-test average is lower than the pre-test average. The average 3 and below mean that

the responses are “neither agree nor disagree”, “disagree” or “disagree strictly”. The response averages are exactly as expected,
as can be easily seen on the graph. A decrease is observed in each statement and each mean is less than 3.
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Grafik 36: Negatif Beklentili Degisim Egrisi

Negatif Beklentili Degisim Egrisinde, negatif dedisim grafiginde yorumlamis oldugumuz 6n-son test ortalamalarinin karsilastiriimalari
daha belirginlestirilerek gosterilmistir.

Graph 36: Negative Change Expectations Curve

In the Negative Change Expectations Curve, comparison of the averages of pre and post-tests in the negative change expectations
graph are highlighted more.




7. Ogrenciye Etkisi

Bu bolimde egitim alan o6gretmenlerin uygulamalari yaptiklari siniflardaki 6grencilerdeki degisimler paylasilacaktir.
Ogrencilerdeki bir donemlik etkiye odaklanan 6n-son test sonuglari bu bélimde paylasiimistir. Bu bélimde, 6grencilerin hicbir
proje faaliyetine katiimadan énceki durumlart ile projenin tim faaliyetleri tamamladiktan sonraki durumlari gésterilmistir.

Ogrencilere proje baglamadan 6nce genel beklentileri acik uclu bir sekilde sorulmustur. Ogrencilerin genel beklentilerine bakildiginda,
en ylksek tekrar eden beklentiler takdir almak ve basarili olmak olarak gérun(yor. Burada yanitlarda ne yazik ki, veli ya da 6gretmen
gozetiminde doldurulan anketler sebebiyle veli ya da 6gretmen etkileri ortaya ¢ikmistir. Arada “cocugumun” seklinde ifadeler iceren
yanitlar siklikla mevcut. Bunlarin yani sira iginde "bagsari, caliskanlik, takdir, sinav notlarini yikseltmek" gibi kavramlarin gectidi yanitlar
bulunuyor. Basariyi 6grencilerin iyi bir lise, iyi bir gelecek, ailesini ve kendini mutlu etmek, sinaviarda daha yiksek not almak, takdir/
tesekkur almak olarak algilamasi ve ifade etmesi sasirtici olmamakla birlikte dikkat gekici.

Basari beklentilerinden sonra okuldan ve derslerden en ¢ok beklenen 6zellik edlenceli olmasi. Bu sebeple "edlenmek” ve "sikicl
olmamasl" en ¢ok tekrar edilen yanitlar. Bunlari deney beklentisi, sosyal aktivite, hijyenik kosullar gibi yanitlar takip ediyor.
Eglenerek 6grenmek ve derslerin eglenceli gecmesi de basarili olmayi takip etmektedir. Bazi 6grenciler deneylerin ve daha
edlenceli derslerin yani sira daha gok gezi, sosyal aktivite (tiyatro vb.) beklentisi igindeler.

1. Impact on Students

In this section, the changes focusing on the impact of practices on the students of the teachers who participated in the training
during the first semester will be shared. In this section, the status of students before participating in any project activities and
their status after completing all activities of the project are shown.

The general expectations of the students were asked via open-ended questions before the project started. Looking at the
general expectations of the students, the highest recurring expectations seem to be being appreciated and successful.
Unfortunately, since the student surveys were answered with parent or teacher supervision, responses of parents or teachers
were involved. There are often answers with phrases such as ‘my child".

In addition to these, there are answers such as "success, diligence, appreciation, advancing the exam grades'. Although it is
not surprising that students' perception and expression of success with phrases such as “as a good high school, a good future,
making a family, self-happiness, getting higher grades in exams, receiving appreciation / thanks" is conspicuous. After the
expectations of success, the most expected feature from school and lessons is that they should be fun. For this reason, "having
fun" and “not boring" are the most frequently repeated answers. These are followed by responses such as doing experiments,
social activities and hygienic conditions. Being successful is followed by learning with fun and having fun during lessons.
Besides experiments and lessons with mare fun, some students expect more excursions and social activities (theater, etc.).

Pozitif Beklentili ifadeler On Test | Son Test
Ortalama |Ortalama
Sinifta 6grendigimiz konular ilgimi cekiyor ve baska seyler distinmeye firsatim olmuyor. 337 3,04
Arkadaslarimla beraber yaptigim arastirma calismalarindan konulari daha iyi anliyorum. 3N 3,63
Derslerimizde deney, proje calismalari ve arastirma yapariz. 4,07 397
Ogrendiklerimi evde, oyunlarimda, aileme yardim ederken kullanmam hosuma gidiyor. 4,05 4m
Ogretmenimiz derste video, film izlettiginde mutlu oluyorum. 4N 406
Arkadaslarimla deneyleri ve arastirma galismalarini paylasarak yapmak cok eglenceli. 41 4,01
Arastirma ddevlerini cok seviyorum, arkadaglarimla birlikte kesfetmek zevkli. 3,99 398

Positive Expectation Statements Pre-Test | Post-Test
Average Average

| find what we learn in class interesting and | don't have time to think about other things. 3,37 3,04

| learn better when we do investigations with my friends. 3.7 3,63
We do experiments, project work and research in our lessons. 4.07 397

| like it when | use what | have learned at school while | help my family and in my games. 405 4m

| get happy when our teacher plays a movie in class. 4m 406

| like research homework and it's fun to explore with my friends. 41 401

| like research homework and it's fun to explore with my friends 3,99 3,98

Tablo 1 Pozitif Beklentili ifadeler

Yukaridaki tabloda yer alan Pozitif Beklentili ifadeler tablosunda, 6grencilere siirecin basinda ve sonunda uygulanan 6n-son
testlere ait ortalamalar gortlmektedir. Derste 6grenilen konulara ilgi, grup calismalari ve 6grenci katilimi, derste 6grenilenlerin
evde kullaniimasi, sinifta 6grenme ortaminin video, film ve deney calismalariyla ilgi gekici hale gelmesi, sinif disl arastirma
tasarimlari yapmak gibi durum ve kazanim ifadelerinin yer aldigi tabloda pozitif degisim (puanda artis) gerceklesmesi
beklenmektedir.

Table 1 Positive Expectation Statements

In the Table of Positive Change Expectation table above, the averages of the pre and post-tests applied to the students at the beginning
and at the end of the process are shown. Positive changes (increase in the score) in the table, which includes statements such
as interest in group subjects, group work and student participation, the use of the lessons learned at home, making the learning
environment in the classroom interesting with videos, films and experiments, and making research designs outside the classroom are
expected.




Her ne kadar égrenciler dolayli yoldan bu projenin diger bir hedef faydalanicisi olsalar da, egitimi alan 6gretmenlerin
farkindaliklarini, egitimde 6grendikleri bilgi ve uygulamalari siniflarina tagimalarinin 6grenci Uzerindeki etkilerine dair gok
az kanit gortlmektedir. Bu sonucun fark edilmesi Uzerine, projeye katilan dgretmenlerle gorismeler yapiimis ve bu raporun
ilerleyen bélimlerinde paylasiimis olan tespitler yapilmistir.
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Grafik 37: Pozitif Beklentili Degisim Eqrisi

Yukaridaki Pozitif Beklentili Degisim Egrisinde, pozitif degisim grafiginde yorumlamis oldugumuz 6n-son test ortalamalarinin
karsilastinimalari daha belirginlestirilerek gosterilmistir. On-test ortalamalarini temsil eden mavi gizginin, son-test ortalamasini temsil
eden turuncu ¢izginin strekli bicimde altinda kalmasi gerekirken, zaman zaman kesismekte ve bazen Ustlne glkmaktadir.

Bunun tespit edilen sebepleri asagida toparlanmistir:

O Kuguk yas gruplari ile anket calismasi yaparken, anket manipulasyona ve hatall yanita oldukea aciktir. Cocuklar anketi bir eglence
araci olarak gérip rastgele yanitlar verebilmektedir.

BUytik bir 6rneklem grubuyla (N:972) calisildigi icin ve bu 6rneklem grubu, ayni okul ve siniflara dagiimis oldugu igin, hedef kitle
homojenlesmeye aciktir.

© Kuguk yas ve farkli sosyo-ekonomik gruplardan gelen dgrencilerin cogunlugunda akilli telefon bulunmadigindan, gocuklar anketi
6gretmen ve ebeveynlerinin telefonlarindan doldurmuslardir. Ebeveyn ve 6gretmenler, bunu bir sinav/degerlendirme araci olarak
gorlp 6n-teste olmasi gerekenden daha yiksek puan vermis, dolayisiyla 6n test ortalamalari, son test ortalamalarina yaklasmistir.

O STEM egitiminin etkileri, farkli bilissel dizeylerde, yaklasimsal bazda ve uzun dénemde ortaya ciktigi icin, bir egitim déneminin
sonunda yapilan degerlendirmede bu etkiler tam anlamiyla gértlememis olabilmektedir.

Although the students were intended to be the another target beneficiaries and were involved to project activities indirectly via
the transfer of knowledge and practices that their teachers were expected to implement in their classes, this indirect transfer
of practices show little evidence that teachers’ awareness, transfer of knowledge and practices in class were effectively
recognized by the students. After the recognition of such a result, interviews were made with teachers involved in the project
and some determinations, which will be shared in the further parts of this report, were made.
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Graph 37: Positive Change Expectation Curve

In the Positive Change Expectations Curve above, the comparisons of the pre and post-test averages that we have interpreted
in the positive change graph are shown by further clarification. While the blue line representing the pre-test averages should
remain constantly below the orange line representing the post-test mean, it occasionally crosses and sometimes overrides it.

Reasons to this are listed as below:

When conducting surveys with younger age groups, the survey is very open to manipulation and incorrect response. Children can
see the questionnaire as an entertainment tool and give random answers.

The target audience is open to homogenization because it is studied with a large sample group (N: 972) and this sample group is
distributed across the same schools and classes.

Since most of the students are from a young age and are from different socio-economic groups, most of them do not have
smartphones. Therefore, students filled the questionnaire from their teachers’ or parents’ phones. Parents and teachers saw this as
an exam / assessment tool and rated the pre-test higher than it should be, so the pre-test averages are similar to post-test averages.

Since the effects of STEM education occur at different cognitive levels and on an approach basis, in the long term, these effects
may not be fully visible in the evaluation made at the end of a school term.



Bunun yaninda Yukaridaki Pozitif Beklentili ifadeler tablosunda, grafifin géstermedigi detaylar gosterilmistir. Grafikler ortalama
hesabi Uzerinden islerken, burada tablo 51i likert 6lgekte gelen her yanit icin dagiimi géstermektedir. Marjinal puanlar ve gegisleri
de yansitan bu tablo incelendiginde, pozitif beklentili ifadelere verilen yanitlarda én-testten son-teste “Kesinlikle katiimiyorum"
yanitindan "Katilmiyorum" yanitina gegisler; benzer sekilde "Katliyorum" egilimli yanitlarda artislar gozlenmigtir.

In addition, the Positive Expected Expressions table above, shows the details that the graph does not show. While the charts are
processed over the average calculation, the table here shows the distribution for each response on 5-Likert scale. When this table,

which also reflects marginal scores and transitions, is analyzed, transitions from pre-test to post-test from ‘I strongly disagree

response to 'l disagree’ response in positive expectation statements; Similarly, increases in "l agree” tendencies were observed.

Pozitif Beklenti ifadele Rl Katilmiyorum L Katillyorum L iy
Katilmiyorum Ne Katilmiyorum Katiliyorum
On | Son | On | Son | On | Son On | Son | On | Son

Test | Test | Test | Test | Test | Test Test | Test | Test | Test

2. Sinifta 6grendigimiz konular

ilgimi ¢ekiyor ve baska seyler 922% | 14.85% | 1613% | 2228% | 2199% | 2104% | 3422% | 2748% | 1844% | 1436%

dusunmeye firsatim olmuyor.

4, Arkadaslarimla beraber yaptigim

daha iyi anliyorum.

6. Derslerimizde deney, proje
248% | 424% | 567% | 499% | 1294% | 1496% | 40,07% | 4115% | 38,83% | 34,66%

calismalari ve arastirma yapariz.

1. Ogrendiklerimi evde, oyunlarimda,

aileme yardim ederken kullanmam | 4,26% | 524% | 514% | 599% | 957% | 798% | 43,09% | 3441% | 37194% | 4638%

hosuma gidiyor.

12. Ogretmenimiz derste video, fim | 5,0 | gau | 462 | 4u8% | 979% | 9% | 4093% | 3756% | 4093% | w29

izlettiginde mutlu oluyorum.

13. Arkadaslarimla deneyleri ve

arastirma calismalarini paylasarak | 3,95% | 647% | 409% | 448% | 1279% | 1368% | 38,016 | 3209%| 4156% | 43,28%

yapmak gok eglenceli.

15. Arastirma 6devlerini gok

seviyorum, arkadaslarimla birlikte 389% | 524% | 584% | 798% | 1321% | 1222% | 8142% | 3317% | 3558% | 4140%

kesfetmek zevkli.

19. Verilen bir goreve baslamadan 6nce

neye ihtiyacim oldugunu 6nceden

aragtiriyor, danigiyor ve gerekirse 265% | 594% | 655% | 792% | 1770% | 1832% | 44.25% | 3614% | 28,85% | 31,68%

arkadaslarimi yardima cagiriyorum.

21. Ben de derslerimde arkadaslanmin | o zoo: | 2 qgs | 266y | 220% | 1.88% | 1070% | u5,06% | 3881% | 3812% | 4428%

yapabildigi calismalari yapabilirim.

Positive Expectation N Y Di Strongl
Statements Disagree Isagree
Pre Post | Pre | Post | Pre | Post Pre Post Pre | Post
Test | Test | Test | Test | Test | Test Test Test Test | Test

2. | find what we learn in class
interesting and | don't have time to | 9,22% | 14.85% | 16,13% | 2228% | 2199% | 2104% | 3422% | 2748% | 1844% | 14.36%
think about other things.
4 | learn better, when we do
. . . . 304% | 8,66% | 12,74% | 8,66% | 1770% | 1931% | 41,06% | 38,12% | 24,98% | 25.25%
invesritions with my friends.
6. We do experiments, project work

XDEriments, ProJectWork -t aor | wonss | 567% | n.o9% | 1208% | 1696% | w0079 | w15% | 38.83% | 34.66%
and research in our lessons.
11. 1 like it when | use what | have
learned at school while | help 426% | 524% | 514% | 599% | 957% | 798% | 43,09% | 3441% | 3794% | 46,38%
my family.
| i oy e O ey 376% | 498% | 463% | 4u8% | 979% | 169% | 4093% | 3756% | 40,95% | 41.29%
plays a movie in class.
13. It's very enjoyable to share and

. . . 355% | 647% | 4,09% | 448% | 1279% | 1368% | 38,01% | 32,09% | 4156% | 43,28%
do experiments wtih my friends.
15. | like research homework and it's i i i i i i . i i i
fun to explore with my friends. 389% | 5,24% | 584% | 798% | 1327% | 12.22% | §142% | 3317% | 3558% | 4140%
19. Before starting any given
BN, T reseeTen et 265% | 591 | 655% | 792% | 1770% | 1832% | 4u25% | 3674% | 28.85% | 3168%
consult for what | need, and ask for
my friends' help if necessary.
21.1 can do anything that my friends | 5300 | 3985 | 266% | 220% | 1188% | 1070% | 45,002 | 38.81% | 3812% | 44.28%

can do in lessons.

Tablo 2 : Pozitif Beklenti ifadele

Table 2 : Positive Expectation Statements




Son Test

: o On Test
Negatif Beklentili Ifadeler Ortalama

Ortalama

Ders dinlerken aklimdan baska dustnceler gegiyor.

Dersi 6gretmenim anlatirsa konulari daha iyi anliyorum. 4,25 4,16
Dersimizde 6gretmenimiz ders anlatir biz dinler, not aliriz. 39 582
Ogretmenimizin yaptigi deneyleri izlerken guriilti ve karmasada sikiliyorum. 322 3
Arkadaslarimla deneyleri ve arastirma calismalarini paylasarak yapmak sikici olabiliyor. 28 2,22
Arkadaslarimin ve ailemin beni sevmesi igin derslerde basarili olmaliyim. 5,06 292
Okulda 6grendigim bilgiler sinavda basarili olmam icin gerekli, gercek hayatla ilgisi yok. 217 221
Dersi dinlemek ve not almak gok yorucu oluyor, gogu zaman hayallere daliyorum. 2,35 231
Arkadaslarimla calismak yavaslatiyor, kendi kendime arastirma yaparken daha cok bilgi topluyorum. 2,64 2,69
internetten her konuda bilgi bulabiliyorum Google'da arama yapmam yetiyor hemen kopyalayip

6devimi hazirliyorum. 2,96 252
Buldugum bilgilerin dogrulugundan emin olmak igin bilgiyi verenin yeterliligine, referanslarina 219 206
bakmama gerek yok ’ ’
Bir is yapmak igin baskasina ihtiyacim yok, baskalari beni yavaslatiyor ve hatali is yaptiklari icin 24 241
onlarla galismayi istemiyorum. ’ ’
Sinifta bazen bir ise yaramadigimi distnGyorum. 2,02 219

Tablo 3: Negatif Beklentili ifadeler

Bunun yaninda Yukaridaki Negatif Beklentili ifadeler tablosunda, ortalamalarinda diists beklenen, olumsuz ifade ve yanlis bilgiler
gosterilmektedir. En gok degisim izlenen yanit, "Ogretmenimizin yaptigi deneyleri izlerken girlti ve karmasada sikiliyorum.”
ifadesinde gergeklesen disustr.

Bunun yaninda dusts gerceklesen ifadeler sirasiyla, “Buldugum bilgilerin dogrulugundan emin olmak igin bilgiyi verenin
yeterliligine, referanslarina bakmama gerek yok." ifadesi, "Arkadaslarimin ve ailemin beni sevmesi igin derslerde basarlli
olmaliyim.” gibi ifadelerdir.

Pre-Test Post-Test

Negative Expectation Statements
Average Average

| think of other things during lessons.

| learn better if my teacher explains them. 425 416

In our lessons, our teacher teaches and we listen and take notes. 39 582
| get bored with the noise and the disorder when | watch the experiments my teacher does. 522 5

It sometimes can be boring to share and do experiments with my friends. 28 222
| must be successful in class for my family and friends to like me. 506 292
What | learn at school is only necessary to succeed in exams and has nothing to do with real life. 217 2,21

Listening to the lesson and taking notes is very tiring and | daydream most of the time. 2,55 2,31

Working with friends slows me down; | collect more information when | do work on my own. 2,64 2,89
| can find any information on the internet. | just have to Google and copy what | find to do 258 259
my homewaork. ' '

| do not need to check the competence or the references of information to make sure 219 206
they are correct. ' '

| don't need anyone to complete a task; others slow me down and | don't want to work with o 24

them because they do it with mistakes. ' '

| sometimes think | am useless in class. 202 219

Table 3: Negative Change Expectation Statements

In addition, the Negative Change Expectations Statements table above shows negative statements and false information, whose
averages are expected to decrease. The most frequent change is the decrease in the expression 'l get bored with noise and confusion
while watching the experiments by our teacher”. In addition, the declining statements are expressions such as ‘I don't need to look at

the competence of the person giving the information to make sure that the information | find is correct’, I must be successful in the
lessons for my friends and family to love me'.




Neaatif Beklentili ifadel Kesinlikle P — Ne Katiliyorum Katilivorum Tamamen

egatit Beklentili [fadeler | yatjmiyorum y Ne Katilmiyoru y Katiliyorum
On | Son | On | Son | On | Son On Son On | Son
Test | Test | Test | Test | Test | Test Test Test Test | Test

1. Ders dinlerken akimdan bagka 2381 | 2626 | 29u5% | 2698% | 2346% | 232m% | 1905% | m3a% | 423% | 619%

dustinceler gegiyor

. Dersi ogretmenim anlatirsa konulart -, o | 4owe | zaee | sams | 602% | sso% | 3699% | 3366% | os6% | 480

daha iyi anliyorum.

5. Dersimizde ogretmenimiz ders aniatir | »c.0 | s | gome | gz | mao% | 2010% | 3896 | s | s | s1e

biz dinler, not aliriz.

7. Ogretmenimizin yapug) deneleri erken |y, <o | 1ogee | 1gum | 210 | 1699 | m35% | 286w | 2158 | 2053% | 2079%

guraltd ve karmasada sikiliyorum.

8. Arkadaslarimla deneyleri ve arastirma

ga||§ma|ar|n| payla@arakyapmak sikicl 322% | 3292% | 3823% | 3342% | 1292% 18,07%1 310% 1015% 354% 545%

olabiliyor.

9. Arkadaslanimin ve ailemin beni sevmesi | . 0. | 5ireor | 1g0u | 1935% | 1097 | 1692 | 212% | 190% | 2460% | 1990%

icin derslerde basarili olmaliyim.

D Ol e i DI Br S 0% | 3756% | 361% | 3035% | mae% | wien | 1099% | 970% | s32% |82

basarili olmam igin gerekli, gercek hayatla

ilgisi yok.

14.Dersi dinlemek ve not almak cokYorueu |50 | o7eo | zzeme | a7mos | 213m% | 2159 | miew | e | e | soe%

oluyor, cogu zaman hayallere daliyorum.

16. Arkadaslarimla calismak yavaslatiyor,

kendi kendime arastirma yaparken daha 1897% | 2426% | 3333% | 2624% | 2305% | 2005% | 1383% 1935% | 1082% | 1411%

cok bilgi topluyorum.

17 Internetten her konuda bilgi bulabiliyorum

Google'da arama yapmam yetiyor hemen | 2074% | 2811% | 3387% | 25871% | 2145% | 2114% 16,31% B67% | 162% | 920%

kopyalayip 6devimi hazirlyorum.

18. Buldugum bilgilerin dogrulugundan

emin olmak icin bilgiyi verenin yeterliligine, |  2989% | 3449% | 3861% | 3598% | 1815% | 2109% | 925% | 546% | 409% | 298%

referanslarina bakmama gerek yok

20. Bir is yapmak igin bagkasina ihtiyacim

yok, bagkalari beni yavaglatiyor ve 0% | 2895% | 3u69% | 2918% | 2573% | 224% | 903% | mozw | 708% | 823%

hatall is yaptiklari icin onlarla calismay

istemiyorum.

P2 ST (P o S S 4088% | 4094% | 2038% | 2407 | 1858% | mer% | sers | 893% | 248% | 819%

dustnayorum.

Negative Expectation Strongly Disaaree Neither Disagree Strongl
Statements Disagree g nor Agree Agree
Pre | Post | Pre | Post | Pre | Post Pre Post Pre | Post
Test | Test | Test | Test | Test | Test Test | Test | Test | Test
1. I think of other things during
lossons 2381% | 2624% | 2945% | 2698% | 2346% | 2321% | 1905% | 1733% | 423% | 619%
3. | learn better if my teacher explains
them v S 407% | 421% | 336% | 545% | 602% | 866% | 3699% | 3366% | 4956% | 4802%
5. In our lessons, our teacher teaches
. 354% | 397% | 867% | 893% | 1B540% | 2010% | 3894% | 3b24% | 3345% | 3176%
and we listen and take notes.
7.1 get bored with the noise and the
disorder when | watch the experiments | 1434% | 2129% | 1947% | 2104% | 1699% | 1535% | 2867% | 2193% | 2053% | 2079%
my teacher does.
8.Itsometimes can be boring toshare | 25, | 39000, | 3323% | 3342% | 1292% | 8omar | 310% | 1015 | 35e% | 5ae
and do experiments with my friends.
9. | must be successful in class for my
: . ) 2336% | 2413% | 1894% | 1915% | 1097% | 1692% | 2212% | 1990% | 2460% | 19,90%
family and friends to like me.
10. What | learn at school is only
necessary to succeed in exams and has | 3404% | 3756% | 3617% | 3035% | 1348% | 1418% | 1099% | 970% 532% | 821%
nothing to do with real life.
14. Listening to the lesson and taking
notes is very tiring and | daydream most 2% | 3275% | 3357% | 2154% | 2131% | 2159% | 1M19% 1216% | 622% | 596%
of the time.
16. Working with friends slows me down;
| collect more information when | do 1897% | 2426% | 3333% | 2624% | 2305% | 2005% | 1383% | 1535% | 1082% | 141%
work on my own.
17.1 can find any information on the
internet. I just have to Google and copy | 2074% | 281% | 3387% | 2587% | 2145% | 2114% | 1631% 567% | 762% | 920%
what | find to do my homework.
18. 1 do not need to check the competence
or the references of information to 2089% | 3449% | 3861% | 3598% | 1815% | 2109% | 925% | 546% | 409% |298%
make sure they are correct.
20. | don't need anyone to complete a
task; others slow me down and [ don't | o079 | 2893% | 3u69% | 2018% | 2513% | 2244% | 903% | m22% | 708% | 823%
want to work with them because they
do it with mistakes.
22.1sometimes think | am uselessin class. | 4088% | 4094% | 2938% | 2407% | 1858% | 1787% | 861% 893% | 248% | 819%

Tablo 4 Negatif Beklentili ifadeler

Table 4: Negative Change Expectation Statements




Bunun yaninda Negatif Beklentili ifadeler tablosunda, grafigin gostermedigi detaylar gdsterilmistir. Marjinal puanlar ve
gecisleri de yansitan bu tablo incelendiginde, negatif beklentili ifadelere verilen yanitlarda 6n-testten son-teste, “Katilmiyorum”
yanitlarindan "Kesinlikle katiimiyorum” yanitina gecisler; benzer sekilde “katilmiyorum” egilimli yanitlarda artislar gzlenmistir.

o— Negatif Beklentili Degisim Egrisi —o

«= Son-Test Ortalama === (On-Test Ortalama

Grafik 38: Negatif Beklentili Degisim Egrisi

Yukaridaki Negatif Beklentili Degisim Egrisinde, negatif degisim tablosunda yorumlamis oldugumuz 6n-son test ortalamalarinin
karsilastiriimalari daha belirginlestirilerek gosterilmistir. On-test ortalamalarini temsil eden mavi cizgi, zaman zaman son-test
ortalamasini temsil eden turuncu ¢izgi ile kesisse de, yukarisinda yer almaktadir.

In addition, in the Negative Change Expectations Statements table above, the details that the graph does not show are presented.
When this table, which also reflects marginal scores and transitions, is analyzed, transitions from pre-test to post-test, from
"I disagree” responses to ‘I strongly disagree” response in negative expectation statements; as well as increases in "disagree”
tendencies were observed.

o— Negative Expectations Change Curve —o

«= Post-Test «== Pre-Test

Graph 38: Negative Expectations Change Curve

In the Negative Change Expectations Curve above, the comparisons of the pre-test and post-test averages we have interpreted
in the negative change table are shown by further clarification. Although it occasionally crosses the orange line representing the
posttest mean, the blue line, representing the pre-test means is located above it.
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Grafik 39: Bu Egitim Déneminde Daha Cok Keyif Alinan Dersler

Yukaridaki grafikte, 6grencilere acik uglu bir bicimde “bu dénem daha ¢ok keyif aldiklari dersler" sorulmus ve gelen yanitlar,
tekrar sayilart ile nicel veri haline getirilerek gosterilmistir. 154 tekrarla bu egitim-6dretim doneminde en gok keyif alinan ders Fen
Bilimleri olmustur. Ardindan 107 tekrarla en cok keyif alinan diger ders ingilizce olarak yer aliyor. 102 tekrarla Matematik dersi, en
cok keyif alinan dglncu derstir. Fakat burada daginik kodladigimiz Teknoloji ve Tasarim, Bilisim ve Bilgisayar kategorileri ayni dersi
adreslemektedir. Bu (i kategoriye ait verileri toparladi§imizda, 96 tekrarla, “Bilgisayar” dersi, aslinda en ¢ok keyif alinan Gguncu
derstir. Bu derslerden sonra sirasiyla en ¢ok keyif alinan diger dersler, Sosyal Bilgiler, Turkce ve Beden Egitimi'dir. Bu soruda
ogrenciler yine 29 tekrarla “Hepsi/Tum Dersler" yanitini vermislerdir. Son olarak 23 yanit, daginik sekilde farklilagan, o okula 6zgii
secmeli derslere ait derslere yoneliktir.

STEM yaklasimi igerisinde hedeflenen tiim derslerde, keyif alma orani artmistir. Bunun yaninda, STEM'in alt/asil hedeflerinden
olan okulu, 6grenmeyi, 6grenme ortamini sevme hedefleri de gerceklesmistir.

Son-testte 6grencilere beklentileri yeniden acik uclu bir sekilde sorulmustur. Ogrencilerin cogunlugu bir farklilik talebinde
bulunmadigini ya da daha ¢ok STEM uygulamasi istedigini belirtmislerdir. Bunun yaninda égretmenlerden siklikla talep edilen
diger seyler, daha keyifli ders islemeleri, daha ¢atismasiz bir 6grenme ortami yaratmalari, daha fazla grup calismasi, geleneksel

olmayan 6grenme ydntemlerinin ve teknolojinin derste kullanilmasi olmustur.

o— Lessons More Enjoyed This Semester —o
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Graph 39: Lessons More Enjoyed This Semester

In the graph above, the students were asked open-ended questions about “the lessons they enjoyed more this semester’ and
the responses were shown in quantitative data with their numbers again. With 154 repetitions, the most enjoyable lesson was
Science. Then, with 107 repetitions, the most enjoyable course is in English. 102 responses say that Mathematics is the third most
enjoyable course.

However, the Technology and Design and Computer Science categories that we scattered here address the same course. When
we gather data from these three categories, with 96 repetitions, “Computer Science” is actually the third most enjoyable course.
Following these courses, the most enjoyable courses are Social Studies, Turkish and Physical Education. In this question, students
replied “All / All Lessons” with 29 repetitions. Finally, 23 responses are directed towards lessons that are scattered differently
and belong to the elective courses specific to that school. Enjoyment rate increased in all courses targeted within the STEM
approach. In addition, STEM's sub / main goals are to love the school, learning and the learning environment have also been
accomplished.

In the post-test, students were asked open-ended questions again about their expectations. The majority of the students stated
that they did not request a difference or wanted more STEM practices. In addition to this, other things that are frequently
expected from teachers are more enjoyable lessons, creating a more conflict-free learning environment, more group work, use
of non-traditional learning methods and technology.



O

8. Sonuclar ve Oneriler

Bu bolimde, raporun genel cikarimlari paylasilacak, 2019-2020 STEM Projesi'nin sonuglari 6zetlenerek, tespit edilen ihtiyaclar
sunulacaktir. Farkli disiplinleri bir araya getiren, bireylerin disiplinlerarasi calismasi ve derinlemesine 6grenmesini hedefleyen
STEM egitimi, 6grencilerin ve bireylerin 6grendikleri bilgileri gunltk yasamla iligkilendirmelerini de saglar. 21. yy yasam becerilerini
gelistirmelerine katki sunan STEM yaklagimi sayesinde, yalnizca 6grencilerde degil, proje ciktilari gosteriyor ki, uygulayici
ogretmenlerde de bu beceri ve yetkinlikler artis gostermistir. Bu 6grenme deneyiminin, kisisel ve mesleki gelisimlerine yiksek
duzeyde katki sagladigini ifade eden 6gretmenler, edindikleri bu yaklasimi 6grencilerine ve meslektaslarina aktarmiglardir.
Ogrencilerin dizayn etme, deneme, verileri yapilandirma, analiz etme, yorumlama becerilerini ve meraklarini gelistiren STEM
egitimi, proje ciktilarina bakildiginda 6grencilerin derslerden daha fazla keyif almalarini da saglamistir. Degerlendirme
sonuglarina gore, donem sonunda en gok keyif alinan derslerin ana STEM dersleri olan Fen Bilimleri, Matematik, Bilisim ve
ingilizce dersleri olmasi bunun en énemli gdstergesidir.

STEM temelli dgretim 6grencilerin 6grendiklerini daha fazla anlamlandirmasini, dolayisiyla 6grenmenin kalici olmasini
saglamaktadir. Ogrenciler, her yeni karsilastiklari durumda var olan bilgilerine basvurarak, cesitli cozim yollari arasinda baglanti
kurarak yeni sentezler yakalayacaktir. Buradan hareketle, dgrenciler Gzerinden yapilan etki degerlendirmesinin erken etkileri
gosterebildigi, uzun vadede takip degerlendirmelerinin yapiimasi gerektigini goéstermektedir. STEM egitimi, uzun vadede her
yeni 6grenmede, bir ¢arpanla etkisini katlayacaktir.

Sonug bélimunde yeniden vurgulamak gereken bir diger husus, STEM Tasarim Kampr'dir. En ylksek degisim puanina ve degisimi
gosteren ogrenci ifadelerine rastladigimiz Tasarim Kampi, projenin tim faaliyetleri arasinda en yuksek etki treten faaliyettir.
Bunun tespit edilen sebepleri, dgrencilerin 6gretmenleriyle yasamadigi bir sehre seyahat ederek, birlikte konaklamalari, birlikte
calisarak is Uretmeleri, STEM yaklasiminin ruhuna uygun sekilde 6zgurlestirici bir ortamda bir sehir tasarlayarak STEM'i tecribe
etmeleri, etkiyi katlamistir.

Ne yazik ki mevcut STEM projeleri oldukea kisithdir. Cok daha fazla sayida, yogun, nitelikli, strdartlebilir ve uzun soluklu STEM
projelerine ihtiyag vardir. Cok sayida arastirma gosteriyor ki, STEM'e en ¢ok ihtiyac duyulan dénem, Fen ve Matematik derslerine
ilginin en ¢ok kaybedildigi donem olan ortaokul ve 6zellikle 7. Ve 8. Sinif donemidir. Bu donemde STEM yaklasimiyla egitim goren
0grencinin, bu derslere ilgisi artmakta ve meslek segimlerinde STEM alanlarindaki isleri tercih etmektedirler.

Bir diger ihtiyag ise, etkilerini daha ¢ok uzun vadede gosteren STEM projelerinde, bu etkileri de gosterebilecek degerlendirme
tasarimlari yapilabilmesi ve proje tasarimlarinda takip-degerlendirme planlarinin da koyulabilmesidir. Uzun dénem etkilerin
tespiti ve analizinin yapiimasi, STEM yaklasimiyla ilgili de bircok veri ve fikir saglayacak projelerin etkisini daha da artiracaktir.
Bu gibi etkisi yuksek STEM egitimi projelerinin daha gok tasarlanmasini, dinyadaki ve Turkiye'deki 6grencilere yayginlastirimasini,
bu sayede dgrencilerin ¢6zim odakli bir yaklagimi benimsemesini ve elestirel distinme becerilerinin artmasini diliyoruz. STEM,
yasam boyu 6grenme otonomisi kazanmis bireyler yetistirmeyi destekleyen en gucli uygulama pratiklerden biridir.

STEM egitimleri ne kadar gok yayginlasirsa, okul ve hayatin 6grenmek icin iki farkli yer oldugu yanlis algisi, atonomi sahibi herkesin
bilgiye erisilen her yerin okul olacag algisina o kadar hizli déntsecektir. Bununla birlikte, daha fazla STEM okuryazarligina sahip
kisilerden olusan is gucu Gretmeyi, sahip olanlarin STEM alanindaki mevcut iglerini devam ettirebilmesini, Ulkeler igin sosyal,
insani ve ekanomik avantaj saglayacak yenilikler Gretebilmeyi dmit ediyoruz.

8. Results and Suggestions

In this section, the general conclusions of the report will be shared, the results of the 2019-2020 STEM Project will be
summarized and the identified needs will be presented. STEM education, which brings together different disciplines and aims at
interdisciplinary study and in-depth learning of individuals, enables students and individuals to associate the information they
learn with daily life. Due to the STEM approach, which contributes to the development of 21st century life skills, project outputs
show that not only students but also teachers have increased their skills and competencies. The teachers, who stated that this
learning experience contributed to their personal and professional development at a high level, transferred this approach to
their students and colleagues.

When we analyze the project outcomes of STEM education, we see that it develops students’ designing, experimenting,
structuring, analyzing, interpreting skills and curiosity and leads students to enjoy lessons. According to the evaluation results,
the biggest indication of this is that Science, Mathematics, Informatics and English, which are the main STEM courses, are
expressed as the most enjoyable courses at the end of the semester.

STEM-based teaching enables students to make more sense of what they learn, therefore it enables learning to be permanent.
Students will make new syntheses for various solutions by referring to their existing knowledge in each case they encounter.
From this point of view, it shows that the impact assessment on students can show early effects and that follow-up assessments
should be made in the long term. STEM education will multiply its effect with a multiplier in each new learning in the long run.

Another point to be emphasized in the conclusion is the STEM Design Camp. The Design Camp, where we encounter the highest
exchange score and student expressions showing the change, is the activity that produces the highest impact among all
activities of the project. The reasons for this have been influenced by the fact that students travel to a city where they do not
live with their teachers, stay together, work together and experience STEM by designing a city in a liberating environment in
accordance with the spirit of the STEM approach.

Unfortunately, current STEM projects are very limited. There should be more number of intense, qualified, sustainable and long-
term STEM projects. Numerous studies show that the most needed period for STEM is the middle school, especially the 7th
and 8th grades, when the interest in science and mathematics courses are lost the most. During this period, students, who are
educated with STEM approach, show more interest in these courses and prefer STEM jobs in their career plans.

Another requirement is to make evaluation designs in STEM projects that show their effects mostly in the long term, and to set
up follow-up evaluation plans in project designs. Detecting and analyzing long-term effects will provide many data and ideas
about STEM approach and will further increase the impact of projects.

We hope that, high-impact projects on STEM education like this are designed and disseminated more to students in the world
and in Turkey, so that students will adopt a solution-oriented approach, increase their critical thinking skills. STEM is one of the
strongest practices that support individuals to gain autonomy in lifelong learning. The more disseminated these practices, the
faster the misperception that the school and life are two separate places to learn will transform into a proven life practice
that everyone has the autonomy to learn no matter where they access knowledge. In addition, we hope to raise workforce
with more STEM literacy to maintain the current work of STEM businesses and to create innovations that will provide social,
humanistic and economic advantages for countries.



EKLER - izleme Faaliyetlerinde Kullanilan Formlardan Ornekler

1. Anket Formu

1. STEM galismalarinin temelini aktiviteler olusturur.

(D) Dogru () Yanlig

2. STEM disiplinlerarasi bir yaklagimdir.

(D ogru () Yanlis () biger (Lutfen, belirtiniz) O

3. Asagidakilerden hangisi STEM'in temelini olusturan 21. yizyil becerilerinden biri degildir?

(D iletisim () varaticik () sbirligi ( Dkodiama () Elestirel distinme

4. Asagidakilerden hangisi linear yonde ilerler ve bir hipotezin dogrulu veya yanlighgi Gizerine ¢alismalari hedefler?
O Bilimsel Metot O Muhendislik Tasarim Streci

5. Biyomimikri hangi alanla ilgilenmektedir?
O Canlilarin yasam donguleri
O Canlilarin ekosistemi
O Dogadaki tasarimlari insanligin sorunlarina ¢6zim igin kullanma

6. Neden biyomimikri dgretmeliyiz?
O Dogadaki tasarimlardan faydalanarak insanligin sorunlarina yaratici ¢ézamler Gretmek igin
O Canlilarin dogadaki yasam igin gerekliligi anlamak igin
O Doga ve insan arasindaki iligkileri ¢dzimlemek igin

7.“Sor- hayal et- planla- yarat- gelistir" bu sure¢ asagidakilerden hangisinin adimlaridir?
O Bilimsel Metot O Tasarim Dongust Q Muhendislik Tasarim Stireci

8. Bloom'un taksonomisinde en ist siradaki beceri yetkinligi hangisidir?

() Hatrlama () Yaratma () Analizetme () Degerlendirme () Anlama

9. Asagidakilerden hangisi STEM yaklagimina gére bir ders planlarken dahil edilmek zorunda degildir?

O Mhendislik Q Dijital O Teknolojler QTeknoIoji Q Matematik O Bilim

10. Asagidakilerden hangisi 5E 6grenme dénglsiinin agamalarindan biri degildir?

() igicekme () Degerlendime () Kesfetme () Agklama () Yaratma

11. Bir cihazi kopyalamak ya da gelistirmek icin tasarimini, yapisini ve iglevini anlayarak onu analiz etmek ve tizerinde ¢alismak
asagidakilerden hangi kavrami tanimlamaktadir?

O Proje Temelli Ogrenme O Tersine Muhendislik Q 5E Ogrenme Dongusi

Appendix - Sample of Surveys Used for Monitoring

1. Training Of Trainers Evaluation Survey

1. Activities consists the basis of STEM practices.

() True () False

2. STEM is an inter-disciplinary approach.

() True (OFalse () Other [Please explain) O |

3. Which of the following is not a 21st century skill that STEM is based upon?
O Communication O Creativity O Cooperation O Coding O Critical Thinking

4, Which of the following proceeds linearly and works to prove whether a hypothesis is true or false?
O Scientific O Methods Engineering O Design Process

5. What is biomimicry related to?
Q Life cycles of living things
() Ecosystem of living things
Q Using designs in the nature to solve problems of humanity

6. Why should we learn biomimicry?
O To produce creative solutions to humanity problems by using the designs in the nature
O To realize the necessity of living things for life in nature
Q To analyze the relationships between humans and the nature

7. “Which of the following answers define the steps of “Imagine - plan - create - develop” process?
Q Scientific Method O Design Cycle OEngineering Design Process to analyze the relationships between humans and the nature

8. Which step of thinking skills in Bloom's taxonomy is at the top?

() Remember / Recall () Analyze  ()Evaluate ()Understand () Create

9. Which of the following does not require to be involved when planning a lesson with STEM?
Q Engineering Q Digital Technology O Mathematics O Science

10. Which of the following is not a stage in 5E learning cycle?
() Raising interest () Evaluation () Exploration () Explanation () Creation

11. Which concept is defined when we work on a device by trying to understand its design, structure and functions and
analyze in order to copy or improve a device?

Q Project Based Learning Q Reverse Engineering O 5E Learning Cycle



12. STEM siniflarinda yansimali giinliik tutmak anlamayi derinlestirir, elestirel distinmenin gelismesini saglar, ¢gikarim 12. Writing journals in STEM classes deepens understanding, improves critical thinking and helps to make deductions.
yapmaya yardimci olur. Q True O False
(D) Dbogru () Yanlis
13. “Which stage of Bloom's taxonomy do writing a hypothesis, making judgements, checking and criticizing correspond to?
13. "Hipotez hazirlama, yargilama, kontrol etme, elestirme”, Bloom'un yenilenmis taksonomisinde hangi basamada karsilik gelir? Q Create Apply O Evaluate Remember / recall QAnaIyze
() Yaratma Uygulama () Degerlendirme () Hatirlama Analiz Etme
14. Oobleck (Fluid Dough) is a mixture and an example of physical change.
14. Oobleck (Akiskan hamur) bir karisimdir ve fiziksel degisime 6rnektir. O Yes O No
O Evet O Hayir
15. When designing a lesson with STEM, the teacher should be considered as the source of information.
15. STEM ile ders tasarimi yaparken bilgilerin kaynagi 6gretmen olarak disilmelidir. O True O False
O Dogru O Yanlis

16. Which stage of the 5E model is it, when the teacher asks questions, awaken curiosity and focus on attention?

16. 5E yontemiyle ders tasarimi yaparken 6gretmenin, sorulari artirdigi, merak uyandirdigy, ilgiyi yogunlastirdigi basamak Q Evaluating Exploring O Explaining Consolidating ODrawing O Attention
asagidakilerden hangisidir?
O Degerlendirme Kesfetme O Aciklama Q Dikkat Cekme O Derinlestirme 17. Which of the following processes begin with the definition of a problem?

O Engineering Design Process O Scientific Method
17. Asadidaki sireclerde hangisi bir problemin tanimlanmasi ile baglar?

O Muhendislik Tasarim Streci O Bilimsel Metod 18. Which of the following can not be observed in a learning environment designed with STEM?
O It's inquiry based.
18. Bir 6grenme alaninin STEM ile tasarlandigini anlamak igin asagidakilerden hangisi gozlemlenmez? O It supports inter-disciplinary cooperation.
O Sorgulama merkezlidir. O It improves critical thinking skills.
O Disiplinler aras! ishirligini tesvik eder. O It's more teacher-centered rather than being student-centered.
O Ogrenciden cok 6gretmen merkezlidir. O Students work on their investigations with practice.
O Ogrenciler uygulamalarla arastirmalarini yGratr.
O Flestirel diistinme becerileri gelistirir. 19. Which of the competences below is a 21st century skill which reasoning, commenting, analyzing and systematic thinking

competences are related to?

19. Muhakeme, yorum yapma, analiz etme, sistematik diisiinme gibi yetkinliklerin merkezde oldugu 21. yiizyll becerisi hangisidir? O Creativity O Communication O Cooperation O Critical Thinking

() Yaraticik () iletigim () is birligi () Elestirel Digtinme

20.Which of the following does not need to be considered while planning a lesson with STEM?

20.Muhakeme, yorum yapma, analiz etme, sistematik diisiinme gibi yetkinliklerin merkezde oldugu 21. yiizyil becerisi hangisidir? (O Reaching solutions with cooperation
O Isbirligi icerisinde bir ¢ézime ulasma O Focusing on a holistic approach
O Bitincl bir yaklagimi odagina alma O Inspiration from the nature to find solutions to the defined problem
O Tanimlanan probleme yonelik ¢ézimler icin dogadan ilham alma O Creating inter-disciplinary collaboration
O Disiplinler aras ishirligini olusturma O Supporting the final product with entrepreneurship

O Ortaya cikarilan Grana girisimeilik ile destekleme



2. TASARIM KAMPI DEGERLENDIRME ANKETi

*1. Latfen iletigim bilgilerinizi giriniz. (i)

Adiniz (i) Soyadiniz C)
E-Postaniz (i)

2. Cinsiyetiniz

O Kadin O Erkek

3. Latfen yasadiginiz ili listeden seginiz.

Q
Q

4, Su anda asagidakilerden hangisisiniz?

O Ogretmen O Ogrenci O Diger (Lutfen Belirtiniz)

5. Ltfen asagidaki listeden grubunuzu seginiz...

Q

6. Her seyi diisindugtinizde, katilmis oldugunuz bu Tasarim Kamprna 1'den 10'a kadar kag kalp verirsiniz?

7. Tasarim kampini nasil buldunuz? Katildiginiz calismalar, diyaloglar, akranlarinizla/meslektaslarinizla takim galigmasi
deneyimi ve biitin bir atmosfer sizde nasil bir etki yaratti?
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O

DESIGN CAMP - EVALUATION SURVEY

*1. Please, write your contact information. <)

Name ¢ Last Name <)
E-Mail <)

2. Gender

O Female O Male

3. Please, select the city you come from.

Q
Q

4, What is your profession?

O Teacher O Student O Other (Please specify)

5. Please, select your group from the list...

Q

6. When you consider everything, how many hearts would you give to this Design Camp that you took part in?

7. How would you evaluate the Design Camp? What kind of an impact did these activities and conversations you
participated, your teamwork experience with your peers/colleagues all this atmosphere made on you?




8. Asagidaki ifadelere, Kesinlikle Katilmiyorum'dan Tamamen Katillyorum'a kadar, size uygun olacak sekilde yanitlayiniz.

Kesinlikle Ne Katiliyorum Katilivorum | T@mamen
Katiimiyorum SO Ne Katilmiyorum Katillyorum

Bir Grlin ortaya cikarabilmek icin,
ishirligi icerisinde ekip calismasi
yapmanin etkili oldugunu anladim.

O

O

O

O

Paylasim ve rekabetin bir arada
var olabilecegini 6grendim.

Bu iki glinde tim galigmalara
edlenerek katildim.

Daha 6nce hig farkina varmadigim
beceri ve dzelliklerimi fark ettim.

Catisma dogabilecek durumlarda
bile birbirimize saygi duyarak is
yapabilecedimizi fark ettim.

Burada tecrtbe ettiklerimi gtindelik
yasamimda da uygulayabilirim.

Burada tecrube ettiklerimi donunce
ailemle ve cevremle paylasacagim.

Burada karsilastigim sorunlari
¢6zmek igin yaraticiligimdan
yararlandim.

Sorunlarin ustesinden, kararli
bir tutum sergileyerek geldim.

Tasarim yapmak, maliyeti dusdrdr.

Olo| O[O0 O [O]O]O

OOl O 10O O |O[O[O] O

Olo| O[O0 O [O]O]O

OO0 OO0 O |O]0O]|O0

Olo| O[O0 O [O]O]O

8.Please, choose one of the options in the following questions.

Strongly : Neither Agree Strongly

| have realized the importance
of teamwork to create a
product.

O

O

O

O

O

| have learned that sharing and
competition can exist together.

| attended all activities within
these two days and had fun.

| have realized the skills and
characteristics that | have

never noticed before.

O
O
O

O
O
O

O
O
O

O
O
O

O
O
O

| have realized that we can do
work with respect, even in
situations with a conflict potential.

O

O

O

O

O

| can use my experiences
here in my daily life.

O

O

O

O

O

| will share my experiences
from here with my family
and my social network.

| have benefited from my
creativity to solve the problems
| had here.

| have overcome problems
by showing a decisive attitude.

Making designs decreases
costs.




9. Hayatinizda ilk kez burada duydugunuz/6grendiginiz neler var?

10. Burada lizerine diisiindigiiniiz sorunlara yonelik Grettigin, dondigiinde uygulayabilecegin bir ¢oziim dnerin var mi? (Enerji
tiiketimi, atiklar, arazi kullanimi, trafik, azalan ve nesli tilkenen canlilar vb. sorunlari diigiinebilirsiniz)

11.Bu2 giinde, birlikte bir sehir tasarladiniz. Bu katildiginiz tasarim kampini da siz tasarlyor olsaydiniz 6gretmen ve dgrencilerle
neler yapmak isterdiniz? Ne tiir calismalar planlardiniz?

12. Son olarak bize, ORAV ekibine iletmek istediginiz bir sey varsa rahatlikla buraya ifade edebilirsiniz...
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9. What are the things that you have heard / learned here for the first time in your life?

10. Do you have any suggestions of solutions or plans for action after you return to solve the problems you dealt with here?
(You may consider problems related to energy consumption, wastes, use of land, traffic, decreasing or endangered species.)

11. In these two days, you designed a city together. If you were organizing this design camp, what would you do with the
teachers and students?

12. Finally, please leave any other comments / messages to the ORAV team here:




& 3.-4. OGRENCI ON-SON TESTI i 3-4. STUDENTS' PRE-POST TEST

1. Onve Son testinizi eslestirebilmemiz ve degerlendirmenin anonim kalmasi adina, asagidaki kutuya 5 haneli kodunuzu giriniz. Bu kod 1. Inorder to be able to pair your pre and post-tests and to keep this evaluation anonymous, please write down your five-digit code
isminizin ilk harfi ve dogum yilinizdan olusmaktadir. (Ornegin 2006 dogumlu Hazal isimli kisi icin kod: H2006 seklinde yazimalidir.) in the box below. This code is made up of the initial letter of your name and your birth year. (For example for a person named Hazal,
Q born in 2006, it should be entered as H2006.)

Q
2. Sehir Q 2. City Q

* 3. Sinif *3.Grade

Os Os O7 Os Os Os O7 Os
4. Cinsiyet 4 Gender

O ke (O Erkek (OFemale () Male
* 5. Asagidaki ifadelere, Kesinlikle Katiimiyorum'dan Tamamen Katiliyorum'a kadar, size uygun olacak sekilde yanitlayiniz. *b. Please choose one of the options in the following questions.

Kesinlikle Ne Katiliyorum Katilivorum | T@mamen Strongly . Neither Agree Strongly

Ders dinlerken aklimdan baska | think of other things
dustnceler geiyor. during lessons. O O O O O

Sinifta 6grendigimiz konular
ilgimi gekiyor ve baska seyler

| find what we learn in class

| get bored with the noise and the

ot O O O O O interesting and | dont have time to O O O O O
distnmeye firsatim olmuyor. think about ather things.
Dersi 6gretmenim anlatirsa O O O O O | learn better if my teacher
konulari daha iyi anlyorum. explains them. O O O O O
Arkadaslarimla beraber Yaptigim | learn better when we do
aragtl‘rr‘na calismalarindan konulari O O O O O investigations with my  friends. O O O O O
daha iyi anliyorum.

In our lessons, our teacher teaches
Dersimizde 6gretmenimiz ders and we listen and take notes. O O O O O
anlatir biz dinler, not aliriz. O O O O O

We do experiments, project work
Derslerimizde deney, proje and research in our lessons. O O O O O
calismalari ve arastirma yapariz. O O O O O
Ogretmenimizin yaptigi deneyleri disorder when | watch the O O O O O
izlerken gurdltd ve karmagada O O O O O experiments by my teacher.
sikilyorum.

I must be successful for my family
Arkadaslarimla deneyleri ve arastirma and friends to like me in class.

calismalarini paylasarak yapmak sikici

olabiliyor. O O O O O

O
O
O
O
O




Arkadaslarimin ve ailemin beni
sevmesi icin derslerde basarli
olmaliyim.

Kesinlikle Ne Katiliyorum Katilivorum | T@mamen
Katiimiyorum UL Ne Katilmiyorum Katilyorum

O

O

O

O

O

Okulda 6grendigim bilgiler
sinavda basarill olmam igin
gerekli, gercek hayatla ilgisi yok.

O

O

O

O

O

Ogrendiklerimi evde, oyunlarimda,
aileme yardim ederken kullanmam
hosuma gidiyor.

Ogretmenimiz derste video,
film izlettiginde mutlu oluyorum.

Arkadaslarimla deneyleri ve
aragtirma galismalarini paylagarak
yapmak cok eglenceli.

Dersi dinlemek ve not almak
¢ok yorucu oluyor, gogu zaman
hayallere dallyorum.

arkadaglarimla birlikte
kesfetmek zevki.

Arastirma odevlerini cok seviyorum,

Arkadaglarimla galismak yavaglatiyor
kendi kendime arastirma yaparken
daha ¢ok bilgi topluyorum.

internetten her konuda bilgi
bulabiliyorum. Google'da arama
yapmam Yetiyor; hemen
kopyalayip 6devimi hazirliyorum.

Buldugum bilgilerin
dogrulugundan emin olmak
icin bilgiyi verenin yeterliligine,

referanslarina bakmama gerek yok.

It sometimes can be boring to share
and do experiments with my friends.

Strongly : Neither Agree Strongly

| like it when | use what |
have learned at school while
| help my family.

O

O

O

O

O

What | learn at school is only
necessary to succeed in exams
and has nothing to do with real life.

| get happy when our teacher
plays a movie in class.

It's very enjoyable to share and do
experiments with my friends.

Listening to the lesson and taking
notes is very tiring and | daydream
most of the time.

| like research homework and it's
fun to explore with my friends.

Working with friends slows me
down; | collect more information
when | do work on my own.

| can find any information on the
internet. | just have to Google and
copy what | find to do my homework.

| do not need to check the competence
or the references of information
to make sure they are correct.

Before starting any given assignment,
| first research and consult for what
I need, and ask for my friends' help if
necessary.




Kesinlikle Ne Katiliyorum Katiliyorum | T@mamen Strongly : Neither Agree Strongly
_ Katilmiyorum UL O Ne Katilmiyorum Katiliyorum Disagree Disagree nor Disagree Agree Agree

Verilen bir goreve baslamadan | don't need anyone to complete

once neye ihtiyacim oldugunu 6nceden a task; others slow me down and

aratinyor, danigiyor ve gerekirse O O O O O | donit want to work with them O O O O O
arkadaslarimi yardima cagiriyorum. because they do it with mistakes.

Bir is yapmak igin bagkasina | can do anything that my friends

ihtiyacim yok, baskalari beni O O O O O can do in lessons. O O O O O

yavaslatiyor ve hatall is yaptiklari

| sometimes think | am useless in
class.

i¢in onlarla galismay! istemiyorum.

Ben de derslerimde arkadaglarimin O O O O O

yapabildigi ¢alismalari yapabilirim. .

O O O O O

6. When you consider the way your lessons are done, what were the different things when you compare them to previous years?
Sinifta bazen bir ise (You may think of how your teachers taught, group work and other practices.)

Yaramadigimi digtndyorum. O O O O O

*

6. Bu okul déneminde ders isleme seklinizi diisiindiigiiniizde daha énceki yillara gore neler farklydi? (Ogretmenlerinizin ders isleme O
tarzi, grup calismalari, uygulamalar gibi.)

Q * 7 Which lessons did you enjoy most this year and followed enthusiastically? Why?

* 7 Buyil 6zellikle hangi derslerinizden daha fazla keyif aldiniz, severek takip ettiniz? Neden?

C) * 8. What would you like to say about how your teachers teach? What expect your teachers to do differently?

*

8. Ogretmenlerinize ders isleme sekilleriyle ilgili neler sylemek istersiniz? Ogretmenlerinizin neleri farkli yapmasini beklersiniz?




Not / Note
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