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ABSTRACT

EXPLORING OF STEM READINESS OF A FACULTY OF EDUCATION IN
TURKEY

Kiling, Selguk
M.Sc., Department of Mathematics and Science Education
Supervisor  : Prof. Dr. Omer Geban

Co-Supervisor: Assoc. Prof. Dr. Gékhan Oztiirk

January 2018, 108 Pages

In the 21% century, it is important that individuals have features of creativity, strong
communication skills, critical and analytical thinking, and ability to collaborate.
Providing an interdisciplinary learning in all processes from pre-school to higher
education is an important advantage for countries bringing these properties to its
citizens and becoming one leading countries of the world in the future. That
interdisciplinary learning is possible by integrating the knowledge of science,
technology, engineering, and mathematics [STEM] together. On September 6, 2016,
the Ministry of National Education [MoNE] published the STEM education report and
plans to revise the education system to include STEM education. In this context, it is
also very important whether the Faculty of Education has sufficient qualification to
provide this education. If we consider that the success of the students is also the effect
of the skills of teachers; it is also important for educational faculties to be able to train
teachers in this context in an effective STEM education. The aim of this study is to
explore the readiness level of a faculty of education in Turkey for providing effective
STEM education in terms of the STEM Framework prepared by New York City
Department of Education [NYCDOE] (2015) by considering the ideas of elements of
this faculty.

Keywords: STEM Education, STEM Readiness, Faculty of Education
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0z

TURKIYE’DE BiR EGITIM FAKULTESININ STEM EGITIMINE HAZIR
OLMA DURUMLARININ KESFI
Kiling, Selcuk
Yiiksek Lisans, Matematik ve Fen Bilimleri Egitimi Boliimii
Tez Yéneticisi : Prof. Dr. Omer Geban
Ortak Tez Yoneticisi: Yar. Dog. Gékhan Oztiirk

Ocak 2018, 108 Sayfa

21. yiizyilda, bireylerin yaraticilik, giiclii iletisim becerileri, elestirel ve analitik
diisinme ve is birligi yapma Ozelliklerine sahip olmalari dnemlidir. Okul &ncesi
egitimden yiiksek Ogretime kadar tiim siireglerde disiplinler arasi bir 6grenme
saglamak, bu 6zellikleri vatandaslarina kazandiran ve gelecekte diinyanin 6nde gelen
ilkelerinden biri olan iilkeler i¢in 6nemli bir avantajdir. Disiplinler aras1 6grenme, Fen
Bilimleri, Teknoloji, Miihendislik ve Matematigin [FeTeMM] bilgilerini bir araya
getirerek miimkiindiir. 6 Eyliil 2016 tarihinde Milli Egitim Bakanlig1 tarafindan STEM
egitimi raporu yaymlanmistir ve egitim sistemimizin STEM egitimini de i¢ine alacak
sekilde revize edilmesi planlanmaktadir. Bu kapsamda Egitim Fakiiltelerinin bu
egitimi yeterli diizeyde verebilecek Ogretmen yetistirme yeterliligine sahip olup
olmadigi da biiylik O6nem tasimaktadir. Ciinkii Ogrencilerin basarist iizerinde
Ogretmenlerin becerilerinin de etkisi oldugunu goéz oniinde bulundurursak; etkili bir
STEM egitiminde egitim fakiiltelerinin bu kapsama uygun 6gretmen yetistirebilmeleri
de bir hayli 6nemlidir. Bu ¢aligmanin amaci, Tiirkiye’de bir egitim fakiiltesinin New
York Sehri Egitim Departmani (2015) tarafindan hazirlanan STEM Cercevesi baz
aliarak etkili bir STEM egitimi saglamak ic¢in hazir olma diizeyini bu fakiiltenin

unsurlarmin fikirlerini dikkate alarak kesfetmektir.

Anahtar Kelimeler: STEM Egitimi, STEM Hazirbulunuslugu, Egitim Fakiiltesi
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CHAPTER 1

INTRODUCTION

We are in the process of science and technology in the 21% century. This change
in science and technology impose the obligation of having different skills for our
modern people. These skills are called 21% Century skills and Partnership for 21
Century Learning [P21] described those as critical thinking and problem solving,
creativity and innovation, information literacy, media literacy, technology literacy,
communication, and collaboration (Partnership for 21% Century Learning, 2015). It is
necessary to use appropriate paradigms and learning models of the 21% century to be

able to acquire skills.

Today’s leading countries in the world owe their leadership to basic science,
technology, engineering and therefore a production-based economy. In the 21°
Century, it is important that individuals have features of creativity, strong
communication skills, critical and analytical thinking, and ability to collaborate.
Providing an interdisciplinary learning in all processes from pre-school to higher
education is an important advantage for countries bringing these properties to its

citizens and becoming one the world’s leading countries in the future.

That interdisciplinary learning is possible by integrating the knowledge of
STEM together. STEM evolved out of government policy, specifically from within the
National Science Foundation [NSF], according to a review of literature over the past
10 years. Before deciding on the STEM, NSF first used SMET acronym for science,
mathematics, engineering, and technology in the early 1990s. Then, they changed it to
STEM because SMET acronym could cause vulgarity issues (Sanders, 2009).

The first person who used STEM acronym for the aim of referring science,

technology, engineering, and mathematics curriculum in 2001 is Judith A. Ramaley



who is the former director of the NSF’s Education and Human-Resources Division
(Teaching Institute for Excellence in STEM, 2010). STEM fields are classified by NSF
broadly, including not only the common categories of engineering, natural sciences,
computer and information sciences, and mathematics, but also behavioral/social

sciences like economics, political science, sociology, psychology (Green, 2007).

STEM education, that has become a state policy in recent years, especially in
the United States [USA] with a higher share of the budget, is one of these paradigms
(Akgiindiiz, Ertepinar, 2015). STEM education which is one of the most important
paradigms in the world in the 21% century has great importance in terms of
transforming theoretical knowledge into product acquisition of skills. You can
integrate basic sciences such as mathematics and science with the engineering and

technology applications thanks to STEM education.

The general purpose of STEM Education is the progression of economy and
education of creative leaders who have caught up to the age of knowledge and
information. One of the important aims of the STEM education is to create a leading
country that will guide the global economy by educating scientists, engineers, medical
scientists, mathematicians. The fact that more qualified workers will be needed in the
future is another reason for giving importance to STEM fields. (Danish Technological
Institute [DTI], 2015; The President’s Council of Advisors on Science and Technology
[PCAST], 2012). In addition, there is more vacancy and more need in STEM fields
compared to non-STEM fields (PCAST, 2010).

Integration of STEM education into national education system will be allowed
to us grow up creative, productive, and equipped with 21% century skills generations.
The destiny of any nation depends on the education system because the education
system shapes citizens during compulsory education, possibly with the inclusion of
higher education. For this reason, the most important task of the system besides the
success in social sciences or in the arts is to have qualified internal power and a strong
industry by educating students in STEM fields (DTI, 2015; National Economic
Council, Council of Economic Advisers, & Office of Science, and Technology Policy,
2011; PCAST, 2010).



Also, the only thing that matters here is not the number of students who prefer
STEM fields in university education. In addition, the number of students who prefer
to work in STEM fields after graduation is also important. (PCAST, 2012). Because
some students have graduated from STEM fields, but they do not work in these areas.
(Chen, 2014) The conclusion we receive from this information is that what STEM
training should focus on must be such as to increase the STEM workforce in the future.
However, STEM education is not only for the student who will work at STEM fields

but also for all students.
1.1 STEM Education

There are different point of views about STEM education. Some people think
it can only taught be while integrating curricula of four components, which are science,
technology, engineering, and math, to being closely parallel the work of an engineer
or a real-life scientist. According to others, STEM is the push for graduating more
students in the science, technology, engineering, and mathematics fields for the aim of
maintaining its competitiveness of the country not to fall behind emerging countries
(Breiner, Johnson, Harkness, & Koehler, 2012). STEM is the purposeful integration
of the various disciplines as used in solving real world problems (Labov, Reid, &
Yamamoto, 2010; Sanders, 2009).

STEM education can be referred to as a teaching system that aims at the
integration of four important disciplines such as science, technology, engineering, and
mathematics, including interdisciplinary and applied approaches. STEM education
focuses on science and mathematics disciplines, as well as technology and engineering
(Bybee, 2010). This STEM education perspective teaches the integrated disciplines as
one cohesive entity. Because it includes viewing the separate disciplines such as

science, technology, engineering, and mathematics as one unit.

STEM education may vary because of differences in the integration of
technology and engineering domains. Bybee (2013) clarified and summarized these
nine different STEM education perspectives based on the many articles, projects,
discussion, and reports related to STEM. These nine different definitions are listed

below.



STEM equals Science (or Mathematics: refers to only one discipline and
confusing because of contrast of multiple discipline orientations compared to

the single discipline reference.

STEM Means Both Science and Mathematics: refers to only these two
disciplines and usually due to these components using as curricular

components

STEM Means Science and Incorporates Technology, Engineering, or Math:
refers to integration of the one of the three components, engineering,
mathematics, or technology, to science course which is accepted as integral
part of the education

STEM Equals a Quartet of Separate Disciplines: refers to covering all four
components in one course or four different courses and may cause problems at

the point of involvement of engineering and technology

STEM Means Science and Math Are Connected by One Technology or
Engineering Program: refers to involvement of either engineering or
technology applications in mathematics and science classes with the

assumption of math/science courses being integral part of the curriculum

STEM Means Coordination Across Disciplines: refers to connecting of these

disciplines as pairs among them

STEM Means Combining Two or Three Disciplines: refers to integration of

these disciplines as double or triple with the same implication

STEM Means Complementary Overlapping Across Disciplines: refers to

teaching these disciplines one at a time but not together at a one course

STEM Means a Transdisciplinary Course or Program: refers to producing
possible solutions to major issues by using the knowledge of all four discipline

together



As it can be seen from these definitions, the place where STEM differs from
classical education given up to now is to what degree and how integrated the
technology and engineering dimension is the education. Mathematics and science are
already elements of education, so there is a lot of information about how to do their
teaching, but there are some outstanding issues about how to include technology and
engineering in education. The probable reasons for the problems experienced here are
that the roots of these two components' education are not as old as math and science
education (National Academy of Engineering [NAE], 2009).

Technology is another thing that creates confusion and does not attach
importance. According to the International Technology Education Association [ITEA]
(2007), “technology is how people modify the natural world to suit their own
purposes.” (p.2). When we think based on this definition, we can see that the concept
of technology is very wide. Because everything that makes our life easier is a kind of
technology. However, technology is something that renews itself over time. For
example, in olden times, a pencil could be seen as a technology, but nowadays it can

be somewhat absurd to classify it as technology (Simon, 1969).

Educators see the use of technology and technology integration as a computer
or smartboard integration into their current lessons. But the aim of STEM education is
to transform the students into technologically literate individuals. A technologically
literate person needs to understand what technology is, how it is created, how s/he
shapes the society, and how s/he is shaped by society (ITEA, 2007). From this point
of view, watching videos, playing educational games, or introducing simulations in a
lesson on computer or smartboard may increase the computer knowledge of the
student, but doubts about contributing to its level of technologically literacy. For this
reason, educators must demonstrate that technology component of STEM is well-
assimilated and that it is necessary to distinguish it from computer use in its lessons in

order to achieve student success.



Engineering, which many educators regard as the least important component
of STEM despite being the basis of STEM education in fact, is the other thing to be
discussed (Basham, Marino, 2013). It was stated that the least used and least
understood letter E in the four letters in the STEM shortening (Katehi, Pearson, &
Feder, 2009). However, K-12 education should focus on engineering design besides
other important features according to them. Engineering design is concerned with
developing solutions by taking into account what the engineers call constraints and
although this process is not always necessary, it involves a concrete product. The
design and construction of this product make it possible for students to learn more

deeply about concepts.

Although the engineering design process includes steps such as identifying the
problem, doing the necessary research, obtaining, and designing the product, testing
the designed product, and reviewing the solution according to results, these steps may
not be followed in K-12 education like higher education. For this reason, the
engineering education given in K-12 education encourages students' future career
preferences and gives them the ability to think creatively by encouraging them to think
like an engineer. In addition, a much more meaningful and profound learning process
has been realized since students will learn by doing. As a result of these trainings,

students can be engineers (Honey, Pearson & Schweingruber, 2014).

As a result, when we look at the four components of STEM, science and
mathematics seem to be essential because they are now considered as front-ends, but
we cannot say the same thing for the remaining two dimensions which are technology
and engineering. The main difference between the types of education that STEM
education comes up to day-to-day is that these two components consist of. For this
reason, good engineering and technology training is of utmost importance for good
STEM education.

1.2 STEM Education at Different Countries

STEM education is seen as US-based or in this field, the most important

country is known as United States, but examining STEM education in different topics



in Europe and in our country, will be better in terms of understanding the difference

and integrity.
1.2.1 STEM Education in the USA

26% of population of United States belongs to American Indians/Alaska
Natives, Hispanics and, African-Americans but their workforce in engineering and
science fields is very low. Also, the number of people having STEM degree is more
than the number of people working in STEM fields (National Science Board, 2012).
Besides minorities, there is also inequality between genders in STEM fields. While a
greater portion of females prefer to work in teaching and nursery, only a small part of
them working in engineering fields (USA Bureau of Labor Statistics, 2015).
Furthermore, according to Figure 1, the expected growth in all STEM business areas
between 2010 and 2020 is expected to be 14%. Because of these problems, United
States [US] government decided to make some changes at the education system with

the aim of solving them and STEM has become a state education policy in the USA.

Biomedical Engineers 62%

Medical Scientists 36%

32%

System Software Developers

22%

Computer Systems Analysts

Mathematicians 16%

All Occupations 14%

0% 10% 20% 30% 40% 50% 60% 70%

Figure 1. Expected Growth in STEM Business Areas between 2010 and 2020. Adapted from Science,
technology, engineering, and math: Education for global leadership, by U.S. Department of Education,
2015, retrieved from http://www.ed.gov/stem. Copyright 2015 by U.S. Department of Education

Former President Barack Obama (2010) said that, “... the leadership of the
future depends on how we train our students, especially in the fields of science,

technology, engineering, and mathematics.” His government allocates funds for


http://www.ed.gov/stem

education to teachers and students in these areas, and science organizations, science
museums and centers and non-governmental organizations [NGO] support this budget.
The resources of the US governments have allocated over the past years on the budget
are billions of dollars. The budget allocated to equip students with STEM skills is a
total of nine billion dollars, which is an average of three billion dollars in 2014, 2015
and 2016 (White House, 2015).

In the United States, STEM specialized schools and the STEM school systems
they are part of has very special attention. These schools are particularly prominent
schools and some innovative pedagogies like engineering design process and project-
based learning are applied to them. With these pedagogies, there will be some
expectations from students like having a career in STEM fields and having a strong
motivation to develop critical thinking skills. There is not needed any specific exam
result or criteria for being accepted to those schools. These county-wide schools have
been established not only for successful students but also to encourage students from
the lower socioeconomic classes to move to STEM fields. Some lessons applied those
schools are robotics, neurobiology, microelectronics, DNA science, advanced physics
laboratory, bionanotechnology, and advanced astronomy courses (Akgiindiiz et al.,
2015).

If we take an example of STEM schools in Texas, they are supported by a
system consisting of Education Service Centers [ESM], STEM centers established at
universities, and STEM coaches. The consequence here is that school success, school
attendance, and the responsibility for choosing a university or career choice of students
will be distributed to all elements of the system rather than administrators and teachers
of STEM schools (Oner et al., 2014).

ESM obligations include identifying the needs of STEM schools and taking
measures to meet those needs. The most important obligation of ESMs is meeting the
in-service training needs of teachers working in STEM schools. However, when
looking at ESM effects on student success, no significant positive impact was found
(Oner et al., 2014; Erdogan, 2014; Philips, 2013). This indicates that the in-service



trainers in the ESMs are not sufficiently trained in pedagogy or content knowledge and

cannot successfully reconcile these two types of knowledge.
1.2.2 STEM Education in EU

STEM education is not only important for United States, but also to Europe's
agenda. Concern about the fall in the number of young people's interest in STEM fields
is also similar in Europe. In 2007, the European Union published the report "Science
Education NOW: A renewed pedagogy for the future of Europe, Brussels: European

Commission” (Rocard et al., 2007), with striking results.

It is said that young people in Europe's interest in mathematics, science and
technology has declined dramatically, and that technology and science education have
gone badly. It was emphasized that this would significantly reduce the long-term
innovative capacity of Europe if an effective action plan was not prepared for this

situation.
The main results and suggestions in the report are as follows:

e Teachers play a key role in renewing science education. Teachers who will
increase the quality of their own teaching with possible teacher networks

to be created will increase their motivation in this way.

e Asapedagogy adopted in science teaching, using a method which is based
on inquiry rather than classical methods will significantly increase the
interest of students to the science.

¢ Inquiry-based science education and renewed school science teaching will
lead to opportunities for collaboration among stakeholders in formal and

informal areas.

After the report and the findings obtained, the European Union made some
project calls with the aim of renewing science education based on inquiry teaching and
renewing European science and technology education. While several projects such as

Ark of Inquiry, Mascil, S-Team, Sails, and Profiles were supported between 2007 and



2013 under the 7th framework program, then Horizon 2020 program was started
between 2014 and 2020 after 7th framework program (Horizon 2020, 2015).

1.2.3 STEM Education in Turkey

Regardless of STEM education, the enrollment rate and the number of students
enrolled in schools are important in terms of development level and development
potential of a country. The competitiveness of countries is measured by taking into
account the capacity of science, technology, innovation and human raising in this
process which emerged in the last quarter of the 21st century and is called 'knowledge
economy' and 'knowledge society'. In this process, the importance given to higher
education/universities within the scope of their aims and the expectations from it has

been increasingly deepened (Giinay & Giinay, 2016).

The raw data considered to be a basis for decisions taken or considered to be
taken under the education policy are seen as supportive tools in this context but, in
education analyzes, raw data such as the number of students enrolled in education
analyzes, only quantitative raw data such as the number of students enrolled in
educational institutions may not be sufficient to make the necessary deductions
(Mehta, 2004). In view of this situation, not only the schooling rate but also different
indicators such as entrance rate and graduation rate have started to be used recently in
order to show the expansion in higher education. Many countries have begun to focus
on the schooling rate rather than the students, academic staff, number of universities,
or research activities to show expansion (Teichler, 2004). Organization for Economic
Co-operation and Development [OECD] also uses countries' schooling rates as an
indicator of international comparability and human capital measurement (Hansson,
2008).

If we look at the 2016 data; we see that Turkey has 79.79% schooling ratio of
secondary school, 94.39% schooling ratio of junior high school, and 94.87% schooling
ratio of primary school (Tiirkiye Istatistik Kurumu, n.d.). In addition to these statistics;
if we look at the level of education in Turkey and compare it with other OECD

countries, we see dramatic results. Conclusions about the education level of individual

10



in the 25-64 age range as you can see in Figure 2, raises grave consequences for Turkey

when compared with other OECD countries.

Gradute from University . 2%

Undergradute from University _ 16%
High School Graduate _ 19%
Secondary School Graduate _ 13%

Primary School Graduate

45%

Non-primary School Graduate 5%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

Figure 2. Distribution of Individual in the 25-64 age range Education Level in Turkey at 2015. Adapted
from 2016 Egitim Degerlendirme Raporu, by TEDMEM, 2016, Ankara: Tiirk Egitim Dernegi Yayinlari,
retrieved from http://tedmem.org/yayin/2016-egitim-degerlendirme-raporu. Copyright 2016 by
TEDMEM.

While non-primary school graduate individual average among OECD
countries is 5%, this ratio in Turkey seen as 2%. In addition, the average ratio of
individuals whose education level is at primary school and then have not continued
their education at OECD is 7% but in Turkey it is 45%. Finally, the OECD average of
university and postgraduate education is 35%, this ratio is only 18% in Turkey
(TEDMEM, 2016).

When we compared the OECD average of ‘Expected Individual Percentage of
Education Completion by Levels of Education” with Turkey’s statistics, the results are

lower again as you can see from Figure 3.
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Figure 3. Expected Individual Percentage of Education Completion by Levels of Education. Adapted
from 2016 Egitim Degerlendirme Raporu, by TEDMEM, 2016, Ankara: Tiirk Egitim Dernegi Yaynlari,
retrieved from http://tedmem.org/yayin/2016-egitim-degerlendirme-raporu. Copyright 2016 by
TEDMEM.

Turkey, while only above the OECD average in associate’s degree education
completion expected rate of individual branches, lags behind the OECD average in all
other stages. In particular, it is well behind the OECD area on the rate of individuals
expected to complete graduate and doctoral degrees. When we look at these statistics,
we can see most Turkish students drop out education before university level and this
indicates that many potential STEM students, graduates, and employees have emerged
from this cycle without entering the STEM business area.

In addition to that, most of the high school students who continue their
education life do not prefer STEM fields for their career preferences. As you can see
in Figure 4; while placement rate of STEM areas of the first 1000 students who settled
in at university exam is 85,63 at 2000, this rate has decreased to 27.88% in 2010 and
remained at 38.23 in 2014,
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Figure 4. Placement Rate of STEM Avreas of the First 1000 Students Who Settled in at University Exam
between 2000 and 2014. Adapted from STEM egitimi Tiirkiye raporu: Giiniin modasi mi yoksa
gereksinim mi?, by Akgiindiiz, D., Aydeniz, M., Cakmakg1, G., Cavas, B., Ozdemir, S., Corlu, M. S.,
& Oner, T., Ozdemir S., 2015, Istanbul, Turkey: Aydin Universitesi. Copyright 2015 by Istanbul Aydin
Universitesi

As can be seen from the results, it is clear that the necessity of promoting the
STEM career and measures in this regard should be taken. In addition, the findings
obtained from statistics show that significant number of students in the first 2000 who
do not prefer STEM areas prefer the Faculty of Medicine.

Then, Figure 5 shows the STEM placement rates of the first 1000 male and
female students who settled into university at university exam between 2000 and 2014.
As you can see from the graph, while the average ratio of male students is 81,39%,
this ratio is only 18,61% for female students. When these results are examined it is
clear that there is a need for different mechanisms to encourage female students to
pursue careers in STEM fields (Sting, 2014).
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Figure 5. Placement Rates of STEM Areas of the First 1000 Male and Female Students Who Settled in
at University Exam between 2010 and 2014. Adapted from STEM egitimi Tiirkiye raporu: Giiniin
modas1 nu yoksa gereksinim mi?, by Akgiindiiz, D., Aydeniz, M., Cakmakg1, G., Cavas, B., Ozdemir,
S., Corlu, M. S., & Oner, T., Ozdemir S., 2015, Istanbul, Turkey: Aydmn Universitesi. Copyright 2015
by Istanbul Aydin Universitesi

Besides the OSYM statistics, when looking at 2015 The Programme for
International Student Assessment [PISA] results as you can see in Table 1, Turkey

remains below the OECD average in all branches.

Table 1 PISA Results at 2015

Subject Turkey OECD Average
Science 425 493
Mathematics 428 493
Reading 420 490

Note. Adapted from PISA 2015 results in focus, by OECD. Copyright 2016 by OECD.

The PISA results that reflect the quality and equity of education in the country,
by considering the PISA results we can say that education in Turkey far behind from
Finland Singapore which is the head of PISA results. Beside achievement, also the
attitude of students toward mathematics and science is also low. Turkey remains well
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below the OECD average at PISA results like student interest to STEM areas and this

situation necessitates an education reform in the country.

These numbers and statistics would have drawn the attention of the MoNE, in
the STEM report published in 2016 emphasized that, like other countries, we should
focus on STEM education. In the same paper, it is emphasized that teachers should
give up the classical teaching methods and instead, choose inquiry-based approaches
for bringing cognitive skills and STEM knowledge to students. Furthermore, Egitim
Bilisim Ag1 [EBA] and Fatih Project have been put into the forefront and emphasized
that the use of technology in education is encouraged and it is said that they can be
evaluated as STEM material and thus can meet the requirements for an inquiry-based
education (Milli Egitim Bakanligi [MEB], 2016).

After several different statistics about the state of education in Turkey, if we
look at the things which are related to STEM education we can say that it is particularly
important initiatives in recent years. Turkey STEM Education Report (Akgiindiiz et
al., 2015) published by Istanbul Aydin University in 2015 and Turkey’s STEM
Workforce Report (Tiirkiye Sanayici ve Isadamlar1 Dernegi [TUSIAD], 2014)
published by TUSIAD in 2014 can be considered as examples to those initiatives.
While STEM Education Report on Turkey emphasizes integration and application of
well-founded STEM education to K-12 curriculum; STEM Workforce Report
highlights increasing qualified STEM workforce and strengthening STEM areas.

In recent years there has been an increasing trend in the number of projects
about STEM. In addition to the project carried out by the Kayseri Milli Egitim
Midirligi [MEM] (Kayseri MEM 2015), the "STEM for Disadvantaged Students
Especially Girls" project of Istanbul Aydin University can be evaluated in this context
(STEM School, 2015). Apart from these specific examples, we can also see an obvious
increase in the number of projects under STEM supported by Tiirkiye Bilimsel ve
Teknolojik Arastirma Kurumu [TUBITAK] (TUBITAK, 2015). The convergences of
the projects are not being integrated and the study of post-school or non-school
activities. In addition to these projects, STEM centers were established at universities

including Hacettepe University, Middle East Technical University and Bahgesehir
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University. In these centers, it is aimed to improve STEM knowledge by organizing

activities, conferences or seminars for students and teachers.
1.3 Statement of the Problem

On September 6, 2016, MoNE published the STEM education report and plans
to revise the education system to include STEM education. However, while this change
is planned, no study has been conducted on how ready the education faculties are to
provide this education to their students. The success of the students is also the effect
of the skills of teachers (Rowan, Chiang, Miller, 1997). In addition, apart from all other
factors that affect the success of the students, the most important factor in their

motivation and success is the quality of the teacher (Tytler & Osborn, 2012).

In this context, it is also very important whether the Faculty of Education has
sufficient qualification to provide effective STEM education. A revision made by
ignoring the readiness level of the education faculty will not be fruitful, since it will
not have a concrete effect. Students or pre-service teachers at these faculties, who will
be teachers of tomorrow, will be able to provide effective STEM education to their

school when they graduate, only if the faculty provide competent education to them.

The United States, which STEM can show heartily, is aware of this and many
professional development programs are underway to bring teachers up to a sufficient
level in STEM education (Ashgar, Ellington, Rice, Johnson & Prime, 2012). Likewise,
some studies are carried out in Turkey also by the efforts of MoNE, universities or
STEM centers.

However, before incorporating STEM education into a curriculum and
encouraging teachers to apply STEM education in their classes, Education Faculties’
STEM readiness in the current situation should be investigated. The reason for
implementing an effective STEM training is primarily to train teachers who can apply
an effective STEM education. In order to integrate STEM into the current education
system effectively and efficiently, teachers should be well-educated in this field. The

greatest responsibility belongs to the current education faculties about this issue.

16



Although education faculties play such a key role in the current curriculum and

education system change, there is no study done about the readiness of them.
1.4 Purpose of the Study

The purpose of the study is to explore the readiness level of a faculty of
education in Turkey for providing effective STEM education in terms of the STEM
Framework prepared by New York City Department of Education [NYCDOE] (2015)

by considering the ideas of elements of this faculty.
1.5 Significance of the Study

There are many studies done and planned related to topics such as STEM
education, the importance of STEM education, the contribution of an effective STEM
education to the country and the students, and the possible revisions to the education
system based on the STEM education. However, while STEM education has become
so popular and everyone has begun to talk about their benefits, integrate it into their

lessons; the situation of faculties of education is not given importance.

In this context, STEM readiness of Faculty of Education is very important, as
STEM education has begun to be integrated into our curricula at all levels and its
attributed importance is increasing each day. For this reason, it is very important that
the Faculty of Education of one of the best universities in the country, is where in this
position. Because the readiness level of this Faculty of Education, which belongs to
one of the leading universities in the country, will provide us a chance to think about
the status of the education faculties in the country in an indirect way.

Possible findings from this study will allow the necessary arrangements to be
made in the educational faculties at current education reform process starting with the
STEM integration to the school curriculum and continuing until the education system
is renewed. Moreover, thanks to indirect findings of this study will allow the teacher
candidates, who will apply the STEM applications that are integrated into the
curriculum at their schools when they graduate, will be much more equipped and

competent in this regard.
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Finally, STEM education emerged from the US because of national needs and
national policies of the country, but the needs of our country's education system may
differ from the US. It will not be in our country's advantage to adopt an educational
approach that is shaped in line with the dynamics and needs of another country. The
right thing is to shape this approach in line with the needs of our system instead of
taking it directly. In this study interviews were conducted with educational faculty
members, who are in charge of the educational system of the country and the
requirements of this system, and their views are taken. These views will be very helpful
in the assessment of how we integrate STEM education into the existing education
system, what kind of changes we have to go through and how we should do it.
Therefore, besides the consequences related to STEM readiness of faculty, these views
will be very important in integrating STEM into our education system by revising it in

accordance with the needs of our country.
1.6 Assumptions of the Study

Two assumptions are made in this study. The first one is that participants have
accurate information about STEM education and its related terms and have answered
questions in this regard. The second one is that although participants have expressed
their opinions on STEM education in interviews, they did not have a positive or

negative prejudice about it before.
1.7 Limitations of the Study

There are three limitations at this study. The first limitation is that study covers
just one university. However, it should be noted that this university has the most
successful students in many provinces of the country. Although this university is one
of the best universities in the country, the fact that this university is the sole subject of
this study, this limitation prevents us to make broader judgments about Turkey. The
other limitation is that although there are many faculty members in the faculty, | have
interviewed with the ones who | thought would represent the departments, not all,
within the time and scope of the study. I could interview with just one undergraduate
student, one graduate students and one faculty member from nearly each department.

The final limitation is that although | could interview with faculty members, | could
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not observe their lesson and collect data about them. At that point, their honesty is the

key element for the result of that study.
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CHAPTER 2

LITERATURE REVIEW

In this chapter, the concepts of readiness and STEM readiness will be
emphasized and the role of the teacher in STEM education will be explained. Finally,
the STEM framework that is developed by The New York City Department of
Education (2015), which is the basis of this work, will be examined under 4 domains
and its indicators.

2.1 Readiness

Readiness has very general definitions and often used for a different concept
in the past in the meaning of being ready. There is also a lot of definitions on different
topics in the literature. In order to better understand the STEM readiness concept, it is

first necessary to understand what the concept of readiness is.

In a general meaning, readiness is the willingness, at the meaning of knowledge
and skill, and ability, at the meaning of confidence and commitment, which an
individual must have for overcoming to a given task. We cannot see readiness as
characteristic of individual or evaluation of things like age, traits, values etc. of a
person. It’s just how ready an individual is to accomplish a task (Hersey and
Blanchard, 1988).

2.1.1 Readiness of Student

In addition to the general meaning of readiness, it can be specified for students
and for that aim, National Educational Goals Panel [NEGP] members generate new
readiness definitions. According to that definition readiness includes five integrated
and essential domains. These domains are language usage, emotional and social

development, general and cognition knowledge, approaches toward learning, motor
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development and physical well-being (NEGP, 1993). However, this definition is
missing because it does not explain how the children become ready or in which

domains they have functioning for school.

Besides many definitions, we can view readiness in three categories. The first
category is maturational readiness which is a natural process in which children go
through stages at different rates (Ilg & Ames, 1972). It focuses on not chronological
age in the Gesell theorist terms but developmental age (Freberg, 1991). The second
one is school readiness and it is related to skills, knowledge and disposition needed to
be successful in school (Kisker, 1992). The final one is the environmental readiness
and it is related to active experiences that Piaget (1972) defines. Those experiences
stimulate a natural developmental process of being ready to learn (Copple, 1990). The
reason of that, the role of environment in readiness of individual is very important
because of the prerequisite that is environment to be ready for him/her (Boyer, 1991,
Graue, 1992).

2.1.2 Readiness of Teachers

There are other factors influencing readiness of teachers besides willingness
and ability. Howe and Stubbs (2003) sorted these factors as work ability, family or
personal life. While participants declared that their readiness is related to different
things such as their position in the society, responsibilities, number of children. In the
other study, the dependence of readiness of teacher is mostly on the training of them
when compared to their personal things (Elkind, 2014).

There were also some other studies related to teacher readiness or the role of
them in learning (Steele, Brew, Rees & Ibrahim-Khan, 2012; Windschitl, 2009). The
common result of these studies is the relationship between the readiness of teachers
and their strength and weakness. Their personal views about themselves are important
at that part and if they think they are strength about that issue, they evaluate themselves

ready.

In the study of Inan and Lowther (2010), the elements having an effect on

laptop using of teacher at their lesson investigated. About the definition of readiness,
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they reach that conclusion, readiness can be considered as teacher’s own abilities and
competencies for laptop using in their lessons. From that definition, we can generalize

it to teacher’s own abilities and competencies of a related thing.
2.1.3 Readiness and Self-Efficacy

Self-efficacy concept is firstly described by Bandura (1997) as "beliefs in one's
capabilities to organize and execute the courses of action required to produce given
attainments" (p. 3). He also explains the beliefs about self-efficacy influence the
outcome, the behavior, the achievement (Bandura, 1997). According to self-efficacy
theory; if an individual has high self-efficacy belief, the possibility of success will be
high and if low, success possibility is low. This is because self-efficacy affects one’s
ability to be successful at something. It can be considered as initial push to accomplish

task successfully (Bandura, 1977).

When we consider these definitions, we can see self-efficacy is very close to
readiness’ ability aspect. Because, both emphasize that if a person has talent about
something, then he believes that s/he will be good at it. Moreover, similar to readiness,
we can accept self-efficacy as an indicator of opinion of teachers about themselves in
the way of readiness (Cakiroglu, Capa-Aydin & Hoy, 2012). When we think about it
within education context, teacher self-efficacy is foreground. If teachers’ self-efficacy
is low, then they have difficulty in understanding and teaching (Cakiroglu et al., 2012).
We can see the same situation at readiness, because if teachers think they are not ready,
then they cannot have a successful learning and teaching process.

Despite these similar definitions, we can say that readiness differs from self-
efficacy with willingness aspect. Because self-efficacy is focused only on ability,
capability; readiness has broader meaning when compared to it. In addition, the
readiness used in this study is clearly distinguishable from self-efficacy. Because it is
evidence-based definition, not perceived-based. The questions addressed to the
participants leave from the definition of self-efficacy, since they are related to what

they do and plan in the lessons, rather than the question of how ready they feel.
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2.2 NYCDOE STEM Education Framework

This framework is a tool that provides a structured approach to schools (high
schools) that aim to apply and develop STEM education. It is not an evaluator or a
judge, but it contains a checklist of systems, structures, and criteria in its content. This
framework is based on working with other qualitative tools and guidelines and aims to
create a STEM culture integrated with the current mission and vision of the school.
This is done by shifting the disciplinary paradigm from interdisciplinary or
multidisciplinary to transdisciplinary learning and instruction. These terms are

visualized in Figure 6.

Disciplinary Multidisciplinary
— —
Interdisciplinary Transdisciplinary

)

Figure 6 Disciplinary Visual From “NYCDOE STEM Education Framework”, by Carmen F., Phil W.,
Anna C., Linda C., 2015, http://schools.nyc.gov/NR/rdonlyres/DE2FC1DE-5FB8-474F-
BD27D75FF70EF610/0/STEMframework WEB1.pdf, copyright by New York City Department of
Education.

This framework that based on the responsibilities of the school has 4 main
domains. There are also some indicators with criteria that describing necessary
conditions for maximizing the potential of domains. These criteria were stated clearly
and explicitly. According to criteria, the readiness of each indicators will be evaluated

99 ¢ 2% €6

as “Early”, “Emerging”, “Integrated” and “Fully Integrated”.

Because this framework was prepared based the high school, it is transformed
according to university level adhering to domains and indicators. However, because
the transformation process is related to the method of study, the detailed information

about the criteria and ways of transformation is stated in methodology chapter. At that
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part, there are information related to just domains and indicators of framework, the

criteria of them and they are explained in detail by categorizing below.
2.2.1 Domain I: School Vision and Structures for Success

This domain is related to vision, culture, program, and resources of school
about STEM education. There are four different indicators based on these four subjects

and these indicators are explained below.
2.2.1.1 STEM Mission and Vision

This indicator main subject is the mission and vision of the school. To be fully
integrated at that indicator, STEM mission and vision of school should be established
and integrated into school long term aims. All stakeholders have common consensus
on that mission and vision. Moreover, the ultimate desire of the school should prepare
students who are ready for the 21% century and STEM. Finally, administrators and
teachers are aware of the importance of problem-based learning and collaborative

practices in terms of students.
2.2.1.2 STEM-centric Culture

The focus of this indicator is the integration rate of STEM to the school culture.
The positive environment for risk taking and innovation among all stakeholders and
emphasizing and encouraging students to failure and productive struggle in STEM
education is some criteria of fully integrated evaluation. Moreover, understanding the
importance of exploring the natural world and built by nearly all school staff, students,
parents are the other criteria. There should be regular monitoring mechanism about
STEM-centric culture quality at the school. In addition to that, most of the laboratories
and classrooms at the school should be arranged to flat tables that having access to
electricity and interdisciplinary and transdisciplinary works should be established at
the school.

2.2.1.3 STEM Program Evaluation

As the name implies, this indicator is related to how rate STEM education
implemented at the school curriculum and the relationship between it and STEM
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leadership team consisting of school administration, families, and all stakeholders. To
be successful at that part, the school should be in process of implementation of STEM
education to curriculum according to needs, progress and achievement of students and
feedback from teachers. Besides the dynamics of that implementation, STEM

leadership team should play a role at that process.
2.2.1.4 Budget/Management of Resources

It concerns the extent to which STEM education is taken into consideration in
the use of the budget and management of resources. That indicator is associated with
all the things related to funding such as discussions about sharing the cost with partners
or other schools, finding grants or donations and STEM leadership team discussions
related to finding long-term funding and resource needs of STEM program. Moreover,
using current resources by considering STEM education or program is another
important issue for that part.

2.2.2 Domain Il: STEM Curriculum, Instruction, and Assessment

The focus of this domain is capacity of staff, quality of instruction, assessment
types, school curriculum and the relationship between them and STEM education.
There are four indicators again and these are explained in detail below.

2.2.2.1 Academic Rigor and Instructional Quality

This indicator includes some criteria related to the quality of instruction and
academic rigor such as student-centered instruction, giving chance to students for
articulating content and purpose of their work, providing high-quality support for
underrepresented minorities, female students, struggling students and students with
disabilities. Furthermore, teaching practices at the school should be compatible with

the STEM mission and vision of the school at the first domain.
2.2.2.2 STEM-centric Curriculum

At that part, the rate of integration of STEM education into school curriculum
Is investigated. Instruction should be student-centered and STEM curricula can be

changed and shaped according to needs of students. There should be also separated
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time both during and after school for integrating or applicating two or more STEM
disciplines. There should be engineering design practices, technology integration and
project-based learning during instruction. Besides these, giving real world problems to
students and expect solutions from them by focusing STEM disciplines is the main
thing at that indicator.

2.2.2.3 Authentic Assessment

Regardless of the content of the courses and their relationship with STEM, that
indicator is concerned with their assessment types. To be successful at that part,
teachers should use authentic assessment methods like portfolios, projects, journals,
oral presentations etc. and make mostly performance-based assessment to their
students. Finally, using cycles of learning by stakeholders and teachers is crucial with

the aim of implementing, adjusting, reflecting, and sharing lessons learned.
2.2.2.4 Staff Capacity

Pedagogical and content knowledge of STEM and the capacity of teachers or
other staff about STEM education is the main concern of that indicator. To get a fully
integrated degree, there should be teachers having high STEM capacity at first. The
other criteria are STEM content and pedagogical knowledge of teachers and sharing
necessary information about STEM opportunities and programs among all

stakeholders of school.
2.2.3 Domain Ill: Strategic Partnership

This domain is about the connection of school with other stakeholders like
business partnership or communities. This connection is supplied by the way of
strategic partnership with the aim of enhancing learning experiences of students in

STEM education. It has just one indicator related to that and it is explained below.
2.2.3.1 STEM Partnerships

Main criteria for that indicator is establishing an effective and purposeful
partnership with informal learning institutions, community-based organizations, and

higher education schools with the aim of increasing learning experiences of students
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in STEM education. Moreover, the school should use and share information that taken
from these institutions, organizations, or schools with all stakeholders via newsletters,
websites, social media platforms or emails. Finally, there can be also other partnerships
with other schools and STEM-centric organizations.

2.2.4 Domain IV: STEM College and Career Readiness

The main aim of this domain is to prepare students to STEM career and help

them at that process by supplying necessary information and orientations.
2.2.4.1 STEM Pathway Preparation for Elementary School

This indicator focuses on a well-defined STEM education program that
enhances students’ early college awareness by preparing them for a required two or
four-year STEM degree or a STEM career. Also, learning experiences that happen

outside the school are also the important aspect of that part.

2.2.4.2 Access to STEM College and Career Opportunities for Middle and High
School Students

Although that one is similar with the previous indicator in some ways such as
preparing students to STEM career, the focus is to inform students and their families
about STEM career opportunities through school activities, seminars or guidance
counselor referrals. The responsibility belongs to school staff including administrators
and teachers at that part. Beside career opportunities, informing students and families

about the grants, scholarships and financial aids is another important issue.
2.2.4.3 Planning Student Outreach and Support for Pre-K-12 STEM Initiatives

Effective guidance about the applications and selection of colleges and schools
to high, middle, and elementary school students and their families is the main concern
at that indicator. Coordination of interacting STEM professional with students and
families is the responsibility of the school.
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CHAPTER 3

METHODOLOGY

In this chapter, the sections such as method of the study, the reason for selecting
the method, the sample of the study, the reasons for preferring this sample, the process
of converting the STEM Framework prepared for high school students to the university

level, the data collection process, the analysis of the data will be explained in detail.
3.1 Method of the Study

The purpose of this study is exploring the readiness level of a faculty of
education in Turkey for providing effective STEM education in terms of the STEM
Framework prepared by NYCDOE (2015) by considering the ideas of elements of this
faculty. Because although STEM education has been included in the MoNE report,
started to be added to the school curriculum, and the ministry is considering reforming
the education system, considering the STEM education; there is no study related to the

readiness of faculties of education in Turkey in the literature as mentioned before.

Case study is chosen for that aim in this study. It is simply a study type of one
or more cases within a defined system (Creswell, 2007). There are different opinions
related to what the case study is. While some researchers (Denzin & Lincoln, 2005;
Merriam, 1998; Yin, 2003) sees it as comprehensive research strategy, methodology
or strategy of inquiry; case study for Stake (2005) is just choosing of researchers what

they will be studied, not methodology.

Although there are several types of case study, there are two main
categorization criteria which are the size of the defined case or case analysis’s intent.
Based on these criteria, three types of case study can be stated. These are single
instrumental case study at which the focus of the researcher is on the concern or issue

and s/he chooses one defined case for interpreting this issue, multiple or collective case
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study whose focus is the same as instrumental one, but the researcher chooses more
than one case (Creswell, 2007). The final type is intrinsic case study in which the

researcher’s focus is the case due to including unique or unusual situation (Stake,

1995).

Because the concern of this study is the issue which is the readiness of the
education faculties and it includes one case, the specific method of the study is single
instrumental case study. The reasons to be selected just one case are explained in the

sample part.

The schematic outline of the methodology process that will be described in

detail in subsequent sections is shown in figure 7.
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Methodology Process
e ~
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Within-Site
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Coding

Research Memos
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Early as 1

Quantitative Coding Emerging as 2

Scoring Participants

Integrated as 3

Fully Integrated as 4
Structural Corroboration

Consensual Validation

Validity
Triangulation
Credibility and Authenticity
Piloting
Recording / Transcribing
Reliability

Coding Blindly

Intercoder Reliability

Figure 7 Schematic Outline of Methodology Process
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3.2 Sample

In that study, the case is a faculty of education and the issue is the STEM
readiness of them. In the case study, the most important criterion in case selection is
to be able to choose the most appropriate case for research purpose (Jensen, Rodgers),
2001. Also, the selected case should be important, interesting, and researchable
(Bennett, George, 1997). For these criteria, faculty of education is very suitable for
being case of the study for two reasons. First, the aim is to explore the readiness of the
faculty of education and due to that, case should be itself. Second, faculty of education

is also important, interesting, and researchable.

As mentioned before, there is just one faculty of education at that study.
Because data collection possibility and possible time that will be consumed during
collection and analysis process have influence on that decision of selecting one case
for study, it can be considered as convenience sampling (Creswell, 2007; Miles &
Huberman, 1994, Yin, 2003). According to Patton (2002), it is the practice of “doing
what’s fast and convenient” (p. 228). This sampling method also belongs to purposive
sampling technique.

Also, there are other factors besides those and before explaining, it is necessary
to think about the history of STEM education in Turkey. Because this term is still can
be considered as new even in US even though it is emerged from that country. So, this
situation is far beyond the US in Turkey as expected. STEM education can be
considered as brand-new in Turkey. This situation is supported by findings which are
found in unpublished master thesis of Satgeldi (2017), she obtained that major part of
teachers are not aware of STEM education despite some of them having some
knowledge related to it. In addition to that, most teachers who just use some
applications on the smart board think implementing STEM education into their

lessons.

So, if we consider these knowledge and findings that STEM education concept
in Turkey is not defined and understood clearly, selecting to one of the best faculties
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in country will be logical. The faculty of education conducting study is one of the most
successful ones in Turkey. According to OSYM (2017) placement statistics that base
scores of nearly all departments of that faculty of education is at the top two of the list.
It belongs to a state university in Ankara. This study can be expanded in the future

according to results | obtained.

After deciding case, another important issue is obtaining sample size for the
case study. Because after the researcher obtain the focus of the study, then s/he should
decide the sample is whether single or multiple. At that point, intensity sampling
method, which is one of the purposive sampling techniques, was decided to be used.
Exploratory work and prior information is needed for using intensity sampling method
(Patton, 2001) and I have both knowledge about the case before the study. Based on
these information, | decided to interview the heads of departments, or the richest
faculty member as a data source for that department, instead of the whole of the faculty
members in the faculty. The same was valid for students, and one undergraduate and
one graduate student who could provide rich data about the subject were involved in

the study.

Although there is not a clear statement related to sample size at qualitative
research at literature, there is a propose that sampling continued until the sense of
saturation o researcher (Guest, Bunse, Johnson, 2006; Mason, 2010; Morse, 1995). In
order to achieve saturation, the researcher needs to increase his familiarity with the
answers given in the interviews. According to Bertaux (1981), the researcher learns a
lot in the first few interviews and is really surprised but as the number of interviews
increases, the researcher begins to recognize the patterns in the answers of the
interviewees and begins to feel the answers in advance. This means that the researcher

IS now at the saturation level and there is usually no need for more interviews.

In this study, the sampling size was determined according to the saturation of
researcher at the saturation. Besides this, the scope of the study was also taken into
consideration and 9 participants participated in the study with the decision taken
together in consideration of these two contexts. Participants of the study are 7 faculty

members and 2 students from a faculty of education.
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Faculty members were selected homogeneously based on one member from
nearly each department of faculty. In this context, faculty members consist of dean of
the faculty (and instructor at science education), one faculty member from science
education department, one from mathematics education department, one from
chemistry education department, chairs of computer education and instructional
technology and educational sciences departments and vice chair (and instructor at
physics education) of secondary education department. In addition to these, there are
two students, one of who have an undergraduate degree and the other has a graduate
degree. Both students are at their last semester.

There is no faculty member from early childhood education and foreign
language education department. | choose not to early childhood education because |
keep the boundaries of this study limited from elementary school to high school.
Moreover, | also exclude foreign language education from this study because it is
necessary to look at the readiness of STEM education in the main courses before

foreign language courses in my idea.

For the permission of semi conducted interviews and, ethics approval was

taken from the Graduate School of Natural and Applied Sciences (see Appendix A).
3.3 Data Collection

Semi structured interviews were selected to get best and most efficient data
from the sample. Because, in the case of an interview with the right questions, the
necessary data will be obtained about the domains in the STEM Framework from the
participants, as well as their ideas about the STEM education which is not included in
the framework or in the questions of the interview. Although the aim of this study is
to measure the STEM readiness of the faculty of education, it is equally important to
be able to obtain data on the ideas of participants about the STEM education and its

implementation to Turkish educational system.

After data collection method were obtained, interview questions were started
to prepare based on the STEM Framework. This process explained at 3.3.1 part below.

At that step, | reach all participants and set a date with them for face-to-face interview.
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I mentioned about the content of my study and questions but give no spoiler about
them. At the beginning of the interview, | mentioned about the STEM education,
STEM readiness and the STEM Framework | used shortly to the participants and got
their permissions to record the interview as audio file to my cell phone.

According to Kvale (2006), the relationship between interviewer and
interviewee is very important for a quality of interview. Because of that, | tried to keep
caring, nonjudgmental, warm and make eye contact with interviewee. Nunkoosing
(2005) points out that participants should reflect their opinions freely in the answers
given to the questions in the interviews. | underline that these questions have not true
or false answers and should only state their opinions and the situation about their
department or faculty to all participants at necessary questions during interview for

that aim.

Weis & Fine (2000) emphasize the importance of additional questions at the
interview for obtaining the correct data. | asked some extra questions at the interview
if it is necessary for getting the desired data. Also, after asking all the questions |
prepared, | asked if there was anything to add to the participant in each interview.
Lipson (1994) stated that privacy is an important criterion for the participants to be
able to respond sincerely to questions. | also assured that this record could only be
accessed by me and a few researchers for the aim of analysis before each interview to
ensure this privacy. Interviews took an average of 30-40 minutes, with interviews that

ended in 25 minutes or exceeded 1 hour.
3.4 Preparing Interview Questions and Transformation of STEM Framework

| prepare my interview questions based on the STEM Framework. Because that
framework was prepared based on the high school level, | had to transform it into
university level and | started with that process. As explained in detail at literature
review chapter, there are four domains and their various indicators and detailed
description of these domains and indicators will not be made again at that section. Only
the process of converting these parts into university education and preparing the

appropriate questions will be mentioned.
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Before | started to prepare questions, | have read the framework a few times
carefully, considering the domains, indicators, and evidences below them, to
understand in depth. At that reading process, | took notes on what different domains
might correspond to at university level. Then, | gathered these notes and prepare a draft
related to it. After that step, | started to study with 2 experts. I completed the
transformation of the framework at the end of one month's worth of work by making
the necessary corrections every time considering the feedbacks I took at the interviews
I made with these experts about the drafts that | prepared. At the end of the
transformation process, the domains and indicators described before according to

framework definitions have been converted to the new situations.

Domain | that is the school vision and structure for success is revised
considering university and faculty dynamics and some changes were made at their
indicators. At first indicator, STEM mission and vision, questions prepared for the aim
to learn the ideas about STEM education, problem-based learning/collaborative
practices and whether the department or faculty has STEM mission and vision. At the
STEM-centric culture indicator, there were four different parameters questioned.
These are the point of views of the instructors towards STEM education, the
interdisciplinary or transdisciplinary treatment of the courses, project-based learning,
engineering application and technology integration at the courses and design of the
classrooms and laboratories in terms of STEM education. While at the third indicator,
my only focus is on the STEM education during course program preparation. During
the interviews | investigated for the basis of STEM education in the process of
preparing the department or faculty course program and, if not taken, questioned
whether there was a plan in this direction. At the budget/management of resources part,
parameters related to budget usage on STEM education was investigated. Both the
existence of a potential budget for STEM education and the attitude of department or
faculty when there was a desire about the necessary tools related to STEM education

were emphasized.

Domain Il has 4 indicators again and all of them revised based on the aim of
the study. At first indicator some criteria that is not compatible with faculty of

education is omitted and focused on student-centered education and parallelism of
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instruction with STEM mission and vision at the first indicator of domain I. There are
three criteria at second domain and first one is giving students real world problems and
expecting them solution to these by using their knowledge about different disciplines.
This is the important aspect at STEM education. Beside these, the other focus of
questions are existence of STEM course and seminars, conferences, events about
STEM education at department or faculty. Then, only issue that | focus at the third
indicator was at what rate the authentic assessment methods were used in the lessons
at the department or faculty. Fourth indicator was related to staff capacity and consist
of all elements of school at the framework, but | investigated the rate of faculty
members who can contribute students about STEM education and work with them at

their thesis or dissertation.

There is just one indicator at domain 111 and its focus is the strategic partnership
with some organization, institutes etc. related to STEM education and | have not
changed much its focus. | tried to obtain the existence of any organization, ministry,
workplace, community, university, organization and the number of project and activity
done or will do with them. At the last domain, there were three indicators but none of
them is directly related to university. When | get similar opinions at the interviews
with experts, | decided to make a single indicator by blending the places where the
three indicators would be converted into university level. So, at the new indicator at
the name of STEM career readiness | focused on three parameters. First one is the
number of seminars, presentations, and activities for the aim of mentioning career
opportunities at STEM fields to students. Then, | questioned the number of project that
is currently conducted or scheduled to be carried out related to STEM education at the
department or faculty for the aim of attracting students about master or doctoral
program. Finally, I focus on a master or doctoral program, a minor program or an

elective course package that is available or planned for STEM education.

| have a draft of an interview questions with the end of the transformation
process of framework based on the university and education faculty dynamics.
Afterwards | made necessary corrections on the draft in line with the feedbacks |
received in interviews with experts and then | made a pilot interview after | was sure

that I was finalizing the questions. | made some revisions on my questions based on
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the feedback I got from the pilot interview. | did not need any elimination or addition
to questions since the interview duration was nearly the same as | expected. However,
I did not get the answers that | expected on some questions. So, | had some additions
and revisions on them. Based on the answers | received, | thought it would be useful
to create some additional sub questions that could be asked. At the end of these
processes, the questions turn into final version with all the revisions and the approval

of experts.

Although many of the questions were similar, there were 4 different types of
interview questions because there were different types of interviewee at my sample
(see Appendix B). Participants were divided into four categories: professors / assistant
professors, faculty dean, head of Center for Science, Technology, Engineering, and
Mathematic Education [BILTEMM] and students. While the questions were prepared
based on their departments at professors / assistant professors, focus of the questions
were on the faculty at the interview with dean. | also decide to prepare some unique
questions for head of BILTEMM because nearly all participants gave me BILTEMM
as answer at the domain Ill, strategic partnership part at their interview. It is also an
important organization for faculty and | want to ask specific questions related to that
center to head of it. | also eliminate some parts like budget/management of resources

for students at the interview because that sections are not relevant to students.
3.5 Data Analysis

After | prepared interview questions and finish the data collection process, |
started to analysis of these data. The audio recording of my interviews is the main data
resources of mine. First, | transcribe all the interviews to the Word document right
after the interview is done. | store this file without the name of participants for their
confidentiality and make more than two copies of them for backing up as Davidson
(1996) suggested. Moreover, Plummer (1983) stated that more than one data sources
such as notes, or records is better for quality of study. For that aim | also use research
memos at my study. These are the ideas of mine about the interview and participant
right after the interview. Although according to Cresswell & Plano Clark (2007), this

technique is very useful for grounded theory method, the memos that | kept made a lot
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of sense to me when | started to analyze the data. Because while | keep going to write
these memos, they were turning to unofficial and uncategorized themes or meaning

units in a time.

After | got my all data, | pass the analysis process. At that process, the ideas
about methodology are very similar to each other in literature. Wolcott (1994) propose
a method starting with highlight certain information in description and going on with
identifying patterned regulations and contextualizing in framework from literature,
finishing with displaying finding with visuals like tables, charts. When looking at the
study of Baskarada (2014), it includes a collection of general information related to
how conduct a case study and at the analysis part although he mentioned about
different analysis methods like word count analysis, classical content analysis etc., the
main steps to follow when analyzing is the same. Moreover, the similar pattern can be
seen at the other studies (Beekhuyzen, Nielsen & von Hellens, 2010; Leech,
Onwuegbuzie, 2011) and this pattern can be sorted as coding data into meaning units,
then categorize these meaning units and finally creating themes based on the
similarities or connection between these categories. Although there are some
differences at the coding part, the process is identical.

Then, | passed to coding part and before starting, | read all transcripts and
research memos in their entirety several times as Agar (1980) suggested, for the aim
of immersing details, getting a sense of interview as whole before starting to break it
into parts. Constant comparative method (CCM), that is coming out with the aim of
creating of grounded in the data theories (Boeije, 2002; Glaser, Strauss, 1967) and
working inductively to “discover the latent pattern in the multiple participant's words”

(Glaser, 2002, p. 2), is one of the terms | use in this phase.

| separated the coding part into two parts which are classical or qualitative and
quantitative one. There are basically three types of coding which are descriptive, topic
and analytical coding for qualitative part. While descriptive one is pertaining with
broad topics which the study conductor wishes to develop prior before his/her
observations and interviews (Morse & Richards, 2002), topic coding is relating with

issues that only coming out during analysis (Beekhuyzen et al., 2010). In analytical
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coding, the encoded data is presented in an abstract frame in categories that are more
abstract than the transcripts (Baskarada, 2014).

Besides these, there are other qualitative data analysis techniques suggested by
Leech & Onwuegbuzie (2011). Some of them are key word in context analysis that is
identifying usage of word in context with other words and word count analysis that
focuses on the importance of the words using more frequently. After examining all
these analysis method, I decided to use analytical coding method at the first step of my
coding part. It is very suitable for my study because STEM is not still clear in Turkey,
there is high possibility to get more abstract categories and themes related to our

framework.

At the second and quantitative part of my coding, | prefer to use content
analysis method. Because content analysis method was seen as the quantification of
qualitative data by many researchers (Kalpan, 1943; Berelson, 1954). According to
Kutalunga, Haigh, Amaratunga & Haigh (2007), it can be used for the aim of
guantifying themes or concepts, words, and characters from the text. Moreover,
organization and breakdown of large amounts of data into codes or categories such as
phrases, themes, words, sentences, or concepts is possible with content analysis
(Junginger, 1996; General Accounting Office, 1996). Besides these, Zhang and Kuo
(2001) also proposed that categories’ properties like occurrence or frequencies can be

identified systematically with content analysis.

There are four main types of content analysis which are word count, conceptual
content, referential and prepositional analysis (Krippendorf, 2004). Conceptual
content analysis, also known as the thematic analysis, is suitable for the analysis of
this study. Because in this type of analysis, the data is analyzed to check the existence
of the concept or theme (Colorado State University, 2006; Krippendorf, 2004). In this
part of the analysis my aim is to check whether there are identifiers that | am looking

for in the answers given at the interviews.

These identifiers were related to indicators of framework and prepared based
on this framework and the answers of participants for each four category that are early,

emerging, integrated and fully integrated. Then, | score each indicator of each
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participants as 1 for early, 2 for emerging, 3 for integrated and 4 for fully integrated.
The coding method used in this part of the work in this way is the deductive coding
method defined by Stemler (2001), Mayring (2000) and Bernard (2000) as the coding
type based on the pre-generated categories and codes based on the theory. This is
consistent with the categorization of the dominant concept/themes in the data into
codes that Franzosi (2004) proposed and the idea of collecting similar concepts under

same category that Swan (1997) proposed at their studies.
3.6 Validity and Reliability

There are some techniques used for ensuring the validation and reliability of

the study. These techniques and strategies is explained at below parts.
3.6.1 Validity Strategies

There are many terms that can used at literature instead of validity and some
of them are internal validity, external validity, reliability, objectivity (LeComptre &
Goetz, 1982), credibility, transferability, dependability, confirmability (Lincoln &
Guba,1985), structural corroboration, consensual validation, referential adequacy,
ironic validity (Eisner, 1991), paralogic validity, rhizomatic validity, voluptuous
validity and situated/embedded (Lather, 1993).

First, | used two strategies of Eisner (1991) proposed about validity and these
are structural corroboration and consensual validation. While structural corroboration
is relating multiple types of data for the aim of contradict or support interpretation,
consensual validation is related with the opinions of others, consensus among ideas.
For structural corroboration, before making sure the meaning units by supporting it
with other evidences like research memos of participants, their attitude about that issue
etc., | did not code it. Also, about consensual validation, after my coding parts is done

I compared it to others’ and discuss them about these comparisons.

Then | used triangulation method that is suggested by many researchers
(Leather, 1991; Perakyla, 1997) and intended with more than one data sources and
made interview with students besides instructors for obtaining triangulation of this

study. Because although instructors give their own answer, | asked similar questions
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to students and compared them for getting valid result. Moreover, Angen (2000)
suggested that substantive validation that means understandings derived from other
sources and one’s own understandings of the topic and the process of documentation
of that. For supplying that validity types, I tried to make self-reflection during the data
collection and analysis process. According to that reflection, I tried to keep stable my

attitude toward the situation.

Furthermore, credibility and authenticity suggested by Whittemore, Chase &
Mandle (2001), which means reflecting of accurate interpretation of meaning of
participants by results and existence of different voice. In the study | give place to
different voices at the analysis part by taking ideas of both other researchers and some
experts. Also, | tried to make interpretation of participants’ meaning at the study by
making transcripts at the same day with interview for not to miss an important issue,
keeping research memos and taking ideas of other researchers during this process.
Beside these strategies, | also tried to be careful during the interviews. I tried to provide
the suitable environment for the participants to freely express their ideas, instead of
specifying my own ideas and influencing them, | tried to keep listening and | always
ask them for extra questions or something they want to add so that they can identify

things they might have forgotten or missed.
3.6.2 Reliability Strategies

Reliability can be obtained in the qualitative studies with several ways
(Silverman, 2005). First step for reliability is conducting pilot studies for testing the
way of questioning and its structure (Eisenhardt, 1989). Then, recording data
mechanically at good quality by using tape recorder or other tools and transcribing of
it is another reliability strategies (Nair & Riege, 1995). Moreover, | try to make the
coding part blindly that means doing it without any expectations (Cresswell, 2007).
Finally, the most important reliability strategy is intercoder reliability based on the
analyzing of data by multiple researchers. Two researchers coded the data with me
simultaneously and after the coding part we carried out the discussions about the
analyzing part. After all the discussions and agreement on the same subject, the coding

part is done.
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CHAPTER 4

RESULTS AND DISCUSSION

In this chapter the results obtained at the coding part is presented. As |
mentioned above, there is two coding parts at the study and due to that, the results are
presented at two sections. The aim of the first coding part was investigating the
readiness level of faculty of education based on STEM Framework for each domain
and their indicators and conceptual content analysis method was used for that.

Besides these scores, the themes that emerged from the answers given in the
interviews obtained with the analytical coding method are the other section of my
results. All these results are presented in the following sections together with images
such as tables, lists or figures. Discussions of results are also included in this chapter.

4.1 STEM Readiness Level

Conceptual content analysis method is used as deductively in this section. In
this context, sample identifiers of indicators of STEM Framework were obtained at
first. While the sample identifiers were determined, both the Framework and the
participants' responses to the interviews were considered. Transformed version of
Framework -transformation process was mentioned at previous chapter- was used, not

the original version prepared for high school students.
4.1.1 Sample Identifiers of Each Domain

All the identifiers were obtained according to both the content of domain or
indicator and the answers of participants. These are prepared for the 4 readiness levels
which are early, emerging, integrated and fully integrated. All the related citations and
sample identifiers are listed below separated by indicators under different titles.
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4.1.1.1 ldentifiers of Domain |

First indicator is STEM mission and vision. At the interviews, participants gave

various answers to my questions and some of them are;

“STEM is not included in the mission and vision of the department/faculty.”

“There is no STEM expression in the mission and vision of the

department/faculty, but there are values that are parallel to STEM education.’

)

“While some department/faculty members care about STEM education and

problem-based learning, while others are not in this opinion.”

Based on the answers of the participant, two identifiers were obtained for each

readiness level and coding done according to them as you can see at Table 2.

Table 2 Identifiers of STEM Mission and Vision Domain (1.1)

Readiness | Identifiers
- Faculty/department does not have STEM mission and vision and is
not prepared to educate students according to 215 Century skills.

Early - None of the faculty/department members is aware of the importance
of STEM education and have problem-based learning / collaborative
practice.

- Faculty/department has part of STEM mission and vision and is
partially ready to prepare to educate students according to 21% Century
) skills.

Emerging . )
- Some of the faculty/department members is aware of the importance
of STEM education and have problem-based learning / collaborative
practice.
- Faculty/department has almost STEM mission and vision and is
almost ready prepared to educate students according to 21t Century
skills.

Integrated . .
- Many of the faculty/department members is aware of the importance
of STEM education and have problem-based learning / collaborative
practice.
- Faculty/department clearly has STEM mission and vision and is fully

Eull ready to educate students according to 21t Century skills.

ully .
Integrated | - All the faculty/department members are aware of the importance of
STEM education and have problem-based learning / collaborative
practice.
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Then, at the second indicator, STEM-centric culture, there are many various
citations from participants’ interviews are. Some important answers among them

represented below;
“The vast majority of faculty members are positively approaching to STEM.”

“Most of our courses are interdisciplinary. But | cannot say the same about

’

the transdisciplinarity of the courses.’
“There is no interdisciplinary or transdisciplinary at our department courses.”

“Technological tools used in our lessons but I cannot say these are technology

integration.”

“Engineering applications are not included in our courses.”

“Technology integration is included at some of the courses in the department.”

“Engineering applications used in our courses but the ratio of them is not high

compared to all courses.

’

“Our current class or laboratories are eligible for STEM education.’

“Our current class or laboratories are not eligible for effective STEM

’

education.’
“A new STEM laboratory should be designed, we have not now.”

Based on the answers of the participant, three identifiers were obtained for each

readiness level and coding done according to them as you can see at Table 3.
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Table 3 Identifiers of STEM-centric Culture (1.2)

Readiness

Identifiers

Early

- The atmosphere of the faculty / department is not suitable for STEM
education and the point of view of the teaching staff towards STEM
education is not positive.

- None of the faculty/department courses are interdisciplinary or
transdisciplinary.

- There is project-based education / engineering applications /
technology integration in none of the faculty / department courses.

- None of the classrooms / laboratories in the faculty / department
have been designed in accordance with STEM education.

Emerging

- The atmosphere of the faculty / department is partially suitable for
STEM education and the point of view of the teaching staff towards
STEM education is not positive.

- Some of the faculty/department courses are interdisciplinary or
transdisciplinary.

- There is project-based education / engineering applications /
technology integration in some of the faculty / department courses.

- Some of the classrooms / laboratories in the faculty / department
have been designed in accordance with STEM education.

Integrated

- The atmosphere of the faculty / department is almost suitable for
STEM education and the point of view of the teaching staff towards
STEM education is not positive.

- Many of the faculty/department courses are interdisciplinary or
transdisciplinary.

- There is project-based education / engineering applications /
technology integration in many of the faculty / department courses.

- Many of the classrooms / laboratories in the faculty / department
have been designed in accordance with STEM education.

Fully
Integrated

- The atmosphere of the faculty / department is fully suitable for
STEM education and the point of view of the teaching staff towards
STEM education is not positive.

- All the faculty/department courses are interdisciplinary or
transdisciplinary.

- There is project-based education / engineering applications /
technology integration in all the faculty / department courses.

- All the classrooms / laboratories in the faculty / department have
been designed in accordance with STEM education.
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At the STEM program evaluation indicator, some answers of the participants

are,

“Current program was not prepared based on STEM education, but we have

preparations related to these issue at the new one”

“Our program, which will be implemented as of September 2018, was designed

entirely based on STEM education.”

“As STEM is a new concept, we have not taken it into account when preparing

our program, but maybe there are new regulations about it.”

Based on the answers of the participant, one identifier was obtained for each

readiness level and coding done according to them as you can see at Table 4.

Table 4 Identifiers of STEM Program Evaluation (1.3)

Readiness | Identifiers
Earl - The faculty/department program is not prepared or planned to be
Y| based on STEM education.
Emeraing | - The faculty/department program has been partially prepared or
ging planned to be partially based on STEM education.
Intearated | - The faculty/department program has been partially prepared or
g planned to be almost based on STEM education.
Fully - The faculty/department program has been partially prepared or
Integrated | planned to be fully based on STEM education.

At the final indicator of domain I, budget/management of resources, some of

the citations of participants from their interviews are;

“Our budget is spent in the direction of those momentary needs, we do not have

a budget for a specific category.”

“We do not have a budget on STEM education, but if this is needed, the current

budget can be used in this direction.”

“A request for materials to be taken in relation to STEM education is

welcomed.”
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Based on the answers of the participant, two identifiers were obtained for each

readiness level and coding done according to them as you can see at Table 5.

Table 5 Identifiers of Budget/Management of Resources (1.4)

Readiness | Identifiers
- No part of the faculty/department budget has been allocated for STEM
education.

Earl
Yol Requests for equipment, technology, or necessary tools on STEM

education on STEM education is considered negative.

- Small part of the faculty/department budget is allocated for STEM
education.

Emergin
Ing Requests for equipment, technology, or necessary tools on STEM

education may be considered positively.

- Average part of the faculty/department budget is allocated for STEM
education.

Integrated )
- Requests for equipment, technology or necessary tools on STEM

education are highly likely to be considered positive.

- High proportion of the faculty/department budget is allocated for
Fully | STEM education.

Integrated | - Requests for equipment, technology or necessary tools on STEM
education are strictly considered positive.

4.1.1.2 ldentifiers of Domain |1

At the domain 11, there are again four indicators and at the first one, academic

rigor and instructional quality, the citations were very similar to each other.

“Education is student centered at our courses except for some theoretical

ones.”

“Though more classical methods are preferred for small classes, as student is

getting closer to graduation, the student-centered education become more preferred.”

’

“Our education matches with the STEM mission and vision of us.’

Based on the answers of the participant, two identifiers were obtained for each

readiness level and coding done according to them as you can see at Table 6.
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Table 6 Identifiers of Academic Rigor and Intructional Quality (2.1)

Readiness | ldentifiers
- No part of the faculty/department education is given as student-
centered.

Earl
Y - None of the faculty/department courses overlap with the STEM

mission and vision in 1.1.

- Part of the faculty/department education is given as student-centered.

Emerging | - Some of the faculty/department courses overlap with the STEM
mission and vision in 1.1.

- Almost all the faculty/department education is given as student-
centered.

Integrated .
- Many of the faculty/department courses overlap with the STEM

mission and vision in 1.1.

- All faculty/department education is given as student-centered.

Full
Integra){[ed - All faculty/department courses overlap with the STEM mission and

visionin 1.1.

At STEM-centric culture indicator, there were various answers to questions at

the interview and some of them are;

“In almost all our courses, we give projects to students over real life examples

like these and expected products from them.”

“There are a few lessons on STEM education, and a few are planned to be

opened.”

“There has been no activity on STEM education until now, usually short

’

seminars within the course.’

“There is no practice in the way of giving students real world problems and

expecting solutions from them. It is not suitable for the courses at our faculty.”

“There are activities on STEM education and attendance to these events is also

)

intense.’

Based on the answers of the participant, three identifiers were obtained for each

readiness level and coding done according to them as you can see at Table 7.
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Table 7 Identifiers of STEM-centric Culture (2.2)

Readiness

Identifiers

Early

- There is no course, in which real world problem is given to students
and asked from them to produce solution to it according the synthesis
of STEM, at the faculty/department.

- There is no course on STEM education in the faculty/department.

- No seminar, conference, or activity were organized about STEM and
STEM education by faculty/department.

Emerging

- There are a few courses, in which real world problem is given to
students and asked from them to produce solution to it according the
synthesis of STEM, at the faculty/department.

- There are a few courses on STEM education in the faculty/department.

- A few seminars, conferences, or activities were organized about
STEM and STEM education by faculty/department.

Integrated

- There are average number of courses, in which real world problem is
given to students and asked from them to produce solution to it
according the synthesis of STEM, at the faculty/department.

- There are average number of courses on STEM education in the
faculty/department.

- Average number of seminars, conferences, or activities were
organized about STEM and STEM education by faculty/department.

Fully
Integrated

- There are many courses, in which real world problem is given to
students and asked from them to produce solution to it according the
synthesis of STEM, at the faculty/department.

- There are many courses on STEM education in the faculty/department.

- Many seminars, conferences, or activities were organized about
STEM and STEM education by faculty/department.

At the third indictor, authentic assessment, there were similar answers to each

other and some of them are;

“We use authentic assessment methods at almost all of our courses.”

“We use all assessment methods including authentic, classical ones etc. by

combining them according to content of the course.”

Based on the answers of the participant, one identifier was obtained for each

readiness level and coding done according to them as you can see at Table 8.
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Table 8 Identifiers of Authentic Assessment (2.3)

Readiness | Identifiers
Earl - Authentic assessment methods are not preferred in any of the faculty/
y department courses.
. - Authentic assessment methods are preferred in some of the faculty/
Emerging
department courses.
- Authentic assessment methods are preferred in almost all faculty/
Integrated
department courses.
Fully | - Authentic assessment methods are preferred in_all faculty/ department
Integrated | courses.

Last indicator of second domain is staff capacity and some of the citations of

the participants related to that are;

“All of our faculty members can work on STEM education.”

“I can say that a few of our 10 faculty members in our faculty are competent

in this matter.”

Based on the answers of the participant, one identifier was obtained for each

readiness level and coding done according to them as you can see at Table 9.

Table 9 Identifiers of Staff Capacity (2.4)

Readiness | Identifiers
Earl - There are no faculty members in the faculty/department that students
Y| can work on STEM education.
Emerding | There is a low number of faculty members in the faculty/department
919 | that students can work on STEM education.
Intearated | - There is an average number of faculty members in the faculty/
g department that students can work on STEM education.
Fully - There is a high number of faculty members in the faculty/ department
Integrated | that students can work on STEM education.

4.1.1.3 ldentifiers of Domain 111

At the only indicator of third domain, STEM partnership, there are various

answers of participants and some of them are;
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’

“We do not have any strategic partnership on STEM education.’
“I can illustrate BILTEMM in this regard.”

“We are in partnership with some high school which is related to this

internship, but not with STEM.”

Based on the answers of the participant, two identifiers were obtained for

readiness levels and coding done according to them as you can see at Table 10.

Table 10 Identifiers of STEM Partnership (3.1)

Readiness | Identifiers

- There is no institution, ministry, organization, or community etc., for
Early | which a strategic partnership is carried out/planned for the development
of STEM education.

- There are a few institutions, ministries, organizations, or communities
etc., for which a strategic partnership is carried out/planned for the
Emerging | development of STEM education.

- There is little coordination with these organizations and there is a low
number of projects, activities, partnerships carried out together.

- There are average number of institutions, ministries, organizations, or
communities etc., for which a strategic partnership is carried
Integrated | Out/planned for the development of STEM education.

- There is partially coordination with these organizations and there is a
average number of projects, activities, partnerships carried out together.

- There are many number of institutions, ministries, organizations, or
communities etc., for which a strategic partnership is carried

Fully | out/planned for the development of STEM education.
Integrated

- There is fully coordination with these organizations and there is a high
number of projects, activities, partnerships carried out together.

4.1.1.4 ldentifiers of Domain IV

Three indicators were combined as mentioned at previous chapter and the new
and only indicator become STEM career readiness. Some citations of participants

related to that domain are;

“There is no need for master and doctoral programs for STEM education, but

a minor program can be considered.”
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“It cannot be said that there are many activities related to STEM.”

“We have projects that are related to STEM, and most of our projects are

’

planned to be done.’
“We have an elective course package relevant to STEM education.”

Based on the answers of the participant, three identifiers were obtained for each

readiness level and coding done according to them as you can see at Table 11.

Table 11 Identifiers of STEM Career Readiness (4.1)

Readiness | Identifiers
- There is no seminar, presentation, or activity to discuss the career
opportunities of the STEM in the faculty/department students.

- There is no_ project in the STEM education to attract
faculty/department students to graduate education.

Early

- The faculty/department is planning an elective course package related
to STEM education.

- There are low numbers of seminars, presentations, or activities to
discuss the career opportunities of the STEM in the faculty/department
students.

Emerging | - There are low number of projects in the STEM education to attract
faculty/department students to graduate education.

- The faculty/department is planning a minor program related to STEM
education.

- There are average numbers of seminars, presentations, or activities to
discuss the career opportunities of the STEM in the faculty/department
students.

Integrated | - There are average number of projects in the STEM education to attract
faculty/department students to graduate education.

- The faculty/department is planning a master program related to STEM
education.

- There are high numbers of seminars, presentations, or activities to
discuss the career opportunities of the STEM in the faculty/department
students.

Fully

- There are high number of projects in the STEM education to attract
Integrated

faculty/department students to graduate education.

- The faculty/department is planning a doctoral program related to
STEM education.
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4.1.2 Scores of Each Domain

After all these steps were done, scoring process of coding started. At these
parts, scoring was done 1 for early readiness level, 2 for emerging readiness level, 3
for integrated readiness level, and 4 for fully integrated readiness level. Results were
kept at a list that separated categories for each indicator. There are half numbers at the
list that means answer of the participants scored differently for different identifiers at

the indicator having more than one identifiers.
4.1.2.1 Scores of Domain |

The score list of the domain | is included at Table 12.

Table 12 Scores of Domain |

1.1STEM | 1.2STEM | 1.3 STEM 1.4 Budget
Departments Mission centric Program | Management | Average
and Vision Culture Evaluation | of Resources
Faculty 3 25 3 25 28
Deanery
Science
Education 2 2 2 2.5 2.1
Mathematics
Education 2 15 2 2.5 2
Ed_ucatlonal 9 1 1 25 16
Sciences
Physics
Education 2 2 1 2,5 1.9
Chemistry
Education 1 2 1 2.5 1.6
CEIT 3 3 4 1 2,8
Instructors 21 5 5 23 21
Average
B.S. Student 1 1 15 - -
M.Sc. Student 1 2 2 - -
Students 1 15 18 i 14
Average
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According to results, we can say that the education faculty is emerging at the
STEM readiness level. Many interpretations can be made depending on the results.
While faculty manager sees his/her faculty can be considered as ready at nearly
integrated level with 2,8 averages about vision and structures for success. In his/her
idea, faculty is nearly ready for STEM education and there are studies conducting or
planning to conduct related to that. CEIT and science education departments can be
considered the readiest ones at the faculty with the averages of 2,8 and 2,5. However,
we cannot say the same thing for chemistry education and educational sciences
department. Because they both have 1,6 averages of the indicators of domain I.

Regarding the indicators one by one, we can say that most departments
evaluate themselves as emerging in this regard on the first indicator STEM mission
and vision. While CEIT department and the deanery of the faculty assess themselves
at the higher level, the integrated level, the chemistry education department sees
themselves at the lowest level, early. By looking at the general average of the STEM
Mission and Vision indicator, it can be said that the faculty is relatively ready for this.
In addition, most interviewees reported that the work being done on this topic was and
will be at a better level. If we come out of the results and said, we can predict that
faculty will be ready about these issues in the future. But it is also clear that the
chemistry education department should take urgent steps in this regard. Even though
the department and the deanship are sufficient in this respect, it is not the same thing
for the students to say about the reflections of this situation to them. The two students
I interviewed assessed their faculties at an early level, which seemed insufficient in

this regard.

In the second indicator evaluating whether the departments and faculties had a
STEM-based culture, the faculty average 2 was again emerging. In this regard, the
CEIT department and the deanery of the faculty became the foreground again with the
averages of 3 and 2,5. Although most departments have achieved a certain average in
this regard, and some have managed to outdo it, the mathematics education, and
educational sciences themselves have not considered it in a sufficient level. Based on

what is described in the interview, it can be assumed that mathematics education can
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be said to be in this endeavor and be in better shape. But I cannot say the same for

educational sciences.

If I mention the general impression of what is said in the interviews, | can say
that most of the faculty members in the faculty are positive about the STEM education.
Most of the courses are interdisciplinary, especially in some departments, but only a
few departments do not focus on them. But | also need to mention that departments
are not very active about transdisciplinary. Although most of the courses includes
technology integration, almost no engineering applications are involved. It can be said
that project-based education is also in the minority. There is no class or laboratory built
on STEM education in any of the departments, but some departments think that the
existing laboratories are sufficient for that usage. The issue that the departments share
is the necessity of establishing a new STEM laboratory, but there is no clear thing in

the meantime.

In addition, the student interviews have a score average of 1.5, which is lower
than the scores of the instructors but there is not much difference between them. The
difference is understandable if we evaluate this issue by considering some things that
are currently in the planning stage but not reflected in the students. Although the level
of readiness of the faculty is 2 for the second indicator, this score will increase as the
engineering applications start to take place and the rate of project-based learning with
the planned courses to be opened in the interviews. In addition to these, if sufficient
budget and space is available, the faculty will be enriched in this sense with a planned
STEM laboratory.

In the STEM Program Evaluation indicator, the faculty average was again 2.
But this is not a very homogeneous distribution. That is, the three departments,
educational science, physics education and chemistry education, evaluate themselves
in the most insufficient level. This shows that while the programs of the departments
are being prepared, STEM education was not taken as basis and there will be no change
planned in this direction. While the rest of the departments have been informed that
they have plans to make revisions in their programs in this direction, CEIT department
stated that the new program, which will be used by September 2018, is based on STEM

education. The average score of the students in this regard is almost the same as that
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of the instructors for this indicator. When considering these scores and interviews, it
is necessary to say that there are some departments relating to this issue but 3

departments with scores of 1 are inadequate about that.

On the budget side, we can say that every department except the CEIT, which
leads at all other indicators until now, gave the same answer. All the interviewees said
that the specific budget on STEM education has not been separated until now.
However, all departments except CEIT, said that they can provide necessary budget if
there is a demand related to STEM education. The CEIT department states that they
have a very limited budget in this regard and that even the necessary materials to be
taken can only be obtained with the support of their own projects. The reason for the
majority of the scores being 2.5 was scored as 1 because it was not a specific budget,
and 4 as it could be separated if necessary. Since this was an issue independent of the
students, they were not asked any questions about this indicator. The fact that all
departments outside one department can provide the necessary budget in case of need

IS a sign that the issue is in sufficient level.

If we look at the general average of all indicators of domain | from all
departments and faculty, it is 2.1. According to this result, we can say that the vision,
culture, program, and resources of the education faculty studied in the study are
relatively ready for STEM education. Looking at the average scores, it is obvious that
the departments of educational sciences and chemistry education, which are two
departments behind the average general faculty, should do something and revise their
plans about this issue. Another important point to note is that the self-evaluation of the
faculty average is at 2.1, while the students' assessment of this situation is 1.4. As |
mentioned earlier, although this difference seems to be closing if the planned things
are started to be done, some developments in theory should be put into practice as well.

4.1.2.2 Scores of Domain 11

You can see scores of domain Il from Table 13.

57



Table 13 Scores of Domain 11

2.1 Academic 2.2 23
Departments Rigor and STEM- Authentic | 24 Stff Average
Instructional centric Capacity
. Assessment
Quality Culture
Faculty 35 2 4 3 31
Deanery
Science
Education 2 2 3 2 2,3
Mathematics
Education 2 2 3 2 2.3
Ed_ucatlonal 3 1 3 9 23
Sciences
Physics
Education 3 1 3 2 2.3
Chemistry
Education 2 1 3 2 2
CEIT 4 3 4 3 3,5
Instructors 28 1.7 3.3 23 25

Average
B.S. Student 2 1 4 2 -
M.Sc.
Student 3 2 3 2 i

Students 25 15 35 2 2.4

Average

In the second domain, which focuses on the curriculum, teaching and

assessment stages, the faculty average is higher than in the first domain. The average

of the domain with 4 different indicators in the faculty is 2.5, while the student average

is 2.4. Although STEM-centric culture results, which is the second indicator, reduce

the average for most departments, we can say that the results are much more

satisfactory for the remaining 3 indicators. To make more useful inspections, we will

examine these indicators separately, as in the previous section.

The first indicator is mainly concerned with the extent to which the education

given is student-centered. In addition to this, the compatibility of the courses given

with the STEM mission and vision are examined. Based on the general average of the
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faculty 2.8, we can say that this result has positive meaning in terms of STEM
education for the faculty. Though the most prominent department is CEIT, the
educational sciences and physics education departments are well regarded. However,
science education, mathematics education and chemistry education departments are
behind this average with 2 points. Although their score is not very low, it is also
obvious that they need to improve themselves. Another interesting detail at the results
is that there is nearly 1-point difference between average of the faculty and the score
of deanery. This result may show us that the departments at the faculty evaluate
themselves behind the dean about that issue. Another possible reason may be that the
things planned by the deanship could pull this average even higher. There is very little
difference between the student scores and the faculty average. This shows us that the

efforts of the faculty are reflected in the students.

The scores on the STEM-centric culture indicator, in which the existence of
STEM education at faculty cultural has been questioned, are relatively low. In this
indicator, where three departments see themselves as extremely inadequate with 1
point, 2 departments evaluate their readiness level at the emerging level with 2 points.
While the Deanery was also evaluating faculty at the emerging level, the CEIT
department succeeds to be the leading section again in this regard with 3 points. If we
take into account the 1.5 point of the students, we can indicate that the faculty is not

ready about this issue.

At the beginning of the thing that reduces the score in this regard is the negative
answers given about the usage of approaches that, giving real world problems to
student, and expecting solution from them with STEM synthesis. While most
instructors indicate that these kinds of things are not done in class, some even have
said that these things are not the work of their own, but the work of the engineers. They
said these applications would be appropriate done in engineering or arts and science
faculties, not in education faculties. This attitude about such approaches which are
very important for STEM education does not have positive meaning on behalf of the
faculty. Another important factor that lowers this score is the small number of activities
on STEM education. Also, no plans were mentioned about organizing such activities

in the interview. Finally, the few numbers of lessons currently offered on STEM

59



education have reduced this score. However, there is no need to take a negative attitude

in this regard as it seems that the number of these courses will gradually increase.

In the third indicator about assessment techniques, the faculty average is very
high with a score of 3.3. While CEIT department declared that they used authentic
assessment techniques in all their courses and assessed them as fully integrated, all
other departments indicated that they saw themselves at an integrated level with 3
points. Departments that evaluate themselves with 3 points say that they do not use
these techniques in only a few theoretical courses. Students' average of 3.5 points also
indicates that this situation is reflected in them too much and proving that faculty is

completely competent about assessment issue.

On the last indicator of the second domain, all departments outside of CEIT
see themselves at emerged level. The Dean, on the other hand, described the faculty as
having an integrated level of 3 points. Because STEM education is a very new concept,
each department has a few teaching staffs to study on this subject, but the number of
specialized teaching staff members is very low. For this reason, although most
departments see the faculty members at the capacity to do so, they do not decide to
that based on these faculty members were done in the past. This is because the number
of studies on STEM education is not very high when the departments are evaluated
about that. However, this score shows that the score will rise in the future with
instructors' enthusiasm experienced together with the students who are studying with
them. The 2 points that the students give in this regard also indicate that they have
similar judgments about the capacity of the teaching members. Although the faculty
members are currently in an average position in this respect, there are phrases that they

will be in better shape in the future.

If we look at the overall score of this domain, we see that it is above the average
of with 2,5 point. Although average points of some departments like science education,
chemistry education are under the average of the faculty, | can say that there is not
significant difference between them. The indicator to be considered here is the STEM-
centric culture. Because the faculty has a very good score on some of the other
indicators as above average but 1,7 average score of that indicator in this respect is not

enough. Moreover, 3 departments get 1 point on this indicator and that makes the
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situation worse. For this reason, they should try to do something in this matter and
revise their plans as soon as possible so that they can provide an effective STEM

education.
4.1.2.3 Scores of Domain 11l and 1V

You can see the scores of domain Il and IV from the table 14.

Table 14 Scores of Domain Il and Domain IV

41-42-43 STEM

Departments 3.1 STEM Partnership Career Readiness
Faculty Deanery 2 2
Science Education 2 2
Mathematics Education 2 2
Educational Sciences 2 1
Physics Education 2 2
Chemistry Education 1 2
CEIT 1 1
Instructors Average 1,7 1,7
B.S. Student 1 1
M.Sc. Student 1 1
Students Average 1 1

The STEM Partnership indicator, which deals with the establishment of a
strategic partnership for the development of STEM education, is scored low with 1.7
point average of faculty. In this regard, CEIT and chemistry education departments
scores are 1, while the remaining departments and deanery score are 2. However, the
students stated that there is no reflection of any partnership on them and were scored

with 1 point. Students may be right in this regard. Because the departments that scored
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2 in the interviews gave only the name of BILTEMM. But BILTEMM is not a center
within the although it was established under the leadership of some of the faculty
members in the faculty as mentioned in the previous sections. The number of projects
carried out jointly with the faculty is also very low. In addition, there is almost no
partnership of faculty apart from BILTEMMM. For this reason, the faculty needs to
find an organization or organization that will be a strategic partnership of faculty in

this regard as soon as possible.

Although many of the faculty members expressed a positive opinion on
BILTEMM, there were some faculty members who are opposed to even open to this
center. In addition, there were some differences between what faculty members said
about the approach of the department/faculty to BILTEMM, and what faculty members
at BILTEMM said about that issue.

In addition, although BILTEMM is a center established with the efforts of
faculty members, it is not connected to faculty but is connected to the rectorate.
BILTEMM faculty members say that this is because they prefer to be faced with the
whole university, not just in faculties, in terms of interdisciplinary interaction.
Moreover, although the faculty members report positive opinions about BILTEMM, it
is stated that the faculty are not as enthusiastic as themselves and there were not enough

joint projects.

The STEM career readiness score, which is the last domain, is not very high
for the faculty. Like the previous scores, the average of the faculty is 1.7 while the
average of the students is 1. This indicates that the faculty in not adequate enough at
preparing students for a career in the STEM field. There has been no event in the
faculty intended to talk about career opportunities in STEM to students until now.
Only some members of the teaching staff have included this in small chats in their
lessons and there was no information about the students about this situation. The
number of projects related to STEM education carried out in the department is not very
high now, but it should be noted that it is increasing. If the necessary attention is paid
and the planned projects are put into practice, we can foresee that this number will
come to an adequate level. Though there is no idea of opening a graduate or doctoral

program in relation to STEM education, there is a suggestion to open an elective course
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package. This proposal has been positively approached and it is planned to do

something like this in the future.
4.1.2.4 Summary of the Scores

After evaluating the scores of the different domains and indicators, we can look

at the overall average of all scores in Table 15.

Table 15 Summary of the Scores

Domain | Domain Il | Domain Ill | Domain IV General
Average
Deanery 28 31 , , s
Score
Instructors 21 25 L7 . .
Average
Student 14 24 . . s
Average

According to the general score average, the readiness level of the faculty is 2.5
out of 4 according to the degree of proficiency, whereas this level is 1.5 according to
the students and is 2 according to the instructors. It is a significant coincidence that the
average of the instructors is equal to the exact average of deanery and student scores.
Because these scores tell us that the faculty members are not as high as they reflect the
dean, nor as low as they see the students. Or, in other words, they are at the exact
equilibrium point that the dean reflects, and the students see. This situation is also
important in terms of the validity of the study. Because the students are one point of
faculty, the deanery at the status of faculty manager is the other point and the teaching

members are in the middle of these two points.

We can specify the readiness level of the faculty as 2 out of 4 by taking the
average of these three values. This value is not very low, but it is not at a sufficient
level to provide effective STEM education, especially thinking the scores of students.
For this reason, it should rise above 2 in the nearest time with applications of the plans

described in the interview. An emerging readiness level may not be considered too low
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for STEM education, because it can still be considered as a new concept at the moment.
But as the time progresses, the faculty will be old-fashioned unless they go beyond

this value.

We can also interpret the readiness level of faculty with the dimensions
required for an effective STEM education other than the emerging result of framework.
There are five main dimensions of effective STEM education and these are STEM
interest, 21% century skills, technology and engineering, performance assessment and
inquiry-based approaches (Clark, 2014; Next Generation Science Standards [NGSS],
2013; National Science Foundation, 2012; Yager, 2015). STEM interest has been
associated with the use of real world problems and daily life examples in lessons.
Bouillion and Gomez (2010) stated that the students' interests and motivations will
increase as they feel they are beneficial to their own world and environment. Wells,
Sanchez, & Attridge (2007) similarly stated that as teachers continue to stay away from
the real world problems in their lessons, students will not be interested in their lesson
and STEM career is not preferable for them. In addition to this, another way of
enhancing the interest of students is to give them the opportunity to communicate and
work with STEM members in their society (National Research Council [NRC], 2010).
“STEM-centric Curriculum” and “STEM Career Readiness” indicators are associated
with this domain and both scores are 1.7. By looking at these scores, we can say that
the faculty is not very successful in the use of real world problems in lessons, or more

general terms, to increase STEM interest.

21%t century skills can be narrowed down into collaboration, creativity, problem
solving and critical thinking (Akgiindiiz, et al., 2015). According to DTI (2015),
creativity, transformation of theoretical knowledge to practical knowledge, and
manufacturing ability are important properties for an individual who have 21% century
skills. Besides, 21% century skills are possible by inquiry according to Bybee (2010),
NRC (2010) and Windschitl (2009). Inquiry can be also referred to as inquiry based
approach, which is located between dimensions. | can state that the role of inquiry is
very important based on many studies (Allen, Webb & Matthews, 2016; Bybee, 2010
& 2013; NGSS, 2013). In addition to the “Academic Rigor and Instructional Quality”
indicator, which is directly related to these dimensions, the “STEM Program
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Evaluation” and “STEM Partnerships” indicators can be viewed as indirectly relevant
to these dimensions. The score of Academic Rigor and Instructional Quality indicator
is 2.8 and this is sufficient but 2.0 score for STEM Program Evaluation and 1.7 score
for STEM Partnerships is not enough for a sufficient level.

About the technology using, many researchers (Capraro, Capraro, Morhan,
2013; Guzey & Roehrig, 2009; Honey et al., 2014; ITEA, 2007) obtained that
integration of hardware and software such as smartboards, sensors, etc. to the lessons,
increases comprehensions of students. Moreover, Pamuk, Cakir, Ergun, Yilmaz and
Ayas (2013) found that tablet usage in lessons increases the motivation of students.
Beside technology, engineering is also very important concept for students (Dym,
1999). At that part, robotics and coding education obtained as beneficial in many
studies. For example, reading, self-esteem and creativity skills can be gained with
robotics according to Bergen (2001) and Erdogan, Corlu & Capraro (2013) found that
literacy of students related to science, reading and mathematics increased as a result
of robotics program. “STEM-centric culture” indicator is related to these dimensions
and have a score of 2.0. At this point, | can say that the use of technology is at sufficient
level based on the answers in the interviews but engineering applications and design
are not preferable for instructors. Finally, performance assessment is important
because students should be assessed by considering their performance during tasks or
projects along with standardized tests to provide them 21% century skills (Bell, 2010;
Ernst, 2008; Schunn, 2009; Windschitl, 2009). The assessment techniques used in the
lessons were examined under the “Authentic Assessments” indicator and an extremely
satisfactory score of 3.3 was obtained. Based on these scores and the answers given in
the interviews, | can say that in almost all courses authentic assessment techniques are

involved.
4.2 Expert Opinions

In this section, all transcripts and research memos that | kept is coded. At
coding process, only significant statements were coded. Because statement to be coded
should be significant enough to be meaningful for a study. Johnson & Christensen
(2013) defined significant statement as a few sentences, a sentence, or a few words

relating to the studying phenomenon particularly.
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While significant statements were determined, their meanings were also
described or determined and collected at a list. In the coding process, the records of
the significant statements and their meanings are stored in a table so that they can be
stored on a regular basis.

You can see the example of this table consisting of some significant statement

and meanings from Table 16 at the next page.
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Table 16 Sample Significant Statements and Meanings

Significant Statement

Meanings

STEM that enable students to use
knowledge and produce something, is
not a new approach. It began with an
inquiry in 1969, and nowadays it is
named STEM by adding engineering.

- How participants define STEM?

- STEM perception of participant

STEM education has not a history or is
not an established concept in Turkey.

- STEM education in Turkey

STEM is an American-originated
approach. I know it started because of
the decrease in number of students who
have interest in science USA.

- STEM perception of participant

- The role of US at STEM Education

Products of our students designed at the
end of the lessons are lesson plans or
posters etc., because they will use them
in the future.

- Perception of designing a product or
project-based learning

STEM is a political approach that
giving importance most the economic
benefits and is imposed on developing
countries by the United States.

- Seeing STEM as political approach

- The role of US at STEM Education

STEM is the progressivism of new age.

- STEM perception of participant

STEM is not a new term, it is an
umbrella term created by including the
engineering dimension.

- How participants define STEM?

- STEM perception of participant

STEM is insufficient on its own,
because it does not contain social
dynamics. These need to be added as
well.

- Seeing STEM as missing

- Suggestion to STEM Education

Our job is to train teachers, not
engineers.

- Mission of STEM in the idea of
participant
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Then the meaning parts were separated from transcript and categorized
according to meanings. Each meaning is considered a category and significant
statements are grouped under these categories. For example, STEM perceptions of
participant, the role of US at STEM education, suggestion to STEM education or

seeing STEM as political approach etc. were all one category.

Afterwards, similar ones among these categories began to be collected in the
same group. For example, suggestion to STEM education and seeing STEM as missing
meanings were combined and the number of categories decreased with these moves.
As that process continues, the categories began to get narrower gradually becoming

more general.

At this point, while the number of categories that initially consisted of
meanings was more than 50, this number gradually decreased and eventually there
were 5 categories under main headings. These 5 categories were the themes of my

coding process and these are listed below.

STEM is not a new term

STEM is missing and insufficient

STEM is an american imposition

The needs to other faculties

Resistance to STEM

There are also meaning units of these themes. Because the themes are made up
of the most general expressions, the specific meanings within them are also in
the meaning units. While theme is related to just one general idea, meaning
units under it can be more than one. Themes of the study and meaning units of

them presented at Table 17 at the next page.
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Table 17 Themes and Meaning Units

Themes

Meaning Unit

STEM is not a new term

- STEM was existed, just engineering and design
process is new

- STEM was existed in the past as the use of
interdisciplinary interaction and technology.

- The work we did up to now was STEM

- STEM is just a new acronym, we have been doing it
for years.

STEM is missing and
insufficient

- STEM definition not clear

- Missing environmental dimension
- Lack of sustainability dimension

- Lack of social side

- STEAM / STEAM-E

STEM is an american
imposition

- We need to shape it based on the needs of Turkey

- US plan to get quality work force from
underdeveloped or developing countries

- No need analysis for Turkish educational system
- STEM is been working because of its popularity

The Needs to Other
Faculties

- Needs to engineering faculties
- Needs to industrial design faculties
- Needs to arts and science faculties

Resistance

- STEM not looking forward is to go backward.

- STEM emerged suddenly without any preparation or
research and is supported by its popularity.

- Instructors are not ready for STEM.

- Engineering is unnecessary because it cannot be
provided within the education faculty.

- STEM, like multiple intelligence for a time, is a fuss
now, but it will end in 2019 at the latest.
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4.2.1 Themes

At the end of the coding process described above, 5 themes have appeared.
Detailed explanations of these themes and related citations from participants'

interviews are presented below.
4.2.1.1 STEM is Not a New Term

One of the theme of the study is seeing STEM not a new term. More than one
participant stated that there is nothing new emerging about STEM in this regard.
According to them, the education they have provided for many years is not much
different from the STEM dynamics. The education they provided included science,
mathematics, and technology from STEM's dimensions until now. Only the
engineering has been added to these dimensions and they cannot give engineering

education to students.

Beside these idea, some participants also considered STEM as just
interdisciplinary approach. According to them, a multidisciplinary and
interdisciplinary education is already STEM and this education has been given for
many years at the department or faculty. There were also a few participants who
thought that the use of technology and the student-based, student-seeking education
were not much different from STEM. They said that they already gave the education
in this way independently of STEM.

One of the participants said that they have been used STEM effectively for
years in their department. Because STEM is actually just an acronym and there is
basically no difference between STEM and project-based learning by doing design-
based thinking in his/her idea. Below you can see the various quotations related to this

issue from the participants of the study.

“STEM is nothing new. The student-centered approaches like inquiry teaching

2

began in 1969, and today, they are confronted in different formats.

“STEM is just a new acronym, what is done is project-based learning and
design-based thinking.”
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“I do not see STEM as something special, I see it as a collection of things that
already exist under an umbrella. If we excluded the design dimension, we were already

giving the education of other dimensions.”

“The methods used our students at the course of teaching methods do not differ

from STEM.”

“We are not interested in the parts of the designs we have built, such as the

aesthetic side, the usefulness of which is our lacking. Otherwise we do STEM.”

“Our lessons are project-based and include all aspects of STEM, but we have

been doing this for years, not because STEM has arrived.”
4.2.1.2 STEM is Missing and Insufficient

During the interviews, almost all the instructors emphasize that the dimensions
of STEM are missing and insufficient and indicate that some dynamics should be
added to these dimensions. The most important dimension that they have emphasized
is the lack of the social dimensions of STEM. According to them, economic concerns
have come to the forefront because of STEM's engineering side. For this reason, social

concerns have been laid down and even ignored. This is unacceptable for them.

In addition to the social dimension that many of them are wary of the lack of,
the lack of environmental and sustainability is also pointed out by some teaching
members and it is argued that STEM is useless in this way. While these proposals are
being made, complaints have been made about the fact that STEM holds economic

reasons in the forefront and this situation has been criticized.

In addition, a few instructors who have very positive views on STEM stated
this incompleteness by saying that STEM's definition is still not clear. Instructors who
say that confusion about the definition needs to be resolved first in order to
demonstrate the necessary development in STEM should state that priority should be
given to this. Here are some quotes from participants' answers during interviews on

STEM's insufficiency.
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“While integrating STEM to courses, it is necessary to talk about philosophy,
sociology and social aspects. Students should be able to understand its ethic,

philosophy, sociological consequences and their influence on individuals.”

“STEM needs to be interpreted by processes that include cultural, global,

social, political, individual, ethical, psychological, and all the other concerns.”

“It must be STEAM, not STEM. Arts, liberal arts make a lot of difference, but

engineering and design, robot part always comes to the forefront.”

“Unfortunately, the definition of STEM is still unclear and everyone, including
myself, has hesitations in this regard. These hesitations must be resolved as soon as

possible.”

“I find STEM very missing. Science, technology, engineering, and
mathematics. Where is the environment dimension, sustainability dimension? | always
ask that. It must be STEM-E, not STEM.”

4.2.1.3 STEM is an American Imposition

Another theme that came to the forefront in the interviews was that STEM was
the result of American imposition. STEM was already known to be based in the United
States, but according to some instructors, United States did not only brought STEM to
the literacy but tried to impose this concept to all over the world and Turkey is one

these countries.

Because, according to their thinking, STEM is a concept that has emerged and
started to be studied and applied in the direction of American needs of the country.
The needs of our education system or education in the country are not the same as in
the United States, so it is absurd to use and put into practice a concept shaped for their

needs.

If STEM will be included in our education system, this should be done in line
with the needs of our country and our education system. But all instructors who voiced
this problem say that there is no needs analysis related to this issue at our country and
is has been started to be implemented to our education system due to a political
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initiative. Here are some sentences related to this issue taken from the interviews of

participants.

“STEM education is not an established concept in the past in Turkey, mostly
new. We need to get away from the American point of view and realize our own

objectives in line with our own needs.”

“There is no point in trying to apply a concept, that the US has emerged and
supported in line with the needs of their country, without organizing according to own

dynamics.”

“STEM is something that Americans have developed and imposed to

’

underdeveloped countries for the aim of getting quality jobs from them.’

“STEM was the result of American imposition and political reasons. We do not

need this in the Turkish education system, and there is no need analysis in this regard.”
4.2.1.4 The Needs to Other Faculties

In the interviews, some faculty members say that other faculties are needed to
provide effective STEM education. Some faculty members emphasized the need for
engineering faculty, especially for engineering and design processes. Because they
think that the education faculty cannot provide the necessary engineering formation

and that they do not have adequate equipment in this regard.

Some faculty members consider the mathematical and scientific dimensions
and predict that students from one of these departments will not have enough
knowledge about the other. For this deficiency, s/he thinks that faculties of science and
arts are appropriate to close the shortage of mathematics students about science and

the deficiencies of science students in mathematics.

In addition, there are some faculty members foresee that the education faculty
alone will not be sufficient for the process of producing a product as solving of the real
world problems that is frequently used in STEM education. Here are various gquotes

related to all these issues made from interviews of participants.
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“A basic level of engineering skills course should be opened at the engineering

faculty. We cannot give engineering education.”

“Things about design are actually what industrial designers and engineers

should think of, not us.”

“Seeing STEM as a combination of four different components is problematic
for mathematics education because math education students do not have enough
knowledge in the science field.”

“Faculty of arts and science should introduce a basic level course in which
students outside the faculty departments can learn the basic concepts related to these

departments.”

“It is not something the education faculty can do alone, to give students real
world problems and wait for a product to come out of them to solve these problems.

Support from the engineering faculty is required.”
4.2.1.5 Resistance

In the interviews, although it can be seen that positive views adopted about
STEM education, there were some faculty members showing resistance to it. There are
different reasons for seeing STEM unnecessary. The reason why STEM is so important
as that it is becoming an increasing trend according to them. Some faculty members
who claim that STEM emerges at some point without any preparatory stage, interpret

STEM education as an unnecessary and backward move at the education system.

Some faculty members who share the suspicions about where the background
of teaching members in the STEM topic are derived from, said that STEM is a fury
and its popularity will end when it starts to decrease. Moreover, STEM education
outside of engineering is done up to these years and engineering education cannot be
given in education faculty in some faculty members’ ideas. So, STEM is useless at this
point according to them. You can see the related sentences of the participants at their

interviews below.
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“STEM education is unnecessary when there is a concept of sustainable

’

resource usage in literature.’

“STEM does not reflect the future, does not reflect the present, and does not

reflect the reality.”

“Since STEM is popular now, everyone is talking about it, supporting it. At the
latest in 2019 this fury will end, and then there will be nothing as STEM.”

“The only difference from STEM's existing teaching strategies is the
engineering dimension. That dimension is not the responsibility of the education

faculty, so STEM is an unnecessary concept.”
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CHAPTER 5

CONCLUSION

The purpose of this study was exploring the readiness level of a faculty of
education in Turkey for providing effective STEM education in terms of the STEM
Framework prepared by NYCDOE (2015) by considering the ideas of elements of this
faculty. STEM education has emerged as an American-based concept continues to
grow. Despite being out of the United States, it was not only within the borders of that
country, but it was started to be of great importance both in Europe and in our country.
Because with interdisciplinary learning that STEM education will provide students
with, they will bring both critical and analytical thinking skills and learn to work in
collaboration. In addition, a coding training that can be given in STEM education, as
well as the ability of the student to think algorithmically will contribute greatly to its

development.

In addition, a coding education that can be given in STEM education, will
contribute greatly to its development by bringing students to the ability of the thinking
algorithmically. In this way, qualified individuals educated in an effective STEM
education process, will make their country one of the leading countries of the world in
the future. Our country also decided to revise the education system in this context
because they found an effective STEM education important. This is clearly stated in
the report published by MoNE in 2016.

While the education system in the country is revising based on STEM
education and it is integrating into curriculums, it is important that the education
faculties provide this education effectively. Because the success of STEM education
that is integrating into curriculum and even directly into our education system depends
on teachers. Studies on the fact that one of the most important factors in the success,
motivation and learning of the students is the teacher is in the literature (Rowan et al.,
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1997; Tytler & Osborn, 2012). Since the United States, which could be considered as
the center of STEM education, is aware of this situation, it has begun to take steps to
train teachers in this direction (Ashgar et al., 2012). Because of that, Turkey should
start to question the competencies of teachers, so the education faculties that train
them, on the STEM education.

In this context, it was decided to investigate the STEM readiness of the
education faculty of one of the best universities in the country. For this purpose, the
STEM Framework prepared by NYCDOE (2015) was transformed into a university
level. Afterwards, interview questions were prepared based on this Framework and
interviews were made with instructors from the departments in this education faculty.

The findings obtained at the end of the analysis process are interesting.

Although the general attitude of the teaching staff on STEM education is
positive, it shows that the attitude of the students is not so much, we can say that the
situation is not very positive when we look at the themes obtained. Based on the
themes, some faculty members do not see STEM education as a new term. According
to them, the education they have been giving since years is already STEM, so it is not
much needed. There were also a lot of faculty members who think that the definition
of STEM is not clear, and that it is missing with the current disciplines. Afterwards,
some instructors insisted that STEM is popular with the result of imposition of
America and that it is not needed in our country. In addition, a few faculty members
said that education faculties alone would not be able to provide STEM education and
that other faculties are needed. Finally, it should be pointed out that there were teaching
members who are obviously resistant to STEM. According to them, STEM is a fuss, a

temporary and completely unnecessary acronym.

In addition to these themes, there are also scoring results based on the STEM
Framework. According to these results, the general readiness level of faculty is 2 out
of 4 according to instructors of the faculty. This score is 2,5 according to dean and 1,5
according to students. Based on these results, it can be said that the faculty is not in
bad condition for STEM education. But even if the education faculty of one of the best

universities in the country is at the emerging level about the readiness of STEM
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education, it is foreseen that this readiness level can be worse than emerging at other

education of faculties.

Looking at the scores and the emerging themes of the faculty, we can say that
the government should do something in education faculties related to STEM education
before starting to integrate it into our education system. As mentioned in the
interviews, a need analysis can be done in this regard before the integration process of
STEM education begins. Likewise, since the needs of the US shaped STEM education,

we can arrange and define it in the direction of our country's dynamics.
5.1 Suggestions for Further Studies

There may be a lot of suggestions that can be made from the findings of this
study. First of all, new studies on STEM readiness concept can be done with this study.
Because STEM education is so popular and there are many studies conducted but there
is nearly no study related to STEM readiness in literature. In addition to this, the
transformed version of STEM framework prepared by NYCDOE in this study can be

used in further studies.

Moreover, the themes obtained in this study may also be inspiration for further
studies. Each of these emerging themes or all of them can be examined together in
another study to see how other faculties are in this situation. Similar studies can be
repeated by expanding the sample. On this page, examinations can be made as to where
the education faculties are ready for STEM education. A similar study can be done
with pre-service teachers to investigate their STEM readiness.

STEM readiness level scale can be prepared based on the transformed version
of framework and its identifiers in this study. Finally, the information shared in the
study may also be useful for future studies. STEM readiness concept about which there
were not much knowledge STEM education and its importance, and the other concepts

and knowledge can be used at further studies.
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5.2 Implications

Based on the results of the study and what is said in the interviews, the
government needs to formulate an urgent action plan for STEM education. The main
thing to do is to investigate whether the STEM education needs to be integrated into
the existing education system. The impression taken from the interviews is that STEM
education does not have an urgent need when other needs of the Turkish education
system are considered. It should also be noted that there is a resistance to STEM
education. There are faculty members who find STEM education inadequate and ones
who see it as an American imposition or find it totally unnecessary. There is also no

explicit information on how to integrate STEM education into the lectures.

In addition, the readiness level of the faculty of education studied in the study
is also thought-provoking. In this study, in which the education given to the students
is explored, the level of STEM integration achieved at the emerging level can not be
considered as very bad. However, even if one of the country's best faculties is in this
situation, it is impossible to think of positive things about the situation of other
faculties about STEM education. STEM education has begun to be integrated into
education system and its popularity is increasing day by day. However, there are not
many studies about situation of faculties of education about this issue. On the basis of
these results, it turns out that this mistake must be urgently resolved, and the

importance of education faculties should be emphasized in this regard.
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APPENDIX B

INTERVIEW QUESTIONS

A - Interview Questions of Professors / Assistant Professors (Instructors)

Domain | — School Vision and Structure for Success

1.1 STEM Mission and Vision

Daha 6nce STEM’i duymus muydunuz? Ne oldugunu biliyor musunuz?
STEM egitimi verilmesi hakkindaki diislinceleriniz neler?
Ogretim iiyeleri STEM egitimini dnemli buluyorlar mi?

Boliim vizyon ve misyonlar1 arasinda STEM egitimi yer aliyor mu?

Herhangi bir dokiimanda geciyor mu? Vizyon belgelerinde belirtildi mi?

Bu vizyonu boliimiin tamami paylasiyor mu?

Ortak bir toplantida konustunuz mu? Boliimiin bu konudaki genel tutumu
nedir?

1.2 STEM-centric Culture

Boliimiin atmosferi STEM egitimine uygun mu? Boliimdeki 6gretim
tiyelerinin STEM egitimine bakis agis1 ne yondedir?

Boliimdeki dersler inter ya da trans disipliner sekilde mi isleniyor?
Ogretim iiyeleri, boliim icindeki diger oOgretim iiyeleri ile ve diger
boliimlerdeki 6gretim tiyeleri ile bilgi aligverisinde bulunuyorlar m1?

Boliimdeki derslerin igeriginde STEM’in dort farkli alanindan (Bilim,
Teknoloji, Miihendislik, Matematik) hangilerine deginiliyor?

Proje tabanli egitim ya da miihendislik uygulamalar1 derslerinizde yer aliyor
mu?

Derslerinize teknoloji entegrasyonu yapiliyor mu?

Boliimde STEM egitimine uygun sekilde dizayn edilmis siniflar ya da
laboratuvarlar bulunuyor mu?

97



1.3 STEM Program Evaluation

Boliimiiziin programinin hazirlanmasi siirecince STEM egitimi baz alindi mi1?
Siz bu baglamda bdliim programlarini inceliyor musunuz?

Boliim toplantilarinda bu konuyu giindeminize aliyor musunuz? Yapilmasi
diisiiniilen seyler var mi1?

1.4 Budget/Management of Resources

Boliim biit¢esinde STEM egitimi iizerine ayrilan bir biitce var mu1?
Yoksa =» Bunun iizerine bir sey yapilmasi digiiniiliiyor mu?
Varsa = Bu biitge yeterli mi? Arttirmay1 diisiiniir miisiiniiz?

Domain Il — STEM Curriculum, Instruction, and Assessment

2.1 Academic Rigor and Instructional Quality

Boliimiiniizde verilen egitim 68renci merkezli sekilde mi veriliyor?

Ogrenci dgrenme siirecinin icinde aktif bir sekilde rol alabiliyor mu?
Ogrencilere verilen dersler boliimiiniiziin (varsa) STEM misyon ve vizyonuyla
ne derece Ortiisliyor?

2.2 STEM-centric Curriculum

Boliimiintizdeki derslerinizin islenisinin, STEM egitimiyle ne derece
ortiistiigiinii  diislinliyorsunuz? Bu derslerde 6grencilere glinliik hayattan
problemler vererek, onlardan bu problemlere STEM sentezine uygun bir
sekilde bilimsel altyapilarim1 kullanip, siirece teknolojiyi de entegre edecek
sekilde ¢6ziim tiretmesini isteniyor mu?

Verilen ders iceriklerine baktigimizda salt STEM egitimi {izerine verilen bir
ders var m1?

Derslerin disinda STEM, STEM egitimi ve benzer igeriklerde aktiviteler
boliimiiniizde diizenleniyor mu?

Varsa = Bu dersler/aktiviteler neler? Ogrencilerin bunlara yaklagimlari ne
sekilde oluyor?

Yoksa = Bu icerikte bir ders agilmasini, bu tarzda aktiviteler diizenlenmesini
diisiiniiyor musunuz?

2.3 Authentic Assessment

Boliimiizde verilen derslerde 6l¢cme/degerlendirme hangi yolla yapiliyor?
Projeler, portfolyolar, sézlii sunumlar gibi otantik yollar kullaniliyor mu?
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2.4 Staff Capacity

Bolimiiniiz  biinyesindeki  6gretim  {iyelerinin STEM  konusundaki
kapasitelerini nasil degerlendirirsiniz?

STEM konusunda ¢aligsma yapan boliimiiniiz biinyesinde 6gretim iiyeleriniz
var mi1?

Ogrencilerden biri STEM alaninda ¢alisma yapmak isterse, bu konuda birlikte
calisabilecegi 0gretim iiyesi/iiyeleri var mi1?

Domain 111 — Strategic Partnership

3.1 STEM Partnership

STEM egitiminin gelistirilmesi amacuiyla stratejik bir ortaklik yiiriittiigiiniiz bir
kurulus, bakanlik, is yeri, topluluk veya baska bir iiniversite var mi1?
BILTEMM derlerse = BILTEMM fakiilte biinyesinde bir merkez mi?
Fakiilteye entegre bir kurulus var m1?

Bolimiiniiz BILTEMM ile mi ¢alistyor mu? Boliimiiniizdeki hocalar
BILTEMM ile ¢alistyor mu?

BILTEMM ile orta yiiriittiigiiniiz bir proje var m1? Onlara ne derece destek
oluyorsunuz?

BILTEMM bir ¢alisma yapmak isterse onlara boliimiiniizli acar misiniz?

Domain IV — STEM College and Career Readiness
4.1 STEM Path Preparation for Elementary School

4.2 Access to STEM college and career oppotunities for middle and high school
students

4.3 Planning Student Outreach and Support for Pre-K-12 STEM Initiatives

Ogrencilere STEM alanindaki kariyer firsatlarindan bahsetmek amaciyla
bilgilendirme, sunum ya da farkli etkinlikler yapiliyor mu?

Boliimiiniizde yiiksek lisans ve doktora Ogrencilerini ¢ekebilmek amaclh
onlarin da yer alabilecegi STEM alaninda ¢aligmalar, projeler yiiriitiilityor mu?
Okullara STEM lideri yetistirmek ya da STEM alaninda yetkin sayilabilmek
amagli bu yonde spesifik bir yiiksek lisans ya da doktora programi var mi1? Ya
da diistiniiliiyor mu?
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B - Interview Questions of Faculty Dean

Domain | — School Vision and Structure for Success

1.1 STEM Miission and Vision

Daha 6nce STEM’i duymus muydunuz? Ne oldugunu biliyor musunuz?
STEM egitimi verilmesi hakkindaki diisiinceleriniz neler?
Fakiilte yoneticileri STEM egitimini 6nemli buluyorlar m1?

Fakiilte vizyon ve misyonlar1 arasinda STEM egitimi yer alityor mu?

Herhangi bir dokiimanda gegiyor mu? Vizyon belgelerinde belirtildi mi?

Bu vizyonu fakiiltenin tamami paylasiyor mu?

Ortak bir toplantida konustunuz mu? Fakiiltenin bu konudaki genel tutumu
nedir?

1.2 STEM-centric Culture

Fakiiltenin atmosferi STEM egitimine uygun mu? Boliimdeki o6gretim
tiyelerinin STEM egitimine bakis agis1 ne yondedir?

Fakiiltenizdeki dersler inter ya da trans disipliner sekilde mi isleniyor?
Fakiiltedeki 6gretim iiyeleri, boliim i¢indeki diger 6gretim iiyeleri ile ve diger
boliimlerdeki 6gretim iiyeleri ile bilgi aligverisinde bulunuyorlar m1?

Fakiiltedeki derslerin igeriginde STEM’in dort farkli alanindan (Bilim,
Teknoloji, Miihendislik, Matematik) hangilerine deginiliyor?

Proje tabanli egitim ya da miihendislik uygulamalar1 derslerde yer aliyor mu?
Derslerinize teknoloji entegrasyonu yapiliyor mu?

Fakiiltede STEM egitimine uygun sekilde dizayn edilmis smiflar ya da
laboratuvarlar bulunuyor mu?

1.3 STEM Program Evaluation

Fakiiltedeki boliimlerin programinin hazirlanmasi siirecince STEM egitimi baz
alindi m1? Siz bu baglamda boliim programlarini inceliyor musunuz?

Fakiilte toplantilarinda bu konuyu giindeminize alityor musunuz? Yapilmasi
diisiiniilen seyler var mi1?

1.4 Budget/Management of Resources

Fakiilte biitgesinde STEM egitimi iizerine ayrilan bir biitce var m1?
Yoksa = Bunun iizerine bir sey yapilmasi diistintiliiyor mu?
Varsa = Bu biitge yeterli mi? Arttirmay1 diisiiniir miisiiniiz?
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Domain Il —= STEM Curriculum, Instruction, and Assessment

2.1 Academic Rigor and Instructional Quality

Fakiiltenizde verilen egitim 6grenci merkezli sekilde mi veriliyor?

Ogrenci 6grenme siirecinin icinde aktif bir sekilde rol alabiliyor mu?
Ogrencilere verilen dersler fakiiltenizin (varsa) STEM misyon ve vizyonuyla
ne derece Ortiisliyor?

2.2 STEM-centric Curriculum

Fakiiltenizdeki derslerinizin islenisinin, STEM egitimiyle ne derece
ortiistiigiinii  diislinliyorsunuz? Bu derslerde O6grencilere glinliik hayattan
problemler vererek, onlardan bu problemlere STEM sentezine uygun bir
sekilde bilimsel altyapilarii kullanip, siirece teknolojiyi de entegre edecek
sekilde ¢Oziim iiretmesini isteniyor mu?

Verilen ders igeriklerine baktigimizda salt STEM egitimi {izerine verilen bir
ders var m1?

Derslerin disinda STEM, STEM egitimi ve benzer igeriklerde aktiviteler
fakiiltenizde diizenleniyor mu?

Varsa = Bu dersler/aktiviteler neler? Ogrencilerin bunlara yaklagimlar: ne
sekilde oluyor?

Yoksa = Bu icerikte bir ders agilmasini, bu tarzda aktiviteler diizenlenmesini
diisiiniiyor musunuz?

2.3 Authentic Assessment

Fakiiltenizde verilen derslerde 6l¢gme/degerlendirme hangi yolla yapiliyor?
Projeler, portfolyolar, sézIi sunumlar gibi otantik yollar kullaniliyor mu?

2.4 Staff Capacity

Fakiilteniz biinyesindeki 6gretim tiyelerinin STEM konusundaki kapasitelerini
nasil degerlendirirsiniz?

STEM konusunda ¢alisma yapan fakiilteniz biinyesinde 6gretim iiyeleriniz var
mi1?

Ogrencilerden biri STEM alaninda ¢alisma yapmak isterse, bu konuda birlikte
calisabilecegi 6gretim iiyesi/iiyeleri var m1?
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Domain 111 — Strategic Partnership

3.1 STEM Partnership

STEM egitiminin gelistirilmesi amaciyla stratejik bir ortaklik yiiriittiigliniiz bir
kurulus, bakanlik, is yeri, topluluk veya baska bir iiniversite var mi1?
BILTEMM derlerse = BILTEMM fakiilte biinyesinde bir merkez mi?
Fakiilteye entegre bir kurulus var m1?

Fakiilte BILTEMM ile mi ¢alistyor mu? Fakiiltedeki hocalar BILTEMM ile
calistyor mu?

BILTEMM ile orta yiiriittiigiiniiz bir proje var m1? Onlara ne derece destek
oluyorsunuz?

BILTEMM bir ¢aligsma yapmak isterse onlara fakiiltenizi agcar misiniz?

Domain IV — STEM College and Career Readiness
4.1 STEM Path Preparation for Elementary School

4.2 Access to STEM college and career oppotunities for middle and high school
students

4.3 Planning Student Outreach and Support for Pre-K-12 STEM Initiatives

Ogrencilere STEM alanindaki kariyer firsatlarindan bahsetmek amaciyla
fakiiltenizde bilgilendirme, sunum ya da farkl etkinlikler yapiliyor mu?
Fakiiltede yiiksek lisans ve doktora 6grencilerini ¢gekebilmek amagli onlarin da
yer alabilecegi STEM alaninda ¢aligmalar, projeler yiiriitiiliiyor mu?

Okullara STEM lideri yetistirmek ya da STEM alaninda yetkin sayilabilmek
amagli bu yonde spesifik bir ytiksek lisans ya da doktora programi var mi? Ya
da diistiniiliiyor mu?
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C - Interview Questions of Head of BILTEMM

Domain | — School Vision and Structure for Success

1.1 STEM Miission and Vision

Daha 6nce STEM’i duymus muydunuz? Ne oldugunu biliyor musunuz?
STEM egitimi verilmesi hakkindaki diisiinceleriniz neler?
Ogretim iiyeleri STEM egitimini énemli buluyorlar m1?

Boliim vizyon ve misyonlari arasinda STEM egitimi yer aliyor mu?

Herhangi bir dokiimanda gegiyor mu? Vizyon belgelerinde belirtildi mi?

Bu vizyonu boliimiin tamami paylasiyor mu?

Ortak bir toplantida konustunuz mu? Bolimiin bu konudaki genel tutumu
nedir?

1.2 STEM-centric Culture

Bolimiin atmosferi STEM egitimine uygun mu? Bolimdeki 6gretim
tiyelerinin STEM egitimine bakis agis1 ne yondedir?

Boliimdeki dersler inter ya da trans disipliner sekilde mi igleniyor?
Ogretim iiyeleri, boliim icindeki diger oOgretim iiyeleri ile ve diger
boliimlerdeki 6gretim tiyeleri ile bilgi alisverisinde bulunuyorlar mi?

Boliimdeki derslerin igeriginde STEM’in dort farkli alanindan (Bilim,
Teknoloji, Miihendislik, Matematik) hangilerine deginiliyor?

Proje tabanli egitim ya da miihendislik uygulamalar1 derslerinizde yer aliyor
mu?

Derslerinize teknoloji entegrasyonu yapiliyor mu?

Boliimde STEM egitimine uygun sekilde dizayn edilmis siniflar ya da
laboratuvarlar bulunuyor mu?

1.3 STEM Program Evaluation

Boliimiiziin programinin hazirlanmasi stirecince STEM egitimi baz alindi mi1?
Siz bu baglamda b6liim programlarini inceliyor musunuz?

Boliim toplantilarinda bu konuyu giindeminize aliyor musunuz? Yapilmasi
diisiiniilen seyler var mi1?
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1.4 Budget/Management of Resources

Boliim biitcesinde STEM egitimi iizerine ayrilan bir biitge var m1?
Yoksa = Bunun iizerine bir sey yapilmasi diistintiliiyor mu?
Varsa = Bu biitge yeterli mi? Arttirmay1 diisiiniir miisiiniiz?

Domain Il —= STEM Curriculum, Instruction, and Assessment

2.1 Academic Rigor and Instructional Quality

Boliimiiniizde verilen egitim 6grenci merkezli sekilde mi veriliyor?

Ogrenci 6grenme siirecinin icinde aktif bir sekilde rol alabiliyor mu?
Ogrencilere verilen dersler boliimiiniiziin (varsa) STEM misyon ve vizyonuyla
ne derece Ortiisiiyor?

2.2 STEM-centric Curriculum

Fakiiltenizdeki derslerinizin islenisinin, STEM egitimiyle ne derece
ortiistiigiini diistinliyorsunuz? Bu derslerde Ogrencilere glinliikk hayattan
problemler vererek, onlardan bu problemlere STEM sentezine uygun bir
sekilde bilimsel altyapilarini kullanip, siirece teknolojiyi de entegre edecek
sekilde ¢Oziim iiretmesini isteniyor mu?

Verilen ders igeriklerine baktigimizda salt STEM egitimi {izerine verilen bir
ders var m1?

Derslerin disinda STEM, STEM egitimi ve benzer iceriklerde aktiviteler
boliimiiniizde diizenleniyor mu?

Varsa = Bu dersler/aktiviteler neler? Ogrencilerin bunlara yaklasimlari ne
sekilde oluyor?

Yoksa = Bu icerikte bir ders agilmasini, bu tarzda aktiviteler diizenlenmesini
diisiiniiyor musunuz?

2.3 Authentic Assessment

Boliimiizde verilen derslerde 6lgme/degerlendirme hangi yolla yapiliyor?
Projeler, portfolyolar, s6zIli sunumlar gibi otantik yollar kullaniliyor mu?

2.4 Staff Capacity

Boliimiiniiz ~ biinyesindeki  6gretim  iiyelerinin STEM  konusundaki
kapasitelerini nasil degerlendirirsiniz?

STEM konusunda ¢alisma yapan boliimiiniiz biinyesinde 6gretim iiyeleriniz
var mi1?

Ogrencilerden biri STEM alaninda ¢alisma yapmak isterse, bu konuda birlikte
calisabilecegi 0gretim iiyesi/iiyeleri var mi1?
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Domain 111 — Strategic Partnership

3.1 STEM Partnership

BILTEMM fakiilte biinyesinde bir merkez mi? Fakiilteye entegre bir kurulus
var m1?

Fakiilte BILTEMM ile mi ¢alistyor mu? Fakiiltedeki hocalar BILTEMM ile
calistyor mu?

BILTEMM’e fakiiltenin bakis agisi, onlara destek olma derecesiyle ilgili ne
sOylersiniz?

BILTEMM’in ¢aligma yapma talebine fakiilte olumlu yaklasiyor mu?

Domain IV — STEM College and Career Readiness
4.1 STEM Path Preparation for Elementary School

4.2 Access to STEM college and career oppotunities for middle and high school
students

4.3 Planning Student Outreach and Support for Pre-K-12 STEM Initiatives

Ogrencilere STEM alanindaki kariyer firsatlarindan bahsetmek amaciyla
fakiiltenizde bilgilendirme, sunum ya da farkl etkinlikler yapiliyor mu?
Fakiiltede yiiksek lisans ve doktora 6grencilerini ¢ekebilmek amagli onlarin da
yer alabilecegi STEM alaninda ¢alismalar, projeler yiiriitiiliiyor mu?

Okullara STEM lideri yetistirmek ya da STEM alaninda yetkin sayilabilmek amagh
bu yonde spesifik bir yiiksek lisans ya da doktora programi var mi? Ya da
diisiiniilityor mu?
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D - Interview Questions of Students

Domain | — School Vision and Structure for Success

1.1 STEM Miission and Vision

Daha 6nce STEM’1 duymus muydunuz? Ne oldugunu biliyor musunuz?
STEM egitimi verilmesi hakkindaki diisiinceleriniz neler?
Sizce ders aldigin 6gretim liyeleri STEM egitimini 6nemli buluyorlar m1?

Sizce boliim vizyon ve misyonlari arasinda STEM egitimi yer aliyor mu?
Ogretim hayatinda, béliim tanitimlarinda veya etkinliklerinde bununla ilgili bir
bilgiye rastladin mi1?

1.2 STEM-centric Culture

Aldiginiz dersler inter ya da trans disipliner sekilde mi isleniyor?

Bolimdeki derslerin igeriginde STEM’in dort farkli alanindan (Bilim,
Teknoloji, Miihendislik, Matematik) hangilerine deginiliyor?

Proje tabanli egitim ya da miihendislik uygulamalar1 aldiginiz derslerde yer
aliyor mu?

Aldiginiz derslerde teknoloji entegrasyonu yapiltyor mu?

Boliimde STEM egitimine uygun sekilde dizayn edilmis siniflar ya da
laboratuvarlar bulunuyor mu?

1.3 STEM Program Evaluation

Okumakta oldugunuz boliim programmiza STEM’in ne oranda entegre
edildigini diisiiniiyorsunuz?

Domain Il = STEM Curriculum, Instruction, and Assessment

2.1 Academic Rigor and Instructional Quality

Boliimiiniizde verilen egitim 6grenci merkezli bir sekilde mi veriliyor?
Siz 6grenme siirecinin iginde aktif bir sekilde rol alabildiginizi disiiniiyor
musunuz?
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2.2 STEM-centric Curriculum

Aldigmiz derslerin islenisinin, STEM egitimiyle ne derece Ortiistiiglinii
diistintiyorsunuz? Bu derslerde sizlere giinliik hayattan problemler vererek,
sizden bu problemlere STEM sentezine uygun bir sekilde bilimsel altyapinizi
kullanip, siirece teknolojiyi de entegre edecek sekilde ¢oziim iiretmeniz
isteniyor mu?

STEM egitimi tizerine bir ders programinizda yer aliyor mu ya da se¢meli ders
olarak alma sansiniz var mi1?

Derslerin disinda STEM, STEM egitimi ve benzer igeriklerde aktiviteler
boliimiiniizde ya da fakiiltede diizenleniyor mu?

2.3 Authentic Assessment

Aldiginiz derslerde 6lgme/degerlendirme hangi yolla yapiliyor?
Projeler, portfolyolar, sozlii sunumlar gibi otantik yollar kullaniliyor mu?

2.4 Staff Capacity

Bolimiiniiz  biinyesindeki  6gretim  {iyelerinin STEM  konusundaki
kapasitelerini nasil degerlendirirsiniz?

STEM alaninda bir calisma yapmak isteseniz, bu konuda birlikte
calisabileceginiz 6gretim iiyesi/iiyeleri var mi?

Domain 111 — Strategic Partnership

3.1 STEM Partnership

Fakiilte ya da boliimiiniiz ile ortak sekilde ¢alisan bir kurulus, bakanlik, is yeri,
topluluk veya baska bir liniversiteden haberdar misiniz?
Haberdar iseniz bunlar neler ve ne sekilde bir ortakliga gidilmis durumda?
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Domain IV — STEM College and Career Readiness
4.1 STEM Path Preparation for Elementary School

4.2 Access to STEM college and career oppotunities for middle and high school
students

4.3 Planning Student Outreach and Support for Pre-K-12 STEM Initiatives

Sizlere STEM alanindaki kariyer firsatlarindan bahsetmek amaciyla
fakiiltenizde bilgilendirme, sunum ya da farkl: etkinlikler yapiliyor mu?
Sizleri yliksek lisans ve doktoraya tesvik edebilecek igerisinde yer
alabileceginiz STEM alaninda ¢alismalar, projeler yiiriitiiliyor mu ve duyurusu
sizlere yapiliyor mu?

Fakiiltenizde okullara STEM lideri yetistirmek ya da STEM alaninda yetkin
sayilabilmek amacli bu yonde spesifik bir yiiksek lisans ya da doktora programi
var m1? Yoksa diistiniilmesi gerekli olur mu?
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