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ABSTRACT

Science, Technology, Engineering, Mathematics Education:

In-Service Science Teachers’ Views, Attitudes And Readiness

Rukiye BEKTAS

Department Of Mathematics and Science Education

MSec. Thesis

Advisor: Prof. Dr. Bayram COSTU

The aim of the study is to reveal in-service science teachers’ attitudes, views and
readiness for STEM education. For this aim, this study was conducted in two parts.
In the first part, in order to examine attitude and readiness of the in-service science
teachers, T-STEM survey [69] which consists of 9 different parts, was implemented
on the participants. In the second part, semi-structured interviews which consist of

6 questions were done to reveal views of the participants.

This study was conducted with 80 in-service science teachers who work in public or
private schools. Sample of this research consists of 20 male and 60 female volunteer
in-service science teachers with a mean age of 29. In service science teachers who
are participated to study have different educational backgrounds. Also, they had on
average 2-5 years of teaching experience. Some of the participants have prior
experience on teaching STEM. To analyze first part of the data different parametric
tests such as t-test, one-way analysis of variance (ANOVA) and correlation analysis
were used. For the second part of the data, content analysis technique was used by

the researcher.



The results of the analysis indicated that 25% of the participants had STEM
education and others did not. Although many of them did not have any STEM
education beforehand, most of the in-service science teachers have positive attitude
towards STEM education according to their hearings about STEM. They believe that
this approach will increase success of the students. Participants who had STEM
education used STEM in their classes. However, they stated that physical
circumstances of the schools, readiness of the in-service science teachers in Turkey
is not enough to apply STEM education yet. Besides, participants who did not have
STEM education stated that they do not know how to teach with STEM so that they
do not feel confident enough to lead students to follow STEM related career paths.
As a result of these, participants stated that there is need of content knowledge,
practice guideline, experience opportunity and suitable physical conditions to teach

with using STEM.

Key words: STEM education, in-service science teachers, readiness, attitudes, views

YILDIZ TECHNICAL UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
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OZET

Fen, Teknoloji, Miihendislik, Matematik Egitimi: Hizmet
ici Fen Bilgisi Ogretmenlerinin Gériigleri, Tutumlari ve

Hazirbulunusluklar

Rukiye BEKTAS

Matematik ve Fen Bilimleri Egitimi Anabilim Dali

Yuksek Lisans Tezi

Danisman: Prof. Dr. Bayram COSTU

Bu calismanin amaci, hizmet ici fen bilgisi 6gretmenlerinin FeTeMM egitimine
yonelik tutumlarini, goruslerini ve hazirbulunusluklarini ortaya koymaktir. Bu
amacla, bu calisma iki bolim halinde yiritilmistiir. Birinci bolimde fen bilgisi
O0gretmenlerine, tutum ve hazirbulunusluklarini 6l¢mek amaciyla 9 farkl boliimden
olusan T-STEM anketi [69] uygulanmistir. ikinci boliimde ise katilimcilarin FeTeMM
egitimi ile ilgili goriislerini detayl olarak ortaya koymak i¢in 6 yar1 yapilandirilmis

sorudan olusan gortiismeler yapilmistir.

Arastirmaci bu ¢alismayr kamu ve 6zel okullarda ¢alisan 80 hizmet ici fen bilgisi
O0gretmeni ile gerceklestirmistir. Arastirmanin 6rneklemini, yas ortalamasi 29 olan
20 erkek ve 60 kadin goniillii fen bilgisi 6gretmeni olusturmaktadir. Arastirmaya
katilan hizmet i¢i fen bilgisi 6gretmenlerinin farkli egitim gecmisleri ve ortalama 2-
5 yillik 68retim deneyimleri vardir. Katilimcilardan bazilari, FeTeMM o6gretimi
konusunda dnceden deneyime sahiptir. Verilerin ilk kisimlarini analiz etmek icin t-

testi, tek yonlii varyans analizi (ANOVA) ve korelasyon analizi gibi farkli parametrik
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testler kullanildi. Verilerin ikinci kisminin analizi icin arastirmaci tarafindan igerik

analizi teknigi kullanilmistur.

Analiz sonuglari, katihimcilarin %25'inin FeTeMM egitimi aldigin1 ve digerlerinin
almadigin1 gostermektedir. Bu duruma ragmen arastirma sonuglari gosteriyor ki
hizmet i¢i fen bilgisi 6gretmenlerinin cogu FeTeMM egitimi ile ilgili duyduklarindan
yola ¢ikarak FeTeMM egitimine karsi olumlu tutum icerisindeler. Bu yaklasimin
ogrencilerin basarilarini artiracagina inaniyorlar. Ayrica 6nceden FeTeMM egitimi
almis olan katilimcilar FeTeMM'i siniflarinda kullandiklarini ancak, okullarin fiziki
kosullarinin  ve Tiirkiye'deki hizmet ici fen bilgisi 06gretmenlerinin
hazirbulunusluklarinin hentiiz FeTeMM egitimini uygulamak icin yeterli olmadigini
belirttiler.  Ayrica, FeTeMM egitimine sahip olmayan katiimcilar, FeTeMM
konusunda egitim vermek ve bu alandaki mesleklere 6grencileri yonlendirmek
konusunda gerekli 6z yeterlilige sahip olmadiklarini belirttiler. FeTeMM egitimi,
O0gretim rehberi, deneyim firsati ve uygun fiziksel kosullara ihtiya¢ oldugunu
eklediler.

Anahtar Kelimeler: FeTeMM egitimi, hizmet i¢i fen bilgisi 6gretmenleri,

hazirbulunusluk, tutum, goriis

YILDIZ TECHNICAL UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
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1

Introduction

1.1 Literature Review

This chapter provides related researchs under two main titles; (a) STEM education,
(b) Teachers’ conceptualization of STEM education. First, the chapter explains
history, implementation and effectiveness of STEM education. Then the chapter
moves on to elaborate STEM education to frame focus of the thesis within context of
Turkish educational system. Later, the chapter explains teachers’ conceptualization
of the STEM education by considering their readiness, attitude and views. After
describing the related literature, this chapter concludes by objectives of present

study.

1.1.1 STEM Education

According to the Organization for Economic Co-operation and Development (OECD)
[48], in order to obtain sustainable economic growth, countries have to invest
science, technology, engineering and mathematics (STEM) literate work force which
will work in technology and science related jobs as a result of the transition to Digital
Age from Industrial Age, countries have to prioritize STEM education [51].
Economics, politics and international affairs show that there has been an emerging
need to prepare students for STEM career fields, which puts an emphasis on STEM
education [70]. Educating new generation according to skills of 21st century
directed educators to create STEM education which is an interdisciplinary approach.
Interdisciplinary characteristic of STEM education creates a harmony of four
disciplines and their subcategories, which overlaps every aspects of a real life

problem [49].

Although there is an emerging need, students’ interest of pursuing STEM related
careers have been shown gradually decreasing profile all around the world

[13][14][48][52][59][60]. By considering this situation, STEM education have been



promoted by governments and educational initiatives. Stakeholders of STEM
education such as teachers or policy makers have different understandings of STEM
education [8]. As Breiner et.al [7] explain, some of them accept it as integration of
four disciplines to solve real life problems and the other ones accepted it as
traditional coursework which lacks integration. However, all stakeholders have
agreed on STEM being one of the top educational priorities [61]. As Breiner et al. [7]
explained, policy makers and educators become aware of STEM being important
focus of education reform and global competitiveness, which evolved from
governmental policy with the guidance from National Science Foundation. In order
to educate students for 21st century and rising jobs, governments reserve big

budgets for STEM education, especially for Race to the Top competition [7][42].

Despite STEM education being more demanding need for developed countries, the
U.S. and European Union countries lead the way to promote STEM education. They
aim to maintain sustainable economic growth. Before OECD report, as Dugger [27]
mentions, STEM education was already supported in U.S. by many projects such as
Technology for All Americans Project (1994-2005) and Standards for Technological
Literacy: Content for the Study of Technology (2000-2007) which are funded by the
National Science Foundation (NSB & NSF) [48]. In 2005 the report called Tapping
America’s Potential: Education for Innovation released by a group of technology and
business initiatives [71], which shed lights on the actions to support STEM
education such as building national support, increase motivation to enter STEM
careers etc. Similar STEM education promotions projects which are funded by
European Commission (EC) have been done in Europe as well. EC has aimed to
increase interest in STEM education with many projects such as Promise, Roberta-
EU, Update, Profiles, Pathway, Fibonacci, Parsel, S-TEAM, Engineer in between
2002-2006; Horizon 2020 in between 2014-2020 [31][32][33]. Through these

projects, STEM education has been carried out to all Europe coordinately.

Likewise in Turkey, with the support of projects which are funded by EC, The
Scientific and Technological Research Council of Turkey, or by other collaborations,
STEM education activities has accelerated within the last decade so that show big

leap in the STEM areas [1][2][3][37][66]. In case of implementation of STEM



activities in Turkey, unfortunately, it changes according to school type so that a
small percentage of students have chance to access STEM education at international
standards [17]. PISA results revealed that 68.7% of the students in Turkey belong to
low socio-economic and cultural group so they have limited access to quality
educational resources and programs [50]. That's why, in Turkey, educating students
to be STEM literate is the main concerns of the national curricula because there is a
need to provide STEM education opportunities to disadvantaged students through
formal education programs. Integrated STEM education programs are needed to
train students as STEM literate individuals who can solve real life problems. STEM
related studies in Turkey, generally emphasize the context integration model
[13][68]. However, there is a need to practice content integration model that brings
STEM education disciplines together in a unit or within an activity. In order to meet
this need, the national curricula revised in 2017 so that, as Moore et.al [46] explain,
students participate in engineering design as a means to develop technologies that
require meaningful learning and an application of mathematics and science. STEM
integration in the classroom is not just a type of curriculum integration which
consists of simply putting different subject areas together. The concept of
curriculum integration is more complex and challenging than bringing four
disciplines together because the idea of curriculum integration is rooted in
educators’ awareness that real world problems cannot be separated into isolate
disciplines that are taught in schools [5][19][41]. There is not a single approach to
integrating STEM [8][9][28][39][43]. However, Moore et al. [46] revealed a
framework for integrated STEM education, which based on composition of different
frameworks: a) a motivating and engaging context, (b) an engineering design
challenge, (c) opportunity to learn from failure through redesign, (d) the inclusion
of math and/or science content, (e) student centered pedagogies, and (f) an
emphasis on teamwork and communication. Providing education for students who
want to pursuit STEM-related careers become challenging for educators because
teachers are expected to adapt their teaching practices to this ambitious educational

reform.



1.1.2 Teachers’ Conceptualization of STEM Education

There has been increased interest in integrated studies in STEM fields to better
prepare students to solve 21st century problems that require interdisciplinary
knowledge [6]. Ministry of education of countries around the world proposed
policies on the reconstruction of curriculums via integrated interdisciplinary STEM
learning. They declared the necessity and importance of STEM education in the
national curriculums to ensure direct integration to the lesson plans. Since then,
MOEs have made concentrated efforts to encourage successful implementation of

STEM education in schools.

Despite such efforts, education authorities have little awareness about how STEM
education is implemented in school, actually. The main reason behind it is the fact
that there is lack of information about how teachers, as a key stakeholder, value and
implement STEM education in schools. Despite the governments’ focused interest
in STEM education, roles, responsibilities and required teacher trainings has not
been well established yet [62][63]. As Bybee [9] stated, it is important that
stakeholders of STEM education have their own understanding of STEM education
in order to better manage it local level. However, this situation causes difficulties for
teachers because STEM education understanding of teacher might differ on personal

and practical level.

Besides skills that cut across the four disciplines, STEM education requires skills and
abilities which are different from traditional practices such as sharing
responsibilities with students in classroom management and collaborating with
other teachers from different fields [38][53][74]. However, many teachers feel
insufficient to teach STEM. As Ward and Lee [74] say, although some of the teachers
know theoretical part of requirements of STEM education, their practical experience
is not enough; that’s why, some precautions need to be taken to support teachers.
New or adapted teaching strategies that simulate real-world situations may be
required to gain new experience in teaching integrated STEM programs. Effective
professional development enable teachers to gain necessary pedagogical skills to
teach STEM, which will eventually affect STEM learning experiences of students

[12]. There have been many STEM related studies [12][20][21][35][55][75] which
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looks relations between STEM teaching skills and experiences of teachers and
students’ STEM learning performance. Results of the studies revealed that
inefficient taught STEM education have negative effect on students’ performance
because students learned more from qualified educators who have sufficient
pedagogical knowledge. Thus, effective personal development have extreme
importance for teachers in order them to adapt their teaching skills to STEM
education which is in the focus of 21st century’s educational reforms. Online
environment [22], heterogeneous groups [15][16], self-evaluation bases
[26][36][76], and collaborative professional learning communities [29][72]
revealed as ways of providing effective sustainable professional development for

teachers.

Beside the effectiveness of professional development and teacher content
knowledge [40][44][47][54][64], as Ring et al. [57] explain, teachers’ views,
attitudes and readiness affect adaptability of teachers to the required skills and
abilities of STEM education. Previous studies revealed that teachers’ attitudes and
views, which can identify teachers’ understanding of their role in students’ learning
process [56], affect classroom practices in STEM related courses of students
[30][45][58]. Although there are few researchs [73] that explore teachers’ attitudes
and views, they revealed that teachers’ negative attitudes and views are sign of their
low readiness regarding knowledge and understanding. By taking this situation into
consideration, as Stohlman, Moore and Roehrig [67] said, the probability of teachers

using STEM education in classroom is small.

Based on the gap in the literature which is lack of researches which try to reveal
teachers’ attitudes, views and readiness to adapt their teaching skills to STEM
education, the aim of the present study is to reveal in-service science teachers’

attitudes, views and readiness for STEM education.
1.2 Objective of the Thesis

The aim of this present study was to reveal in-service science teachers’ attitudes,
views and readiness for STEM education. The main goal was to investigate minds of
in-service science teachers by deeply analyzing what they are implementing or

planning to do in their lessons. Also, with current study, it is aimed to investigate the

5



factors which help and hinder STEM implementation ability of in-service science

teachers.
1.3 Hypothesis

Present study was conducted as a qualitative research; that is why, in the following
the research questions presented instead of hypothesis. In an attempt to realize

objective of the research, following research questions have arisen:

1- What are the attitudes of in-service science teachers towards STEM
education?

2- What are the readiness of in-service science teachers towards STEM
education?

3- Do these attitudes and readiness effect implementation of STEM
education?

4- What are the views of in-service science teachers towards STEM

education?



2

Framework of the Study

In this section, the framework of the research explained.

Teachers are the main shareholder of the education system. It is generally accepted
that the competencies of the teachers decides the quality of the education. This
quality plays an important role in improving students’ commitment and success.
Because of the required skills of 21st century, students need new knowledge and
competencies to be successful individuals and citizens. In order to adapt education
systems to 21st century’s requirements, reforms have made in curriculums.
However, these reforms requires teachers with professional attributes, knowledge

and practice in order to carry out these reforms.

The Competency Framework for Teachers provides guideline to teachers in order
to prepare them for 21st century’s requirements. The framework presents
professional attributes, knowledge and practice for teachers at the different stages
of their profession. It provides benchmarks within the concepts of attributes,
knowledge and practice which can be assessed throughout the teachers’

professional development.

The Competency Framework for Teachers [24] described professional knowledge,
skills and attributed that is required for in-service teachers. These competencies
may adjust according to specific topics and contexts. Five dimensions of teachers’
work, whose integration makes teaching more effective, border the competency
standards. Phases in the framework are not symbols of the years of work experience,
they symbolize the professional achievement and capacity. Professional capacity of
teachers develops non-linearly. It happens through working in different contexts
and working with different profiles. Besides these, there are some other customized
attributes that everyone who wants to enter teaching profession should have. This
framework guides shed light on teachers’ professional development journey. The

researcher presented the framework in Figure 1.



TEACHER

COMPETENCY
STANDARDS

Figure 1 The Competency Framework for Teachers [24]

The framework consists of several components. It standardized competencies for
effective teaching through three phases, which describes development of teachers’
work. These phases are not based on the length of experience, they have dynamic
structures. Regarding dimensions of teachers’ work, there are five dimensions,
which define general features of teaching profession with the focus of professional
effectiveness. The part, which is called as competency standards, describes effective

usage of professional knowledge and skills within the workplace context.

Professional attributes are the features that are compulsory for effective teaching.
These attributes prepare teachers for every topic, every context, every challenge

and obligations of teaching profession. The framework also describes relationship
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between shareholders of education such as teachers, students, parents so on.
Professional attributes include attitudes, readiness, skills and values of teachers.
Professional attributes to ensure effective teaching through every step of teaching

profession is like as follows:

PHASE 1 PHASE 2 PHASE 3

COLLABORATIVE
Teachers demonstrate good interpersonal skills by creating opportunities to communicate and share
knowledge, ideas and experience with others. They seek assistance from colleagues and are keen to
consider and act upon advice offered. Teachers acknowledge and encourage students, parents and
caregivers as partners in leaming.

- -
COMMITTED
Teachers are dedicated to educating young people and act in the best interests of students.
They enjoy meeting the challenges encountered Iin educating others and are inspired to make a
difference. Teachers are devoted to the educational, personal, social, moral and cultural development
of their students and aim to teach them how to be life-long leamers and active members of soclety.

EFFECTIVE COMMUNICATOR
Teachers have a presence that a positive influence on behaviour. They can articulate
their thoughts and ideas whilst their language according e context and audience.

ETHICAL
Teachers respect the rights of others by acting with consistency and impartiality. They have an
understanding of the principles of social justice and demonstrate this by making just and fair decisions.

- L
INNOVATIVE

Teachers are creative problem solvers who are willing to take risks In order to find new and enterprising
solutions to educational issues and are inventive when developing educational programs. They provide
learning experiences that engage student interest and enhance student learning.

L .
INCLUSIVE

Teachers treat students with care and sensitivity by identifying and addressing their educational,
physical, emotional, social and cultural needs. They are astute in recognising and responding to
barriers that inhibit student outcomes.

- L]
POSITIVE
Teachers are supportive and constructive in their interaction with others. They show flexibility in an
ever-changing work environment and are willing to consider critically and implement change.
Teachers are advocates of their profession.

] L]
REFLECTIVE
Teachers are insightful in analysing their professional practice and can demonstrate evidence-based
decislon-making. Teachers draw upon their professional knowledge to plan a course of action and
determine goals that improve their practice and student learning. They are informed professionals
who avall themselves of professional learning opportunities in order to examine critically new and
emerging educational trends.

Figure 2 Professional Attributes of Effective Teaching [24]



Professional practices are the actions that are symbols of competency-related
professional behaviors. These practices carry teachers to next competency

standard. Professional practices to ensure effective teaching is like following:

DIMENSION 1

Facilitating
Siudent Learning

DIMENSION 3
Engaging in
Profassional
Laarning

DIMENSION 4

DIMENSION 5

Forming
Parinerships
within the School
Community

phase should:

Engage students in
purposeful and

appropriate leaming
expariences

Establish
partnerships with
students, colleagues,
parents and other
caragivers

Cater for diversa
student laaming
styles and neads
through consistent
application of a wida
range of teaching
strategies

Contribute to the
devalopment of a
leaming community

Provide support for
cumiculum policy or
other program teams

Support student
leaming through
parinarships and
Teamwork with
mambers of the
school community

PHASE 2

Teachers operating
within the third
phase should:

Use axamplary
teaching strategios
and techniques that
mizat the neads of
individual students,
groups andfor
classas of studants in
a highly responsive
and inclusive mannar

Consistently usa
ememplary

assessmeant and
" frateqi

responsive and
inclusive

Engagea in a v
of leaming a
that promote

development of a
leaming community

Provide leadership in
the =chool by
assuming a key rok
in school
davelopmant
processas including
curmculum planning
and policy formulation

Facilitate teamwork
within the school
community

Figure 3 Professional Practices of Effective Teaching [24]
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As a result, the Competency Framework for Teachers creates basic benchmarks for
defining the professional attributes, knowledge and practice in the fields that a
teacher should have. It also guides the policies to be developed in this field. In
addition to defining and developing the content of theoretical and practical courses
in the curriculums of universities, the qualifications that teachers need for
professional development can be determined in a concrete way. In addition, the
hiring process can be organized in accordance with the qualifications. On the other
hand, in-service teachers can see their own strengths and weaknesses that need to
be developed objectively. Therefore, teachers can be more motivated to develop

themselves and to take responsibility for continuous professional development.

Furthermore, through an objective performance evaluation system based on
competences, the current situation of each teacher can be analyzed objectively and
accordingly, more qualified personal and professional development opportunities
can be provided. It also provides chance to develop all policies related to education
system and the teachers in a holistic and expedient way. This will then lead to the
development of the trust and ethics of teachers as well as the social status of the
teaching profession. Thus, the effective cooperation of all stakeholders in the
process of teacher training ensures teachers that meet requirement of the 21st

century.

Competency framework for teachers that is a tool used as conceptual framework for
the present study. In the light of parts of this framework, collected data were
analyzed. According to parts of frameworks, in-service science teachers’ attitudes,

readiness and views were interpreted.
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3

Methodology

In this section, the methodology of the research explained. The methodology part
composed of research design, research participants, data collection instruments,
data collection process, data analysis process, trustworthiness and research

permission and ethical consideration.
3.1 Research Design

As a research design of present study, the researcher used mixed research method
in which the researcher uses mixture of quantitative and qualitative data in single
study [18]. As Denzin [23] pointed out quantitative research assists the qualitative
research by providing baseline information. Beside this, qualitative data interprets,

clarifies and validates quantitative data.

In the quantitative part of present study, survey research design was used. In this
design, researcher collects quantitative data using questionnaires to examine beliefs
and attitudes of individuals about target concept. In case of present study, the
researcher used survey research design to examine in-service science teachers’
attitudes and readiness about STEM education. The collected quantitative data

provided baseline information for qualitative part of the present study.

In the qualitative part of present study, phenomenology was used as a research
design. Phenomenological research is a qualitative research method that focuses on
comparing and contrasting the reflections of a homogenous group of people who
have all experienced the same or similar events [22]. In case of present study,
researcher collects qualitative data using interviews to examine views of in-service
science teachers’ attitudes and readiness about STEM education. The collected
qualitative data validates and clarifies quantitative part of the present study. The
mixed research design helped to examine perspectives of in-service science
teachers’ by revealing their way of interpreting their experiences regarding STEM

education and way of attributing meaning to these experiences.
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3.2 Research Participants

The participant group of the study consisted of 80 in-service science teachers and
who are familiar with STEM education. Target group of the research differed
regarding age, gender, educational backgrounds, work experience and work places.
The participant group included 20 (25%) male and 60 (75%) female in-service
science teachers between the ages of 22-41 who have different work experiences.

The details of the demographic information are shown in the Table 1.

Table 1 Details of participants’ demographics

» 2 © © % 0) CE»
= E . _So | &2 oo | 9E SE¢
5z = g 8= 2 2 =02 og =205
S 3 | < 53S9 <& Ss9 3 ES®Q
£ o (O] - >0 o o Q2 - S ng9no
g8 i =5 i - =
— (7))

1 F 26 MA Private 0-1 YES YES

2 F 26 MA Public 2-5 NO NO

3 F 28 BA Public 2-5 NO NO

4 F 31 BA Public 6-10 NO NO

5 F 26 MA Public 2-5 NO NO

6 F 28 BA Public 2-5 NO YES

7 F 30 BA Public 2-5 NO YES

8 F 27 BA Public 2-5 NO NO

9 F 24 MA Public 0-1 NO NO
10 M 32 MA Public 6-10 YES YES
11 M 30 PhD Public 6-10 NO NO
12 M 39 BA Private +16 YES YES
13 F 25 MA Public 2-5 NO YES
14 F 32 PhD Public 6-10 YES YES
15 F 25 BA Public 2-5 NO NO
16 F 25 BA Public 2-5 NO NO
17 F 30 BA Public 2-5 NO NO
18 F 27 MA Public 2-5 YES NO
19 F 28 BA Public 6-10 NO NO
20 F 22 BA Public 0-1 YES NO
21 F 25 MA Private 2-5 NO YES
22 F 33 MA Public 11-15 NO NO
23 F 27 MA Public 2-5 YES NO
24 M 33 PhD Public 6-10 NO NO
25 F 29 BA Private 6-10 NO NO
26 F 41 BA Public +16 YES YES
27 M 31 MA Public 6-10 YES YES
28 M 29 BA Public 6-10 NO YES
29 M 32 MA Public 11-15 NO YES
30 F 25 BA Public 2-5 NO NO
31 M 29 MA Public 2-5 YES YES
32 F 31 MA Public 2-5 YES NO
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33 M 29 BA Public 2-5 YES YES
34 F 39 BA Public 6-10 NO NO
35 F 24 MA Private 2-5 YES NO
36 M 30 MA Public 6-10 NO NO
37 M 39 MA Public +16 NO NO
38 F 35 BA Public 11-15 NO NO
39 F 35 MA Public 11-15 NO NO
40 F 23 BA Public 2-5 NO NO
41 F 28 MA Public 2-5 NO NO
42 M 34 BA Public 11-15 NO NO
43 F 40 BA Public +16 NO YES
44 F 26 MA Public 2-5 NO NO
45 M 35 BA Public 6-10 YES YES
46 M 31 BA Public 6-10 NO NO
47 F 27 BA Public 2-5 NO NO
48 M 26 BA Private 2-5 NO NO
49 F 25 BA Private 0-1 YES YES
50 F 25 MA Private 0-1 NO NO
51 F 40 BA Private 6-10 NO NO
52 F 24 MA Public 2-5 YES YES
53 F 25 MA Public 0-1 NO NO
54 F 25 MA Private 2-5 NO NO
55 F 26 MA Public 0-1 NO NO
56 M 33 MA Private 2-5 NO NO
57 F 36 MA Private 6-10 NO YES
58 F 24 MA Private 0-1 YES YES
59 F 27 MA Private 2-5 NO NO
60 F 25 BA Private 2-5 YES YES
61 M 30 BA Public 6-10 NO NO
62 F 31 BA Public 6-10 NO NO
63 M 28 BA Public 2-5 NO NO
64 F 26 MA Public 0-1 NO NO
65 F 25 MA Private 0-1 NO YES
66 F 37 BA Public 11-15 NO NO
67 F 29 BA Public 2-5 NO NO
68 F 26 BA Public 2-5 NO YES
69 M 32 MA Public 6-10 NO NO
70 F 25 BA Private 2-5 NO NO
71 F 27 BA Private 2-5 NO YES
72 F 25 BA Private 2-5 NO NO
73 F 24 BA Public 2-5 NO NO
74 F 25 BA Public 0-1 NO NO
75 M 31 BA Public 2-5 NO NO
76 F 25 BA Public 0-1 NO NO
77 F 26 BA Public 2-5 NO NO
78 F 24 BA Public 2-5 NO NO
79 F 27 BA Public 2-5 NO NO
80 F 26 BA Private 2-5 NO NO
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The summary of the participants’ demographic were shown in the Table 2. The table
shows that 75% of the participants were female, 25% of the participants were male,
56.3% of the participants have BA degree, 43.8% of the participants have MA or PhD
degrees, 75% of the participants work in public schools, 25% of the participants work

in private schools and majority of the participants (50%) have 2-5 years of work

experience.
Table 2 Descriptive data of participants
Number(#) Percentage(%)
Gender
Female 60 75
Male 20 25
Latest Educational Degree
Undergraduate 45 56.3
Graduate 35 43.8
Workplace Type (School)
Public 60 75
Private 20 25
Work Experience (years)
0-1 12 15
2-5 40 50
6-1 18 22.5
11-15 6 7.5
16+ 4 5

In case of STEM training and STEM education usage of participant group, descriptive
statistics (Table 3) showed that 22.5% of the participants got STEM training and 30%
of the participants use STEM education in their lessons. These results indicated that
some of in-service science teachers use STEM education in their lessons without having

training about it.

Table 3 STEM education summary of participants

Previous STEM Training Number(#) Percentage(%)
NO 62 77.5

YES 18 22.5
STEM Education Usage in Lessons

NO 56 70

YES 24 30
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These participants were chosen among in-services science teachers by purposeful,
snowball and convenience sampling method which was used because of
participants’ convenient accessibility to the author of the thesis. Farrokhi and
Mahmoudi-Hamidabad [34] explained convenience sampling as a way of sampling
the members of target population if they meet already determined criteria of the

researcher align with the aim of the study such as availability at easy accessible time.

3.3 Data Collection Instruments

The present study was carried out with two parts. In the first part, to describe
attitudes and readiness of in-service science teachers, T-STEM survey was used as
data collection tool because surveys can be useful when a researcher wants to collect
data on phenomena that cannot be directly observed. Before the survey, the
researcher added some questions to gather demographic information of the
participants. t-STEM survey which consist of 9 parts developed by Friday Institute
for Educational Innovation (2012), translated to Turkish by Tas, Yerdelen &
Kahraman [69]. Each part invited teachers to give information about their self-
efficacy for teaching, their belief that teachers affect student learning, how often
students use technology, how often they use certain STEM instructional practices,
their attitudes toward 21st century learning, their attitudes toward teacher
leadership and their awareness of STEM careers. The survey is five point Likert Type
scale and each statement were labeled as 5=strongly agree, 4=agree, 3=undecided,
2=disagree and 1=strongly disagree. In order to measure reliability and validity of
the survey, two confirmatory factor analyses (CFA) were conducted using LISREL
8.8 (Joreskog & Sérbom, 2007): (1) for all subscales other than Student Technology
Use (n=324) and (2) for Student Technology Use by removing N/A respondents (n=
225). The first CFA results indicated good model fit for the proposed eight factor
structure (S-RMR= 0.065, CFI= 0.959, NNFI=0.957, IFI= 0.959). The second CFA was
conducted with Student Technology Use items and fit indices supported that the
data fit well to the proposed one factor structure (S-RMR=0.052, CFI= 0.929, NNFI=
0.901, [F1= 0.930) [69]. In Appendix-A, the researcher presented the t-STEM survey.

In the second part, to reveal views of in-service science teachers, semi-structured

interviews were used as data collection tool. After analyzing related literature,
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framework of the study and the quantitative data of the study, the researcher
created interview protocol with 6 questions. During construction process of the
interview questions, the advisor of the present study who is an expert on STEM
education guided process from expert point of view. Also, the researcher got
opinions of other researchers who work on the similar topic. In Appendix-B, the

researcher presented the interview protocol.

In order to answer research questions of the present study, in the Table 4, the

researcher shared the connections between data collections tools and research

questions.
Table 4 Research questions and data collection tools
Research Questions Data Collection Tools
t-STEM Questionnaire
Part 2 Science teaching
, outcome expectancy
1-What are the attitudes of
in-service science teachers Part 4 Mathematics teaching
towards STEM education? outcome expectancy
Teacher leadership
Par .
art8 attitudes
Part 1 Science teaching

efficacy and beliefs

2-What are the readiness of
in-service science teachers Part 3
towards STEM education?

Mathematics teaching
efficacy and beliefs

STEM career

Part 9
awareness
Student technology
Part 5
3-Do these attitudes and ar use
readiness effect Part 6 Elementary STEM
implementation of STEM instruction
o .
education? Part 7 21st cent}lry learning
attitudes

4-What are the views of in-
service science teachers Interviews
towards STEM education?
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3.4 Data Collection Process

This mixed research study aimed to examine in-service science teachers’ attitudes,
views and readiness for STEM education. As it was stated before, survey research
design and phenomenology was selected as the most appropriate research designs

for data collection and analysis processes of the study.

The data from the t-STEM questionnaire was collected via online platform. First,
consent form and demographic information form were filled in by the participants
before the survey. The questionnaire was distributed in the period between
November 2017 and December 2017, to the 80 in-service science teachers in
Istanbul. Filling in the questionnaire was voluntary and took approximately 20

minutes.

The qualitative data was collected through face-to-face semi-structured interviews
that were created by the researcher. This interview protocol allow participant to
reflect on and explain his/her personal perspective on STEM education. After the
quantitative data collected, the researcher chooses 10 participants among 80
participants who completed the t-STEM questionnaire, conveniently and
purposefully. Interviews hold after planning with those who accept to be included

in the study. Each interview session took approximately 20-25 minutes.
3.5 Data Analysis Process

In the data analysis part, the researcher analyzed the collected data looking for
significant statements that explains in-service science teachers’ attitudes, views and

readiness for STEM education.

First part of the data analysis focused on quantity and relation of in-service science
teachers’ responses to each part of the t-STEM survey. That means, it was
determined that the parts were understood or not, by looking at the number of the
participants’ answers and whether the answers were coincident with other parts or
not. At this point, different parametric tests such as t-test and one-way analysis of
variance (ANOVA) were used in analysis of the obtained data from the survey based

on p=0.05 significance level that were used to clarify the significance of the
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differences on means. All statistical analyses were conducted using the program

SPSS.

Before proceeding to the analyzes to be carried out for the purpose of the study, it
was tested whether the data obtained from the participants were in accordance with
the basic assumptions of parametric statistics. For this purpose, firstly, whether the
responses of the participants to the questionnaire and scale questions were entered
correctly on the computer and whether there were missing values were examined
with various sub-programs of SPSS 21 statistical package program. Then, it is
examined whether multiple parametric statistics meet some assumptions such as
normality, covariance and linearity [68]. The z values of the variables were
calculated so that the extreme values in the data were not detected and included in
the analysis. Considering this coefficient (-3.29> z <3.29), no excessive value was
found in the data obtained from the participants. Thus, analyzes were continued

using the data of 80 people.

As a second part of the data analysis, after conducting all the interviews with
participants, responses from the participants were transcribed. Then the analysis
process continued in six steps, as it is suggested by Smith et al. [65]. First, all
transcripts were read and listened to be able to have comprehensive knowledge of
the data. In the second steps, in order to gain insight into perspective of participants
about the phenomenon, the researcher added descriptive comments which include
initial notes and significant quotes. Then, for the third step, responses were coded
to create main themes which indicate answers of the research questions with the
help of previous descriptive comments. In fourth and fifth steps, the researcher tried
to reveal connections and patterns in each response of the participants by codes in
order to create common themes. At the final step of the analysis, researcher created
patterns and themes among responses of the all participants. By concluding this
process, the structural and contextual descriptions of perspective of the participants
revealed [18]. At the end of the analysis, researcher mixed the both part of the data
analysis and showed connections between analyzes of the collected data and

research questions.
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3.6 Trustworthiness

In order to ensure trustworthiness of the data analysis, triangulation method was
used in the present study. As Denzin [23] stated triangulation means combination
of one or two perspectives, theories, sources or opinions in order to clarify and

validate understanding of researcher.

In the present study, two other researcher who work on the similar topic coded
interview transcripts independently. Then the researchers compare all codes and
caught consistency by discussing differences with other researchers until consensus

was reached.

On the other hand, comparisons of gathered data from two part of the present study
provide credibility of the study. Quantitative data compose baseline findings of the
data and qualitative data clarifies and validates this quantitative data, which

eventually ensure credibility of the study.

Beside these, transcribed data shared with the participants to ensure that there is

not any missing point or misunderstanding during the transcription process.
3.7 Research Permission and Ethical Consideration

Through the thesis process, all participation was strictly based on a voluntary basis
so that the participants are informed and protected. The ethical treatment of the
participants’ data was considered throughout the design and continuum of the
study. The participants are able to drop out at any time by leaving the study. Also,
incomplete surveys are not included in the study.

While using the t-STEM questionnaire, required permissions received from the Tas,
Yerdelen & Kahraman [69] who translated the questionnaire in Turkish. In

Appendix-C, the researcher presented the permission e-mail.
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A

Result & Discussion

This chapter presents collected information related to research questions. The
findings from data analysis were presented in accordance with the research
questions. The collected data analyzed under the main focus of in-service science
teachers’ attitudes, views and readiness for STEM education. In order to understand
mindset of in-service science teachers questionnaires were filled in and interviews
were done. The responses of the participants to interview questions were translated
to English while quoting. Also, due to ethical issues, names of the participants are
coded. The combination of these data created deeper understanding of the in-
services science teachers’ perspective on STEM education. In this part, each finding
was represented under related research questions. Each research questions were

discussed within the scope of related survey parts and interview questions.
4.1 Descriptive Statistics

The participant group of the study consisted of 80 persons who are in-service
science teachers. The participant group included 20 (25%) male and 60 (75%)
female in-service science teachers between the ages of 22-41 (mean age = 28.89)

who have different work experiences.
Effect of gender

Independent samples t-test was applied to the data obtained in order to determine
whether the scores obtained from the subscales of STEM questionnaire differed
according to gender. When the results of the analysis were examined, it was seen

that the scores of the male and female participants for each subsection did not differ

(p>.05).
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Effect of educational background

Independent samples t test was applied to the data obtained in order to determine
whether the scores obtained from the subscales of the STEM questionnaire differed
according to the educational background variable. When the results of the analysis
were examined, it was seen that only the scores obtained in the ninth subsection of
the questionnaire differed according to the level of education [t (78) =-2.61, p <.05].
According to this, the average score of the participants with a bachelor's degree in
the ninth part was found to be significantly lower than that of the participants with
a graduate level of education. This means readiness of participants with bachelor
degree was found to be significantly lower than that of the participants with a

graduate level of education. Information on this result was presented in Table 5.

Table 5 Effect of educational background

Variables N Mean Sd df t p
T-STEM Survey

9th subscale

Undergraduate 45 11.18 4.73 78 -261  0.01
Graduate 35 13.89 4.42

Effect of workplace type (school)

Independent samples t-test was applied to the data obtained in order to determine
whether the scores obtained from the subscales of STEM questionnaire differed
according to the type of workplace (private school and public school). When the
results of the analysis were examined, it was found that the scores obtained from
the subscales of the participants did not differ according to their studies in public or

private schools (p> 0.05).
Effect of having previous STEM training

Independent samples t-test was applied to the data obtained in order to determine
whether the scores obtained from the subscales of STEM questionnaire differed
according to whether they had received STEM training before. When the results of

this test were examined, it was seen that the scores of the participants differed only
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in the ninth subsection of the STEM questionnaire subscale [t (41.1) = -4.26, p <.05].
Accordingly, the mean scores of the participants who received STEM training from
the ninth part of the questionnaire were significantly higher than those of those who
did not have STEM training. However, Levene’'s Test results showed that the
variances were not homogeneous (p <0.05). A significant difference between the
number of people in the two groups (with and without STEM training) compared
should be taken into account when evaluating the results. Information on the results

of this analysis was presented in Table 6.

Table 6 Effect of having previous STEM training

Variables N Mean Sd df t p
T-STEM Survey

9th subscale

Without training 62 11.44 4.76 41.1 -4.26  0.001
With training 18 15.56 3.20

Effect of STEM education usage in lessons

Independent samples t-test was applied to the data obtained in order to find out
whether the scores obtained from the subscales of STEM questionnaire differed
according to whether they used to teach before using STEM or not. When the results
of this test were examined, it was seen that the scores of the participants differed
only in the ninth subsection of the STEM questionnaire subscales [t (41.1) =-3.02, p
<.05]. Accordingly, the mean scores of the participants who had previously taught
using STEM from the ninth subsection of the questionnaire were significantly higher
than those of those who had not taught using STEM. Levene’s Test results showed
that the variances were not homogeneous (p <0.05). This should be considered
when examining the results. Information on the results of this analysis can be

examined in Table 7.
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Table 7 Effect of using STEM education in lessons

Variables N Mean Sd df t p

T-STEM Survey

9th subscales

Not using STEM Education 56 11.46 4.94 58.44  -3.02 001
Using STEM Education 24 14.46 3.64

4.2 Results of Inferential Data Analysis

Pearson Product-Moment Correlation analysis was conducted to investigate the
relationships between the sub-dimensions of STEM questionnaire, age and
professional experience variables. Correlation analysis can be examined in Table 8.
As it seen in the table, science teaching efficacy and beliefs has positive and
meaningful correlation with science teaching outcome expectancy (r=.54, p<.01),
mathematics teaching efficacy and beliefs (r=.23, p<.05), mathematics teaching
outcome expectancy (r=.26, p<.05), students’ technology use (r=.38, p<.01),
elementary STEM instruction (r=.56, p<.01), 21st century learning attitudes (r=.34,
p<.01), teacher leadership attitudes (r=.58, p<.01) and STEM career awareness
(r=.35, p<.01). Similarly, science teaching outcome expectancy has positive and
meaningful correlation with mathematics teaching outcome expectancy (r=.49,
p<.01), students’ technology use (r=.32, p<.01), elementary STEM instruction (r=.47,
p<.01), 21st century learning attitudes (r=.41, p<.01) and teacher leadership
attitudes (r=.43, p<.01).

On the other hand, mathematics teaching efficacy and beliefs has positive and
meaningful correlation with only mathematics teaching outcome expectancy (r=.45,
p<.01). According to Table 8, mathematics teaching outcome expectancy has
positive and meaningful correlation with students’ technology use (r=.27, p<.05),
elementary STEM instruction (r=.30, p<.01), 21st century learning attitudes (r=.29,
p<.01) and teacher leadership attitudes (r=.37, p<.01).

24



Table 8 Correlation coefficients between variables

Variables 1 2 3 4 5 6 7 8 9 10 11

1Partl -

2 Part 2 S4** -

3Part3  .23* .12 -

4Part4  .26*  49** 45*F*

5Part5  .38** .32** .16 27 -

6Part6  .56** 47** 17 30**  55** -

7Part7  .34** A41** .05 29%*%  26%  40*%* -

8Part8  .58** .43** .18 3726 B3**  .56**

9Part9  .35** .17 .03 .16 23*%  A0** 24* 20

10 Age 14 A1 -17 11 -04 -02 .16 -01 .02 -

11 Exp. .16 .07 -16 .12 .01 .07 .16 .02 -01 .84** -

*p<0.05, **p<0.01

Students’ technology use has positive and meaningful correlation with elementary
STEM instruction (r=.55, p<.01), 21st century learning attitudes (r=.25, p<.05),
teacher leadership attitudes (r=.26, p<.05) and STEM career awareness (r=.23,
p<.05). Elementary STEM instruction has positive and meaningful correlation with
21st century learning attitudes (r=.40, p<.01), teacher leadership attitudes (r=.53,
p<.01) and STEM career awareness (r=.40, p<.01). 21st century learning attitudes
has positive and meaningful correlation with teacher leadership attitudes (r=.56,
p<.01) and STEM career awareness (r=.24, p<.05). Teacher leadership attitudes has

positive and meaningful correlation with STEM career awareness (r=.29, p<.01).
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As it was stated before, science teaching outcome expectancy (Part 2), mathematics
teaching outcome expectancy (Part 4) and teacher leadership attitudes (Part 8)
were specified as “attitude” related parts of the t-STEM questionnaire; science
teaching efficacy and beliefs (Part 1), mathematics teaching efficacy and beliefs (Part
3) and STEM career awareness (Part 9) were specified as “readiness” related parts
of the t-STEM questionnaire; student technology use (Part 5), elementary STEM
instruction (Part 6) and 215t century learning attitudes were specified as “attitudes
and readiness effect on implementation” related parts of the t-STEM questionnaire.
As it was stated above in, attitudes related parts of t-STEM questionnaire and
readiness related parts of t-STEM questionnaire have positive and meaningful
correlation with implementation of STEM education related parts of t-STEM
questionnaire. Attitudes of in-service science teachers has positive and meaningful
correlation with readiness of in-service science teachers (r=.58, p<.01).
Implementation of STEM education has positive and meaningful correlation with
attitude of in-service science teachers (r=.64, p<.01) and readiness of in-service
science teachers (r=.93, p<.01). These correlations can be interpreted as if an in-
service science teacher has a positive attitude and readiness, this teacher uses STEM
education in his/her lessons. When Table 10 was examined, it was found that the
attitudes and readiness of the participants about STEM significantly predicted the
implementation of STEM. Attitude and readiness variables together account for 87%
of the total variance (R? = .87, F (2.78) = 255.84, p <0.01). Relationships among
attitude and readiness of in-service science teachers and implementation of STEM

can be examined in Table 9 and Table 10.

Table 9 Relationships among attitude, readiness and implementation of STEM

Variables 1 2 3
1 Attitude -

2 Readiness 58** -

3 Implementation .64** 93** -

*p<0.05, **p<0.01
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Table 10 Variables that predict STEM implementation

Variables R R2 Beta F t
Attitude 15 3.12**
Readiness 93 87 .84 255.84 17.12**

The reason why the variance is so high may be that attitude and readiness are sub-
sections of the t-STEM survey. However, the researcher analyzed the collected data
looking for significant statements that explains in-service science teachers’
attitudes, views and readiness for STEM education. For the purpose of the study, it

is expected to approach collected data inductively.
4.3 Results of Analysis of Codes and Themes

In order to understand views of in-service science teachers on STEM education and
STEM integrated science curriculum, interviews done. The responses of the
participants translated to English while quoting. The combination and analysis of
responses created deeper understanding of mindset of in-service science teachers.
Responses relating views of in-service science teachers on STEM education and
STEM integrated science curriculum has been gathered through interview questions
and combined. These combined responses coded. Then codes come together around
two main themes which are definition of STEM and features of STEM learning

resources. Frequency of the codes can be examined in Table 11.

It indicates responses of participants revolve around two main themes which are
definition of STEM and features of STEM. Regarding definition of STEM education,
70% of in-service science teachers defined STEM education as an integrated

disciplines. An example of participants’ responses:

“STEM education is mixture of science, technology, engineering and mathematics.”

(Participant 22)
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Table 11 Frequency table of codes

# of

Themes Codes participants
mentioned

Integrated disciplines 7

Teaching approach 9

Definition of STEM Acronym 3

Teamwork 5

Design process 9

Engineering 3

Usable & Helpful 6

Implementable in Turkey 6

Science-based 8

Features of STEM Project-based 9

Not Implementable in Turkey 4

Learnable 7

Un-learnable 3

Total 10

90% of participants defined STEM as teaching approach to use in science lessons.
The reason for this response might be the fact that participant group of the present
study consist of in-service science teachers. Also, this definition might be a sign of
in-service science teachers’ perception regarding STEM because of the fact that they
accept it as a compulsory that comes from new arrangements of the science

curriculum. An example of participants’ responses:

“STEM is the new teaching approach that we should use in our science classes because

of the fact that it is integrated in the new science curriculum.” (Participant 37)

30% of the participants defined STEM as an acronym that stands for Science,
Technology, Engineering and Mathematics. This might be seen as a half-read
definition, the reason for these responses might be the fact that when some of
participants graduated, STEM education is not included to the teacher training
curriculums. Also, because of the fact that they had many years of work experience,
it might cause vocational blindness as a barrier to adapt new trends. An example of

participants’ responses:
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“STEM is just an acronym that stands for science, technology, engineering and

mathematics.” (Participant 4)

90% of participants defined STEM as design process and 30% of participants
defined STEM as engineering. Because of the fact that STEM is accepted as an
project-based approach, majority of participants defined STEM as a design process.
On the other hand, although engineering is one of the components of STEM,
responses of participants intended to state STEM as a baseline for engineering
profession, which might cause specialization of STEM education for engineering

profession.

“STEM is a mixture of all sciences that are required for mainly become an engineer.
You need to know science and mathematics and you need to use technology in order to

be an engineer.” (Participant 4)

There is not a wrong or right definition of STEM. Although there is widely accepted
definitions like Capraro et al. [10][11] stated; as an interdisciplinary educational
approach, STEM (Science, Technology, Engineering and Mathematics) encircles K-
12 curriculum. STEM education should not be bordered with definition but
expressed according to perspectives. That is why, it is expected to receive different

definitions as responses.

Regarding features of STEM education, majority of participants described STEM as
project-based education (90% of participants) and science-based education (80%
of participants) defined STEM education as an integrated disciplines. An example of

participants’ responses:

“When I assigned the project to the students, I try to follow STEM education approach
as much as I can. I first want my students to find real world problem and I want them
to make brainstorming about the possible solutions. Then, I want them to visualize

their solutions.” (Participant 37)

“I try to explain scientific background of all topics. Because, I think, STEM approach is
all about science. Technology, engineering and mathematics all of them are branches

of science. That is why, I think, STEM means science.” (Participant 51)
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Although 70% of the participants think that STEM is learnable and they attend
courses and workshops to learn STEM, 30% of the participants think it is not
learnable. Even, the veteran in-service science teachers who are participants of the
present study, although they spend many years in the profession, they still attend
courses and workshops to learn STEM. Reason of this resistance to learn STEM
might arise from their opinion, which is that STEM is not implementable in Turkey
because of inefficient physical conditions, insufficient teacher education and high

student population.

“I attended a workshop to learn STEM. It did not provide comprehensive knowledge
but I learned its mindset. However, when I try to implement it in my classes, it was so
hard to manage process. The time was not enough, number of students was high and
we did not enough material to use. So, I think, unfortunately, STEM is helpful approach

however it is not implementable in our country.” (Participant 17)

When we took all the aforementioned analysis into consideration, it is emerged in
the interviews that majority of the participants think STEM is useful and helpful
approach to teach science, technology, engineering and mathematics to students.
However, although they think it can be learnable, they think it is hard to implement

in Turkey because of the circumstances.
4.4 Limitations of the Study

One of the most important limitations for the present study is, although STEM
education has broader concept, focusing only in-service science teachers. This study
could be conducted with in-service teachers from different fields. Also, in order to
get more generalized results, it could be conducted with more people who are in-

service teachers from different fields.

The other important limitation is gender distribution among participant group,
which is not equal. The female participants are more in the present study. That is
why, regarding generalization of results, male in-service science teachers should

represented in the study.
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5

Conclusions & Recommendations

In this chapter, the results of the research were summarized and discussed within
the context of research questions of the study and related literature. Then,

recommendations for further studies were presented.
5.1 Conclusion

The purpose of the study was to reveal in-service science teachers’ attitudes, views
and readiness for STEM education. Another goal was to investigate the factors that
help and hinder STEM implementation ability of in-service science teachers. With
using mixed research model, the study conducted into two parts. The first part
handled through t-STEM questionnaire with 80 in-service science teachers. The
second part handled through semi-structured interviews with 10 in-service science
teachers. The participant group included 20 (25%) male and 60 (75%) female in-
service science teachers between the ages of 22-41 who have different work
experiences. The collected quantitative data processed with independent samples t
test and ANOVA. The collected qualitative data processed with content analysis
method.

Framework of the study was the Competency Framework for Teacher. According to
it, there are some benchmarks in professional attributes, knowledge and practice in
order to be called as competent teacher. When we look at the collected data
regarding professional knowledge from the framework’s perspective, we saw that
professional knowledge of teachers about STEM vary from teacher to teacher and
from school to school. Generally, it is expected to have consensus on professional
knowledge; however, according to interviews, in-service science teachers do not
have consensus on definition of STEM yet. Therefore, it is important for policy
makers and education authorities to provide compromised knowledge on STEM
education. By providing such training, professional knowledge of teachers about

STEM may be aligned.

31



When we look from the perspective of professional attribute part of the framework
to the collected data, it revealed that in-service science teachers have positive
attitudes for STEM education and they ready to use it in their lessons. However,
when we interpret data more comprehensively, it showed that because of lack in
their professional knowledge, they do not have enough self-confidence to use STEM

in their lessons.

In case of professional practice, collected data showed that in-service science
teachers use STEM education in their lessons. However, they also stated that they
are unsure of its effectiveness. Differences in their definitions of STEM and in their
STEM implementations in lessons revealed that they do not have consensus on
practice of STEM in lessons. When look at the collected data from the perspective of
framework, it can be said that in case of benchmarks of professional knowledge,
attributes and practice, in-service science teachers should show more progress. This
conclusion revealed that in-service science teachers are still incompetent in case of

STEM education.

In the present study, the researcher aimed to reveal in-service science teachers
attitudes, readiness and views towards STEM education. In order to reach that aim,
the researcher used t-STEM questionnaire and interviews. When the results took
into considerations, it can be said that majority of participants have positive
attitudes towards STEM education so that they thought that STEM approach should
be learned and science, technology, engineering and mathematics should be used
integratedly. The other reason of positive attitude is worldwide increased attention
towards STEM and STEM’s popularity as a new educational trend. In-service
teachers’ attitude is important for implementation of STEM education in lessons.
Because of the fact that teachers are the main shareholder of the education, if the
teachers actively use an approach, it can be easily accepted nationwide. Responses
of interview questions showed that in-service science teachers reported positive
intentions about using STEM in their future lessons because it is enjoyable to
implement, develops collaborative learning skills and provides science based

permanent learning and awareness.
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The present study also revealed that, although there is common STEM education
awareness among in-service science teachers who contributed the study, they do
not have consensus on concept of STEM education. This shows that although in-
service science teachers who contributed the study have readiness towards STEM,
they might not conceptualize integrative concept of STEM. With the reform practices
of Turkish MOE regarding STEM education, it was aimed to increase competencies
of teachers and students in the fields of science, technology, engineering and
mathematics and providing students learning experiences that will prepare them
STEM related careers [65]. However, data captured through interviews showed that
STEM workshops and courses give insights on STEM; however, in-service science
teachers could not able to turn these insights into practice. The fact that how they
should integrate STEM into their lessons still is not clear. It can be said that in-
service science teachers’ attitudes and readiness is ready to implement STEM in

their lessons but they do not know how they should do it.

Data captured through interviews revealed that in-service science teachers see lack
of materials and environment as a reason for not using STEM in their classes.
However, despite limited resources, STEM inspires teachers and students to be
creative and innovative [17]. In other words, contrary to general understanding
STEM approach does not mean to teach already existing resources, it aims to inspire
teachers and students to find innovative solutions with existing and non-existing

resources to real life problems [11].

All in all, as in European countries, in Turkey the quantity and quality of STEM
education should be increased. The result of the present study indicated that
because of the fact that STEM is worldwide educational trend and STEM education
integrated into Turkish science curriculum, in-service science teachers want to
learn and use STEM in their future lessons. Although some of them know and use
STEM already, they are still not reached consensus among each other about meaning
and practice of STEM. That is why, although in-service science teachers have
positive attitude and readiness towards STEM education, they still need to learn
how to implement STEM in their lessons. Integrating STEM into Turkish science

curriculum before in-service science teacher have teacher development program for

33



STEM education seen as an unprepared decision. That is to say, needs analysis
should be carried out to detect required trainings and teacher development journey

for STEM education should prepared.
5.2 Recommendations

First of all, for further studies, there are several recommendations to re-do this
study by addressing some of the previously stated limitations. For example, this
study could be conducted with in-service teachers from different fields. Also, in
order to get more generalized results, it could be conducted with more people who
are in-service teachers from different fields.

Besides these, as it is stated earlier, variance value was high and one of the reasons
of it was variables being the parts of same questionnaire. That is why, attitudes and
readiness of in-service science teachers can be measured with different data

collection tools.

As another suggestion, detailed qualitative part can be added instead of the present
interview protocol to make responses to questionnaire more meaningful.
Investigating reasons beneath responses in quantitative part could reveal more
accurate, deeper insights regarding in-service science teachers’ attitudes, readiness

and views.
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A

t-STEM Survey

Isim:

iletisim Bilgisi (e-mail/GSM):
Cinsiyet:

Yas:

Brans:

Mezun oldugunuz liniversite:

o Lisans:

(Ders Asamasinda / Tez Asamasinda / Mezun)

o Yuksek Lisans:

(Ders Asamasinda / Tez Asamasinda / Mezun)

. Doktora:

(Ders Asamasinda / Tez Asamasinda / Mezun)

Calistiginiz Kurum:

. Ozel Okul  Devlet Okulu

Mesleki Deneyiminiz:
. ay
. yil
Hangi sinif diizeyine ders veriyorsunuz?
Daha 6nceden aldiginiz ya da su an devam eden STEM egitiminiz var m1?
Evet Hayir
STEM egitimi aldiysaniz ya da aliyorsaniz, aldiginiz bu egitimin
-Suiresi:
-Icerigi:
Ders islerken kullandiginiz yontem ve teknikler nelerdir?

Daha 6nceden STEM kullanarak ders islediniz mi?
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Sayin Ogretmenim,

Bu anket, Fen, Teknoloji, Miihendislik ve Matematik (FeTeMM) Egitimi ile ilgili 9 bolimden
olusmaktadir. Bu calismanin amaci, FeTeMM egitiminin Turkiye’deki durumunu tespit etmektir.
Bu ylzden sizin vereceginiz yanitlar oldukga 6nemlidir. Litfen, her bir ifadeye ne derece
katildiginizi ya da katilmadiginizi belirtiniz. Bazi ifadeler birbirine benzer olsa bile litfen her
ifadeyi yanitlayiniz. Ankette "Dogru" ya da "Yanhs" cevap yoktur. Mimkin oldugunda
maddelere yanit verirken basinizdan gegen olaylari g6z 6nline aliniz. Katkilariniz igin tesekkir
ederiz.

1. Asagida fen 6gretimi ile ilgili bazi ifadelere yer verilmistir. Bunlari kendi 6gretiminizi
yansitacak sekilde isaretleyiniz.

-
SEHEER
1 | Fen 6gretimi uygulamalarimi siirekli gelistiriyorum. 1 12134 5
2 | Fen bilimlerini etkili bir sekilde 6gretmek icin gerekli adimlari 1121314 5
biliyorum.
3 | Fen deneylerinin ne ise yaradigini 6grencilere agiklayabilme 1121314/ 5
konusunda kendime gliveniyorum
4 | Fen bilimlerini etkili bir sekilde 6gretebilecegim konusunda 1121314 5
kendime gliveniyorum.
5 | Fen 6gretiminde etkili olabilmek i¢in fen kavramlarini 1121314 5
yeterince iyi biliyorum.
6 | Secme sansi verilirse, fen 6gretimimi degerlendirmesi icin bir 1121314/ 5
meslektasimi dersime davet ederim.
7 | Ogrencilerin fen sorularini yanitlayabilecegim konusunda 1121314 5
kendime gliveniyorum.
8 | Ogrenciler bir fen kavramini anlamada zorlanirsa, o kavrami
daha iyi anlamalarina nasil yardim edecegimi bildigim 112(3]4]5
konusunda kendime gliveniyorum.
9 | Fen 6gretirken, 6grenci sorularini hos karsilayacak kadar 1121314 5
kendime gliveniyorum.
1 | Ogrencilerin fen bilimlerine olan ilgisini artirmak icin ne 1121314/ 5
0 | yapacagimi biliyorum.

N

Asagida fen 6gretiminiz ile ilgili genel olarak ne hissettiginiz hakkinda bazi ifadelere yer
verilmigstir. Latfen bunlari sizi yansitacak sekilde isaretleyiniz.
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bir meslektasimi dersime davet ederim.

e L
TEHEEE
EEIEIEIEE
Bir 6grenci fen bilimlerinde her zamankinden daha basarili
oldugunda, bu durum genellikle 6gretmenin daha fazla caba sarf 1 12(3]4]5
etmesinden kaynaklanmaktadir.
Bir 6grencinin fen bilimleri altyapisindaki yetersizligi, iyi 6gretimle 112134l s
asilabilir.
Bir 6grencinin fen bilimlerinde 6grendikleri beklenenden daha
fazlaysa, bunun nedeni cogu kez 6gretmenlerinin daha etkili bir 1 12(3]4]5
o0gretim yaklasimi kullanmis olmasidir.
Ogrencilerin fen konularini 6grenmesinden genellikle 6gretmen 112134l s
sorumludur.
Eger 6grencilerin fen bilimlerinde 6grendikleri beklenenden az ise, 112134l s
bunun nedeni blyuk olasilikla verimsiz fen 6gretimidir.
Ogrencilerin fen bilimlerinde dgrendikleri, 6gretmenlerinin fen 11213lals
ogretiminin etkili olmasi ile direkt iliskilidir.
Distik basaril bir 6grenci, fen bilimlerinde beklenenden daha fazla
ilerleme kaydettiginde, bu durum genellikle gretmenin onunla 1 (2|3]4]|5
daha fazla ilgilenmesinden kaynaklanmaktadir.
Eger ebeveynler cocuklarinin okulda fen bilimlerinde daha fazla ilgi
gosterdigini séylilyorsa, bu muhtemelen cocugun égretmeninin 1 (2|34 5
performansindan kaynaklaniyordur.
Ogrencilerin fen bilimlerindeki en ufak 6grenmesinin bile genellikle 1121314l s
onlarin 6gretmeninden kaynaklandigi disiinilebilir.
3. Asagida matematik 6gretimi ile ilgili bazi ifadelere yer verilmistir. Bunlari kendi
o6gretiminizi yansitacak sekilde isaretleyiniz.
5| el &
IEEHHEE:
£18 & &l &k
Matematik 6gretimi uygulamalarimi strekli gelistiriyorum. 112|3|4 5
Matematigi etkili bir sekilde 6gretmek igin gerekli adimlari 112134
biliyorum.
Matematik etkinliklerinin ne ise yaradigini 6grencilere 112134 5
aciklayabilme konusunda kendime giliveniyorum.
Matematigi etkili bir sekilde 6gretebilecegim konusunda kendime 112134 5
gliveniyorum.
Matematik 6gretiminde etkili olabilmek icin matematik 112134 5
kavramlarini yeterince iyi biliyorum.
Se¢me sansi verilirse, matematik 6gretimimi degerlendirmesi igin 112134 5
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7 | Ogrencilerin matematik sorularini yanitlayabilecegim konusunda 112134 5
kendime gliveniyorum.
8 | Ogrenciler bir matematik kavramini anlamada zorlanirsa, o
kavrami daha iyi anlamalarina nasil yardim edecegimi bildigim 11234 5
konusunda kendime gliveniyorum.
9 | Matematik 6gretirken, 6grenci sorularini hos karsilayacak kadar 112134 5
kendime gliveniyorum.
1 | Ogrencilerin matematige olan ilgisini artirmak icin ne yapacagimi
o 11234 5
0 | biliyorum.

4.Asagida matematik 6gretiminiz ile ilgili genel olarak ne hissettiginiz hakkinda bazi ifadelere
yer verilmistir. Lutfen bunlari sizi yansitacak sekilde isaretleyiniz.

£ el g
veg 6| E| 5| o3
X2 2| 8| 5| =5
cE E\§ )2 <2
$g |8 |8 85
1 | Bir 6grenci matematikte her zamankinden daha basarili
oldugunda, bu durum genellikle 6gretmenin daha fazla ¢caba 1 123 ]|4
sarf etmesinden kaynaklanmaktadir.
2 | Bir 6grencinin matematik altyapisindaki yetersizligi, iyi 1 2131 4 5
ogretimle asilabilir.
3 | Bir 6grencinin matematikte 6grendikleri beklenenden daha
fazlaysa, bunun nedeni cogu kez 6gretmenlerinin daha etkilibir | 1 | 2 | 3 | 4 | 5
ogretim yaklasimi kullanmis olmasidir.
4 | Ogrencilerin matematik konularini 6grenmesinden genellikle 1 21 3| a 5
O0gretmen sorumludur.
5 | Eger 6grencilerin matematikte 6grendikleri beklenenden az ise, 1 2131 4 5
bunun nedeni biytuk olasilikla verimsiz matematik 6gretimidir.
6 | Ogrencilerin matematikte dgrendikleri, 6gretmenlerinin 1 21314l 5
matematik 6gretiminin etkili olmasi ile direkt iliskilidir.
7 | Duslik basarili bir 6grenci, matematikte beklenenden daha
fazla ilerleme kaydettiginde, bu durum genellikle dgretmenin 1 234|065
onunla daha fazla ilgilenmesinden kaynaklanmaktadir.
8 | Eger ebeveynler cocuklarinin okulda matematige daha fazla ilgi
gosterdigini séyliiyorsa, bu muhtemelen cocugun égretmeninin | 1 | 2 | 3 | 4 | 5
performansindan kaynaklaniyordur.
9 | Ogrencilerin matematikteki en ufak 6grenmesinin bile 1 21 3|4 5
genellikle onlarin 6gretmeninden kaynaklandigi distinilebilir.

5.Asagida ders verdiginiz ortamda 6grencilerin teknolojiyi ne siklikla kullandigiyla ilgili bazi

ifadelere yer verilmistir. Liitfen bunlar sizin 6gretim ortaminizi yansitacak sekilde

isaretleyiniz. Eger soru sizin durumunuzla uyumlu degilse, “UYGUN DEGIL” secenegini

isaretleyiniz.
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c =
© H
: of 5|
flsl | 2 E =
L2 © @ o o >
T 2| o| O T| S
1 | Cesitli teknolojileri kullanirlar (6rnegin; veri gorsellestirme, 11203lalsl6
arastirma ve iletisim araclari).
2 | Sinif disinda da, baskalariyla iletisim kurmak ve isbirligi yapmak 11203lalsle
icin teknolojiyi kullanirlar.
3 | Etkinliklerin bir pargasi olarak, ¢cevrimici (online) kaynaklara ve 1l203lalsl6
bilgiye erismek icin teknolojiyi kullanirlar.
4 | Profesyonel arastirmacilarin kullandigi araglarla (6rnegin;
similasyonlar, veri tabanlari, uydu gériintileri) ayni tiirden 1(2|3|4|5|6
araglar kullanirlar.
5 | Teknolojinin gercek yasamdaki uygulamalarini konu alan 1l203lalsl6
teknoloji destekli projeler tizerinde c¢alisirlar.
6 | Problemleri ¢cozmeye yardimci olmasi icin teknolojiyi kullanirlar. | 1 |2 |3 |4 |5 | 6
7 | Ust diizey diisiinme becerilerini (6rnegin: analiz, sentez ve 11213l4al5!6
degerlendirme) desteklemek igin teknolojiyi kullanirlar.
8 | Yeni flkl‘l’.|e.r Uretmek ve bilgilerin temsillerini olusturmak igin 112131456
teknolojiyi kullanirlar.
6.Asagida bir dizi 6g8renci gorevlerine yer verilmistir. Liitfen bunlarla, sizin dersinizde
6grencilerin ne siklikla ugrastigini yansitacak sekilde isaretleyiniz.
c
(5]
= v c|l = ©
Q5| g 2 o
R © © [ 7] ()
I 2| ol O T
1 | Arastirmalar yaparak (6rnegin; bilimsel tasarim ya da teorik 11213l4ls
arastirmalar) problem ¢6zme becerileri gelistirirler.
2 | Kigulk gruplarla gahsirlar. 112(3]|4|5
3 | Test edilebilir tahminler yaparlar. 1(2(3|4|5
4 | Dikkatli g6zlemler ve 6lgimler yaparlar. 1123|415
5 | Veri toplamak icin araclar kullanirlar (6rnegin; hesap makinesi, 11213lals
bilgisayar, bilgisayar programlari, terazi, cetvel, pusula, vb.)
Verideki 6rintiyd fark ederler. 112(3]|4|5
7 | Bir deney veya arastirmanin bulgularina mantikli agiklamalar 112134als
getirebilirler.
8 | Sonuglari ifade etmek icin en uygun yéntemleri segerler (6rnegin;
. . . L 112|345
cizimler, modeller, gizelgeler, grafikler, teknik bir dil, vb.).
9 | Etkinlikleri, gercek hayat sartlarinda uygularlar. 1/12|3|4]|5
1 | icerik odakli karsilikli konusmaya katilirlar.
¢ ; smay 1|2(3|4]5
0
1 | Soyut akil yiritme yaparlar.
. yut iy yap 1/2(3]4]5
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1 | Niceliksel akil yuritme yaparlar.
y yap 12345

2
1 | Baskalarinin yaptigi yorumlari elestirirler.

$ yaptigly $ 11213lals
3
1 | Dersin icerigiyle ilgili meslekleri 6grenirler.
p ceriglyie e & 112]3]4l5

7. Ogrencilerin asagida belirtilen durumlarla ilgili 6grenme firsatlarina sahip olmasini ne

derece 6nemsediginizi isaretleyiniz.

Bir hedefe ulagsmak igin baskalarina 6ncililtk etmek.

N

Baskalarini yapabileceklerinin en iyisini yapmalari igin
cesaretlendirmek.

Yiiksek nitelikli is Gretmek.

Akranlarinin farkhliklarina saygi duymak.

Akranlarina yardim etmek.

Karar verirken baskalarinin bakis agilarini dahil etmek.

isler planlandigi gibi gitmeyince degisiklikler yapmak.

Kendi 6grenme hedeflerini belirlemek

O N[O bW

Kendi basina galisirken zamani akillica yonetmek.

10 | Bircok gorev icinde hangisinin ilk olarak yapilmasi gerektigini
secmek.

P lElElE IR Pl P | P Hig 6nemsemiyorum

NN NN R RN Gremsemiyorum

w W W W W ww|w w w Kararsizim

B B S B B B g S~ &~ f)nemsiyorum

o ooy oy ooy ooy 0Ol ok gnemsiyorum

11 | Farkli altyapiya (sosyal cevre, gecmis deneyimler, vb.) sahip
ogrencilerle iyi calismak.

I

8.Asagida 6gretmen liderligi ile ilgili bazi ifadelere yer verilmistir. Liitfen bunlari kendi

6gretiminizi yansitacak sekilde isaretleyiniz.

Kesinlikle
| PP Y

Katilmiyorum

Kararsizim

Katiliyorum

Kesinlikle
katiliyorum

1 | Ogretmenlerin, biitiin 6grencilerin grenmesinin
sorumlulugunu almasi 6nemlidir.

=

N

w

o

ol

2 | Ogretmenlerin, d6grenciler ile vizyon paylasiminin énemli
oldugunu disiniyorum.

o
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3 | Ogretmenlerin, 6grencilerin gelisim siirecini degerlendirmek
icin; yil boyunca cesitli 6lgme verilerini kullanmasinin 6nemli 1 1213|465
oldugunu disiniyorum.

4 | Ogretmenlerin, dgretimlerini diizenlemek, planlamak ve

hedefler koymak icin ¢esitli veriler kullanmasinin énemli 1 (2|34 5
oldugunu disiniyorum.

5 | Ogretmenlerin, glivenli ve diizenli bir ortam olusturmasinin 1121314 5
onemli oldugunu distiniiyorum.

6 | Ogretmenlerin, 6grencilere yetki vermesinin dnemli oldugunu 112134 5
distindyorum.

9.Asagida FeTeMM (Fen, Teknoloji, Miihendislik ve Matematik) meslekleri ile ilgili bazi
ifadelere yer verilmistir. Liitfen bunlara ne derece katilip katilmadiginizi belirtiniz.

§ E

i 2| ¢ E £
Qo q O = 3 Q 3
%3 | N 5| 25
S f E| £ 2 E 2
X N X X X X X

Giincel FeTeMM mesleklerini biliyorum. 1 12|34 5

2 | FeTeMM meslekleri hakkinda daha fazla bilgi edinmek igin 1121324 5

nereye gitmem gerektigini biliyorum.

3 | Ogrencilere FeTeMM mesleklerini 6gretmek icin nerelerden 112134 5
kaynak bulacagimi biliyorum.

4 | Ogrencileri veya ebeveynleri FeTeMM meslekleri hakkinda bilgi 1121324 5
edinmeleri igin nereye yonlendirecegimi biliyorum.
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B

Interview Protocol

1. Sizce STEM nedir?
2. Yeni egitim 0gretim programinda yer almasi s6z konusu olmadan 6nce STEM

hakkinda bir bilginiz var miydi? Bu bilgiyi nerden edindiniz?

3.1. STEM egitimi aldiysaniz, STEM temelli etkinlikleri uygulama konusunda bu
egitimin size yarar1 oldu mu? Egitim 6gretim programinda yer almadan 6nce

STEM'’i derslerinize entegre ediyor muydunuz? Nasil?

3.2. Herhangi bir STEM egitimi almadiysaniz, STEM temelli etkinlikleri uygulama
konusunda nasil bir yol izlemeyi diistinliyorsunuz?

4. STEM’e oncelikle fen ve miihendislik uygulamalar1 iinitesi adi altinda yeni
Ogretim programinda yer verildi. Ancak sonrasinda STEM ayr1 bir {inite olarak
degil tim unitelerin i¢ine entegre olacak sekilde yeni 6gretim programina
yerlestirildi. Bu degisiklik hakkinda ne diisiiniiyorsunuz? Sizce bu degisiklikler
uygulanabilir mi? Hangi sekilde daha verimli bir egitim siireci saglanabilir?
(STEM temelli etkinliklerin hangi fen konularina daha uygun oldugunu
diislinliyorsunuz?)

5. Ogretmen bakis acisiyla degerlendirdiginizde STEM entegrasyonunun fen egitim
ogretimini nasil etkileyecegini diisiiniiyorsunuz? Ogrencilerin basarilar iizerine

nasil etkisi olur?

(Egitim 6gretim siirecinin pargasi olan égretmen, veli, 6grenci ve okul yénetimi
taraflarina bu yeni yaklasimin olumlu/olumsuz ne gibi etkileri olacaktir?

Yasanacak zorluklar ve saglanacak faydalar sizce nelerdir?)

(Ogretmen/égrenci/veli/okul yénetimi acisindan fen derslerinde STEM temelli

etkinliklerin kullaniminin avantajlari/dezavantajlari nelerdir?)

6. Fen derslerinde STEM temelli etkinlikleri kullanacak 6gretmenlere 6nerileriniz

nelerdir?
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Permission E-Mail For Data Collection Tool

Yasemin Tas <yasemintas@atauni.edu.tr

Alici: ben =

Merhaba Rukive Hanim,
Elkte T-STEMin Turkee'yve uyarlama calismamizda haziladigimiz manual'i gorebilirsiniz.
Bu manual'da, oleek maddelerini. dogrulayici faltor analizi sonuclarni, alt boyutlara ait guvenirlik katsayilarind ve alt bovutlar arasindaki iliskileri gorebilirsiniz.

Calismalarinizda kolayliklar dilerim
Dr. Yasemin Tas

Kimden: "Rukive Beltas" <rukive beltas 4@ gmail com>
Kime: yasemintas@atauni edo.tr

Génderilenler: 18 Nizan Sali 2017 13:43:32

Konu: T-STEM tiirkge versiyom

[t _stem manual docx '

Rukiye Bektas -rukiye bektaz1d@gmail.coms=

Alict: Yasemin =

“fasemin Hocam

Galigmanizi benimle paylagtiginiz igin gok tegekiclr ederim. Anketinizi kullanmak igin bana izin verdiginizi beliten resmi bir yazi yazmaniz mimkin mi acaba?
Tekrar tesekkir ederim.

Rukiye Sektag

18 Mis 2017 14:06 tarininde "Yasemin Tas" <yzsemintzs@atsuniedu ir= yazdi:

Yasemin Tas <yasemintas@atauni.edu.tr=

Alict: ben =

Sayin Rukiyve Beltag,

Friday Institute for Educational Innovation (2012) tarafindan geligtirilen Teacher Efficacy and Attitudes Toward STEM (T-STEM) Survey’in, tarafimizea vapilan Tiitkge uyarlamasim aragtrmanizda knllanabileceginizi belirtirim.
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