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Dear Readers,

We are delighted to present you the November 2020 issue of The Journal of Limitless
Education and Research. Our journal has been published continuously by the Limitless
Education and Research Association (SEAD) since 2016.

The aim of our journal is to publish theoretical and applied studies in the field of
education and research, to share scientific information at national and international level,
to prepare an environment for the production of new information, to announce
innovations and to contribute to scientific production. For this purpose, priority is given
to qualified research and compilation studies.

The Editorial Board of our journal and the members of the Scientific Committee
consist of academicians who are experts in their fields. Our journal, which is getting
stronger with the valuable contributions of scientists, continues its publication life without
compromising its academic quality.

The Journal of Limitless Education and Research, published three times a year, is
scanned in various national and international indexes and receives many citations. Our
journal, which has a SOBIAD impact factor of 0.3 in 2019, will be published both in Turkish
and English as of this issue. Thus, it is aimed at reaching a wider audience.

Our journal will continue to meet with readers in the forthcoming issues as a
distinguished publication that includes articles on education and research as well as up-
to-date interdisciplinary academic studies.

We wish our journal to contribute to the scientific field, and thank all editors,
authors and referees who contributed to its preparation. With our best regards.

LIMITLESS EDUCATION AND RESEARCH ASSOCIATION




C\SDezzer

Sinirsiz EGitim ve Arastirma Dergisi, Cilt 5, Say1 3

The Journal of Limitless Education and Research, Volume 5, Issue 3

Degerli Okuyucular,

Sizlere Simirsiz Egitim ve Arastirma Dergisinin Kasim 2020 sayisin1 sunmaktan biiyiik
mutluluk duyuyoruz. Dergimiz, Sinirsiz Egitim ve Arastirma Dernegi (SEAD) tarafindan 2016
yilindan bu yana kesintisiz olarak yayinlanmaktadir.

Dergimizin amaci, egitim ve arastirma alaninda yapilan kuramsal ve uygulamali
calismalan yayinlamak, bilimsel bilgileri ulusal ve uluslararasi duzeyde paylasmak, yeni
bilgiler uretilmesine ortam hazirlamak, yenilikleri duyurmak ve bilimsel uretime katki
saglamaktir. Bu amacla nitelikli arastirma ve derleme calismalarina oncelik verilmektedir.

Dergimizin Editor Kurulu ile Bilim Kurulu uyeleri alaninda uzman akademisyenlerden
olusmaktadir. Bilim insanlarinin degerli katkilariyla giderek giiclenen Dergimiz, akademik
kalitesinden odun vermeden yayin hayatini surdlurmektedir.

Yilda (¢ say1 olarak yayinlanan Sinirsiz Egitim ve Arastirma Dergisi, cesitli ulusal ve
uluslararas1 dizeydeki indekslerde taranmakta ve cok sayida atif almaktadir. 2019 yili
SOBIAD etki faktorii 0,3 olan Dergimiz, bu sayidan itibaren hem Tiirkce hem de ingilizce
olarak yayinlanacaktir. Boylece daha genis bir okuyucu kitlesine ulasmaya calisilmaktadir.

Dergimiz onilimiizdeki sayilarda, egitim ve arastirma alanina yonelik makalelerin
yani sira disiplinler aras1 giincel akademik calismalarin yer aldigi seckin bir yayin olarak
okuyucularla bulusmaya devam edecektir.

Dergimizin bilimsel alana katkilar getirmesini diliyor, hazirlanmasinda emegi gecen
butun editor, yazar ve hakemlere tesekkur ediyoruz. Saygilarimizla.

SINIRSIZ EGITIM VE ARASTIRMA DERNEGI
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Abstract: The aim of this study was two-fold: establish cross-cultural reliability and
validity of the self-efficacy and concerns about STEM education instrument for elementary pre-
service teachers in Turkey and to examine elementary and mathematics pre-service teachers’
mathematics identity, early teacher identity and STEM teaching intentions. Results of the study
revealed that adapted Mathematics Identity Instrument is valid and reliable to use in Turkish
culture. Adapted instrument has one sub-scale. It includes 9-items on a 5-point Likert type. The
original and adapted instrument were not equivalent. Cronbach’s alpha for the instrument was
calculated as .86 respectively. The findings of this study revealed elementary pre-service
teachers had moderate and mathematics pre-service teachers had high level of mathematics
identity. Both elementary and mathematics pre-service teachers hold a high level of early
teacher identity. A significant difference was found between elementary and mathematics pre-
service teachers’ mathematics and early teacher identity regarding their majors. The difference
was in the favor of mathematics teachers. There was no significant difference between pre-
service teachers’ early teacher identity regarding math identity variable. This research study
revealed that both elementary and mathematics pre-service teachers had high level of STEM
teaching intentions. A significant difference was found between elementary and mathematics
pre-service teachers’ subjective norms in relation to STEM teaching intentions regarding their
majors. The difference was in the favor of mathematics teachers.

Keywords: Mathematics identity, Early teacher identity, STEM teaching intentions,
Elementary, Mathematics, Pre-service teacher.

Cited in: Haciomeroglu, G. (2020). Examining the Pre-service Teachers’ Mathematics Identity, Early Teacher Identity,
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1. Introduction

In the training of qualified elementary and mathematics teachers in teacher education
programes, it is important for the pre-service teachers to have a strong mathematics and early
teacher identity in terms of their future STEM education practices. Identity is expressed as how
a person defines himself/herself and how other people (i.e., teachers, parents, friends and
classmates) define them (Heffernan & Newton, 2019). Mathematics identity is defined as a
positive relationship with mathematics (Heffernan & Newton, 2019). A positive identity
regarding mathematics requires that a person perceives himself as a mathematical learning
individual and continues to learn mathematics (Boaler & Greeno, 2000). Negative identity is
associated with seeing mathematics as meaningless and perceiving itself as a repetitive lesson
(Anderson, 2007; Boaler & Greeno, 2000). The individual with this negative perspective thinks
they do not have the natural ability to be successful in mathematics (Blackwell, Trzesniewski, &
Dweck, 2007). For example, if the individual perceives mathematics as meaningless and full of
rules, formulas and repetitive operations, and accepts it as an unpopular lesson, it can be said
that his mathematical identity has developed negatively. The positive and negative development
of an individual's mathematical identity plays an important role in the learning-teaching
processes. For example, if any teacher has a strong mathematical identity, they tend to describe
mathematics using examples associated with everyday life and emphasize the place and
importance of mathematics using interdisciplinary activities. If any teacher has a negatively
developed mathematics identity, this situation reflects on teaching practices. Teachers who
have negative points of views towards mathematics have teacher-centered attitude while
teaching mathematical concepts (Blackwell, Trzesniewski & Dweck, 2007). This situation affects
students' participation in mathematics lessons and their success (Pajares & Schunk, 2001).
Feldhaus (2014) emphasizes that an individual's mathematical tendencies are formed at an early
age and it is exceedingly difficult to change. However, studies (Bikner-Ahsbahs, 2003; Dou,
Hazari, Dabney, Sonnert & Sadler, 2019) indicate that it is possible to change an individual's
mathematical tendencies. In order to change this, it is emphasized that opportunities should be
created to support the development of pre-service teachers ' positive identity both as students
and as teachers of the future in teacher training programs, (Beauchamp & Thomas, 2009; Bikner-
Ahsbahs, 2003; Chong & Low, 2009; Horn, Nolen, Ward & Campbell, 2008). Hence, it can enable

pre-service teachers to develop positive identities.

Considering that students' interest and achievement in mathematics and science fields

decreased from preschool to secondary education (Pell & Jarvis; 2001; Suna, Tanberkan & Ozer,

286 The Journal of Limitless Education and Research, 5 (3), 261-320
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2020), teachers' teaching approaches and practices play an important role. Elementary school
education is determined as the most critical education stage in development of learners’
interests with STEM disciplines and other fields respectively (Conderman & Woods, 2008; De
Jarnette, 2012). Recently, one of the most appropriate approaches to be given in
interdisciplinary applications appears to be STEM (Science, Technology, Engineering and
Mathematics) education. STEM education is defined as teaching practices in which at least two
and/or all disciplines are intertwined. One of the main reasons for the emphasis on STEM
education approaches in recent years is the training of students who will be employed in
occupational fields related to science and mathematics. It can be said that mathematics and
science identities have an important role in the development of students' interests and attitudes
towards STEM disciplines and their advancement as a career choice in the future. It emphasizes
that pre-service teachers who started teacher training programs lack confidence and interest in
STEM teaching (Weiss, Banilower, McMahon & Smith, 2001). Adams, Miller, Saul, and Pegg
(2014) emphasize that many elementary teachers have difficulty using STEM education in
teaching compared to teaching other subjects. It can be said that this situation is related to past
learning experiences. For this reason, teacher education programs should focus more on STEM
education and the confidence of the pre-service teachers in applying STEM teaching should be
increased and their concerns should be removed away. In line with this purpose, it is important
to include new learning and teaching approaches, which is the focus of STEM education, in
teacher training programs. In this way, pre-service teachers' STEM teaching intentions can be

improved (Adames, et al., 2014).

Researchers emphasize that learning to be a teacher is as important as learning how to
teach (Chong, 2011; Chong, Low, & Goh, 2011; Kelchtermans & Hamilton, 2004; Meijer, de
Graaf, & Meirink, 2011; Schepens, Aelterman, & Vlerick, 2009). For this reason, a developing
professional teacher identity and early teacher identity have an important role in terms of what
kind of teacher a pre-service teacher will be. Early teacher identity is about how pre-service
teachers studying in teacher training programs see themselves as a teacher (Friesen & Besley,
2013). It is emphasized that the opinions of pre-service teachers who have just started teacher
training programs on teaching are formed by the effect of their past learning experiences (Fajet,
Bello, Leftwich, Mesler, & Shaver, 2005). Pre-service teachers' prejudices along with their
positive or negative opinions about teaching can affect their interactions with students,
teachers, and school administrators (Kagan, 1992). However, in teacher education programs,

pre-service teachers are expected to use the different learning and teaching approaches they

287 The Journal of Limitless Education and Research, 5 (3), 261-320
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have learned in theory, primarily in the lessons they take, and then in the context of school
application studies. Researchers emphasize that the early teacher identity start to develop
gradually with the responsibilities that pre-service teachers are obliged to fulfill in the lessons

they take in teacher education and school implementation studies.

At the national level, it is seen that research projects are conducted to examine pre-
service teacher identities. It is seen that some of these studies were field-specific (English, music,
elementary pre-service teachers) (Babanoglu & Agcam, 2020; Koca, 2016; Kigukaydin &
Gokbulut, 2019), while other studies were conducted using different sampling techniques for
pre-service teachers studying in different departments of education faculties. (Egmir & Celik,
2019). In addition, it was determined that studies were carried out to determine the early
teacher identities of pre-service teachers (Celik & Kalkan, 2019; Ulugbey, Yildirim & Alpaslan,
2018) who received the pedagogical formation certificate and the pre-service teachers who
received the education faculty and pedagogical formation certificate (Karatepe & Akay, 2020).
Studies (Babanoglu & Agcam, 2020; Celik & Kalkan, 2019; Egmir & Celik, 2019; Karatepe & Akay,
2020; Koca, 2016; Kiiclikaydin & Gokbulut, 2019; Ulugbey, Yildirnm & Alpaslan, 2018) revealed

that pre-service teachers have a high-level perception of pre-service teacher identity.

In order to determine STEM teaching intentions, it is observed that research projects
were conducted with pre-service teachers from science (Dogan & Similar, 2019; Karisan,
Macalalaf & Johnson, 2019), elementary, and mathematics teachers (Mixan & Bakirci, 2017).
The study conducted by Karisan, Macalalaf, and Johnson (2019) determined that after taking
STEM teaching course, pre-service science teachers' STEM teaching orientation changed
positively. Dogan and Benzer (2019) determined that pre-service science teachers' STEM
teaching intentions were positive. On the other hand, Mixan and Bakirci (2018) found that
science and elementary pre-service teachers' STEM teaching intentions were more developed

compared to pre-service mathematics teachers.

At the national level, it is seen that various studies have been carried out on the use of
STEM interdisciplinary teaching of pre-service teachers (mathematics, chemistry, science)
(Aslan-Tutak, Akaygiin & Tezsezen, 2017; Yildinm & Altun, 2015; Ozkizilcik & Cebesoy, 2020;
Tarkin-Celikiran & Aydin-Glinbatar, 2017). Through these studies, it is aimed that pre-service
teachers will include STEM education as a teacher in the future and help their students
participate actively in these activities. In addition, it is seen that the studies were conducted to

determine STEM teaching intentions of pre-service teachers who study in different programs.
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However, when these studies are accentuated, it is noteworthy that there are few studies
conducted with elementary and mathematics pre-service teachers for STEM education (Aslan-
Tutak, Akaygiin & Tezsezen, 2017; Hacidmeroglu, 2018; Mixan & Bakirci, 2017). In addition,
when researches conducted at international level are deduced, measurement tools are seen to
have been developed so as to examine students' mathematics and STEM identities (Cribbs,
Hazari, Sonnert & Sadler, 2015; Dou, Hazari, Dabney, Sonnert & Sadler, 2019). This situation
revealed the need for a measurement tool that can be used in Turkish culture to examine the
mathematical identities of pre-service teachers. For this reason, in this study, it was aimed
primarily to obtain a measurement tool that could be utilized to examine the mathematical
identities of pre-service teachers and then to examine the mathematics identity perceptions,
early teacher identity perceptions and STEM teaching orientation levels of pre-service teachers

and mathematics teachers.

Aim

The aim of this research is twofold: primarily, its being the Turkish adaptation study of
the Mathematics Identity Scale developed by Cribbs et al. (2015), which can be used to

investigate mathematical identities of pre-service teachers. Secondly, it is to examine pre-

service teachers' mathematics identity, early teacher identity, and STEM teaching intentions.
For this purpose, the following research questions were sought:

1. Is the Mathematics Identity Scale, adapted into Turkish, a valid and reliable

measurement tool for pre-service teachers?
2. What are the pre-service teachers' perceptions of their mathematical identity?
3. What are the levels of pre-service teachers' perceptions of early teacher identity?
4. What are the levels of STEM teaching intention of the pre-service teachers?

5. Is there a significant difference between pre-service teachers' mean scores of

mathematics identity according to the variable of the program type studied?

6. Isthere asignificant difference between pre-service teacher identity average scores

according to the variable of program type studied?

7. Is there a significant difference between pre-service teachers' STEM teaching

intentions mean scores according to the variable of program type studied?
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8. What is the relationship between pre-service teachers' mathematics identity, early

teacher identity and STEM teaching intentions?
2. Method

In this quantitative study, survey method and correlational research design were used
together. Survey method was used within the scope of validity and reliability studies of the
measurement tool (Karasar, 2010). In the second stage of the study, the correlational research
design was utilized to examine the mathematics identity, early teacher identity and STEM
teaching intentions of the elementary and mathematics pre-service teachers. Correlational
research design was used to determine the changes between two or more variables (Karasar,

2010).
2.1. Translation of the Mathematics Identity Scale

Nine items in the Mathematics Identity Scale were translated into Turkish by the
researcher. At the same time, the items in the scale were first translated from English to Turkish
and then from English to Turkish by a group of five experts (two math education, two teacher
education, one English language education). After the researcher and expert group translated
the items of the scale in accordance with the original form, they were brought together and
compared in terms of common and different aspects. Later, the scale was examined by a Turkish
education expert in terms of suitability for written expression and grammar. In this way, a ready-

to-practice Turkish version was created.
2.2. Participants

Within the scope of this research, the data were collected in the Fall 2019 semester of
the 2019-2020 Academic Year. In the first stage of this study, the data for the adaptation of the
measurement tool to Turkish were collected from a total of 305 participants, including 207 (66
males and 141 females) 1st year pre-service mathematics teachers and 98 (19 males and 79
females) elementary pre-service teachers. For the test-retest study, the data were conducted
with 45 (11 males and 34 females) participants studying in the first year of the mathematics
teacher education program. Within the scope of this study, data were collected from 264 pre-
service mathematics teachers and 228 elementary pre-service teachers in order to examine pre-
service teachers' mathematics identities, pre-service teacher identities and STEM teaching

intentions. Of these 492 participants, 389 are females and 103 are males (See Table 1).
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Table 1
Demographic Information of Pre-service Teachers Participating in the Research Part (N = 492)
Independent variables Group N %
Female 389 79.1
*
Gender Male 103 209
Middle School Mathematics Teacher 264 53.7
The type of program studied Education
Elementary Teacher Education 228 46.3

Mathematical Identity **

* Since the number of female pre-service teachers is more than three times the number of males, it was not
considered as an independent variable.

** By using quartiles, pre-service teachers' mathematics identities were divided into three groups as low, moderate
and high, and transformed into independent variables (See Bursal & Paznokas, 2006; Haciomeroglu, 2013).

2.3. Data Collection Tools
2.3.1. Mathematics Identity Scale

Mathematics Identity Scale was developed by Cribbs et al. (2015). The scale is 5-point
Likert type and consists of nine items. This scale was developed in order to reveal the
mathematic identities of university students taking analysis course. The developed scale consists
of three sub-dimensions: interest, recognition, and competence/performance. Cronbach alpha
reliability coefficients for these sub-dimensions, interest, recognition, and competence/
performance sub-dimensions were calculated as .95, .63 and .77, respectively. The ranges of O-
disagree and 1-agree are used for the original scale. However, within the scope of this study, the

ranges of 5-point Likert type identified as ranging from 1 strongly disagree to 5-strongly agree.
2.3.2. Early Teacher Identity Scale

Early Teacher Identity was developed by Friesen and Besley (2013) and adapted to
Turkish by Arpaci and Bardakgi (2015). The adapted scale is 5-point Likert type and consists of
17 items. This scale was developed to determine the perceptions of the pre-service teachers
studying in teacher education programs about how they see themselves as a teacher. The ranges
of 1 - strongly disagree and 5 - strongly agree were used for this scale. The reliability coefficient

for the scale was calculated as .91.
2.3.3. Integrated STEM Teaching Intention Scale

This scale was developed by Lin and Williams (2016) and adapted to Turkish by
Haciomeroglu and Bulut (2016). The adapted scale consists of five sub-dimensions: knowledge,
value, attitude, subjective norms, perceived behavioral control and behavioral intention. The

reliability coefficients for these sub-dimensions were calculated as .93, .86, .87, 69 and .86,
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respectively. The adapted scale consists of 31 items. While the scale was applied, ranges of 1-

strongly disagree and 5-strongly agree were used.
2.4. Data Collection and Data Analysis

Within the scope of this study, Jennifer D. Cribbs was first reached by e-mail in order to
get permission to utilize the scale. In the next step, within the scope of the validity and reliability
studies of the scale, the elementary and mathematics pre-service teachers who were aimed to
participate in the study were informed. Within the scope of the research, data were gathered
and applied in a suitable time period outside of the courses of the participants on a voluntary
basis. SPSS 22.0 and LISREL 8.51 (Joreskog & Sorbom, 2002) programs were used for data
analyses. Using these programs, exploratory factor analysis, test-retest, Cronbach alpha
reliability coefficients were calculated, and confirmatory factor analysis was applied within the
scope of validity and reliability studies. In the second phase of the study, the adapted
mathematics identity scale and the early teacher identity scale were applied to the senior class
and pre-service mathematics teachers on a voluntary basis. In the evaluation of scale ranges,
4.50-5.00 strongly agree, 3.50-4.49 agree, 2.50-3.49 undecided, 1.50-2.49 disagree, 1.00-1.49
strongly disagree intervals were used. Arithmetic mean and standard deviation were calculated
within the scope of descriptive statistics. Since the number of female pre-service teachers is
three times more than male pre-service teachers, gender was not considered as an independent
variable. In addition, normality, Man Whitney U and Kruskall Wallis tests were performed for
the data. In order to determine whether there is a significant difference between pre-service
teachers' perceptions of mathematics identity and early teacher identity perceptions and STEM
teaching orientation levels, pre-service teachers' mathematics identities were divided into three
groups as low, moderate and high using quartiles. Low and high mathematical identity
perception formed the lower 25% and the upper 25%, respectively. On the other hand, the
middle level mathematical identity perception was formed by the 50% segment outside these
segments. Spearman's rho correlation coefficients were calculated to determine whether there

is a relationship between two variables (mathematics and early teacher identity).
3. Results
3.1. Findings from the validity study of the Mathematics Identity Scale

Within the scope of validity studies, Kaiser-Mayer Olkin (KMO) value was calculated by
applying Exploratory Factor Analysis (EFA) and Barlett Sphericity test was performed. It was

determined whether the scale adapted by using Varimax rotation method was one-dimensional
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or not. The obtained findings were calculated as KMO value of .880 and Bartlett's Sphericity test
results as X2 (36) =1856.233 p <.01. Since the KMO value is above .6 and the p value is significant
at the .000 p <.000 level, it has been determined that the data are appropriate for EFA
(Buyukoztirk, 2011; Cohen, Manion & Morrison, 2018; Eroglu, 2009). In addition, analyzes
revealed that there was only one factor with an eigenvalue greater than 1. It was determined
that the item total test correlation values calculated for the items in the scale ranged from .858
to .673 and were at an acceptable level. Klein (1986) emphasizes that the lower limit for item
total test correlation value should be .20. It was determined that there was only one factor with
eigenvalue greater than 1 for the scale for which the adaptation study was conducted. This single

factor explains 64.737% of the total variance.
3.2. Findings from the Reliability Study for the Mathematics Identity Scale

For this study, the test-retest study was carried out by applying one-month-interval to
45 pre-service teachers. The mean and standard deviation values for the first and second
applications were determined as 3.64%.82, 3.59+.63, respectively. The Pearson correlation
coefficient was calculated as .854, and it was determined that this value was significant at the
.000 p =.001 level. The adapted measuring tool is one dimensional. The reliability coefficient for
the whole scale was calculated as .86 (See Table 2).
Tablo 2

Exploratory Factor Analysis Results for Mathematics Identity Scale
Mathematical

Item Identity r
k4 .858 .697
k5 797 .647
k1 .784 .696
k2 .770 .692
k7 755 .703
k3 733 .699
k6 .715 .581
k8 .693 456
k9 .673 .642

Cronbach alfa .86

3.3. Mathematics Identity Scale Confirmatory Factor Analysis Findings

CFA was applied to determine the suitability of the single-factor model that emerged as
a result of the exploratory factor analysis applied to the data collected for the Mathematics
Identity Scale for which the adaptation study was conducted. The index values obtained as a

result of the analysis are displayed in Table 3.
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Table 3
Confirmatory Factor Analysis Index Values

Model X2 sd x*/sd CFI RMSEA SRMR RMR GFI AGFI NFI NNFI
Mathematics
Identity Scale
Single-factor

model

7292 27 2.7 .96 .059 .041 .029 .97 .95 .94 .95

The ratio of the chi-square value to the degree of freedom below three is considered as
a good degree of rapport (Cokluk, Sekercioglu & Blylikoztirk, 2012; Kline, 2016; Stimer, 2000).
As indicated in Table 2, GFlI and AGFI values above .90 (Hooper, Coughlan & Mullen, 2008;
Schumacker & Lomax, 1996; Simer, 2000) and RMSEA value lower than .07(Brown, 2015) are
considered good fit. In addition, RMR and SRMR values are less than .05, CFl value is over.95,
and NFl and NNFl index values are over .90, and they are considered as perfect fit (Hu & Bentley,
1999; Sumer, 2000; Tabachinck & Fidell, 2007). The findings obtained revealed that the model

tested for the adapted scale fit well.
3.4. Findings from the Normality Test

Normality test was applied to the data collected by using Mathematics Identity Scale,
Early Teacher Identity Scale and Integrated STEM Teaching Orientation Scales in order to
determine whether or not the data met the assumption of normality (See Table 3).

Table 4
Normality Test Results of Scores Related to Scales

Kolmogorov-Smirnov

Statistics N p
Mathematical Identity .087 492 .000
Early Teacher Identity Scale .077 492 .000
STEM Knowledge 117 492 .000
STEM Value .105 492 .000
STEM Attitude .090 492 .000
STEM Subjective norms .092 492 .000
STEM Perceived Behavioral Control and 072 492 .000

Behavioral intention

The results of Kolmogorov-Smirnov test do not meet the normality assumption since the
p value calculated for Mathematical Identity, Early Teacher Identity and Integrated STEM

Teaching Orientation Scales is .000 p <.05 (See Table 4).
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3.5. Pre-service Teachers' Mathematics, Early Teacher Identity, STEM teaching

intentions

Arithmetic mean and standard deviation values were calculated to determine pre-

service teachers' perceptions of mathematics and early teacher identity and STEM teaching

intentions.

Table 5

Descriptive Statistics (N = 492)
Sub Dimensions X SD
Mathematical Identity 3.64 .82
Early Teacher Identity Scale 3.61 .37
STEM Knowledge 3.51 .76
STEM Value 3.70 .75
STEM Attitude 3.62 .72
STEM Subjective norms 3.31 .81
STEM Perceived Behavioral Control and Behavioral intention 3.58 .75

Findings indicate that pre-service teachers' perceptions of mathematical identity and
early teacher identity correspond to the "l agree" range. In addition to this, it was determined
that the opinions of the pre-service teachers about knowledge, values, attitudes, subjective
norms and Perceived Behavioral Control and Behavioral intention sub-dimensions of STEM
teaching intentions corresponded to the "l agree" range.

Table 6
Descriptive Statistics (N = 492)

Programs Studied
Elementary Mathematics

Elementary Education

Education

X SD X SD
Mathematical Identity 3.40 .81 3.85 .77
Early Teacher Identity Scale 3.55 .40 3.67 32
STEM Knowledge 3.48 72 3.53 .79
STEM Value 3.66 .72 3.74 .77
STEM Attitude 3.62 71 3.62 74
STEM Subjective norms 3.17 .74 3.43 .85
STEM Perceived Behavioral Control and 3.60 80 356 72

Behavioral intention

It was determined that the mathematics identity perceptions of the elementary pre-
service teachers corresponded to the "undecided" range and the mathematics identity
perceptions of the mathematics pre-service teachers correspond to the "l agree" range. It is seen
that the early teacher identity perceptions of the elementary pre-service teachers correspond
to the agree range. It was determined that the opinions of the elementary and mathematics pre-
service teachers about the knowledge, value, attitude and perceived behavioral control and

behavioral intention sub-dimensions of STEM teaching intentions corresponded to the "l agree"
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range. It is seen that only their views on the subjective norms sub-dimension correspond to the

"undecided" range.

Mann Whitney U test was conducted to determine whether there is a significant
difference between pre-service teachers' perceptions of mathematics and early teacher identity
according to the type of program studied.

Table 7
Mann Whitney U test results for the Scales of Mathematics Identity, Early Teacher Identity and

Integrated STEM Teaching Orientation Scale according to the variable of the type of program
studied

Mean Sum of
Scales Program Type Studied N Rank Rank u Y

Middle school mathematics ) o004 758785 192935 .000

Mathematical teacher education
Identity EIementaryTeacher 298 199.1 45399.5
education
Middle school mathematics e\ 5005 703175 248545 001
Early Teacher teacher education
Identity Scale EIementaryTeacher 228 9235 509605
education
Middle school mathematics ¢\ 50397 670485 281235 206
STEM teacher education
Knowledge EIementaryTeacher 298  237.85 542295
education

Middle school mathematics
teacher education
Elementary Teacher
education
Middle school mathematics
teacher education
Elementary Teacher

264 255.03 67329.0 27843 .149
STEM Value
228 236.62 53949.0

264 249.08 65756.5 29415.5 .664
STEM Attitude
228 243.52 55521.5

Integrated STEM Teaching Intention Scale

education
Middle school mathematics
264  267. 70734 244 .
STEM Subjective teacher education 6 67.93 073 38 000
norms EIementaryTeacher 228 22168 50544
education
STEM Perceived Middle school mathematics
. 264  245.2 42 29812 971
Behavioral teacher education 6 >-29 64265 98 9
Control and I h
Behavioral Eemegtary.Teac er 24575 56030
intention education

It has been determined that there is a significant difference between the pre-service
teachers' mathematics and early teacher identity average scores according to the variable of the
type of program being studied, and this difference is in favor of pre-service mathematics
teachers. It was determined that there is a significant difference only between the subjective

norms sub-dimension regarding STEM teaching intentions of the pre-service teachers according
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to the type of program studied. It is seen that this difference is in favor of pre-service

mathematics teachers (See Table 7)

The Kruskal Wallis test was applied to determine whether there is a significant difference
between pre-service teachers' perceptions of pre-service teachers according to the
mathematics identity perception variable, which is divided into three groups as low, moderate,
and high (See Table 8).

Table 8

Kruskal Wallis Test Results on the Early Teacher Identity Scale by the Mathematics Perception
of Identity Variable

Groups
Scale (Mathematical N  Mean Rank X2 df  p Sig. diff.
Identity Perception)
Early Teach Low 130 211.2
arly Teacher Moderate 233 2392 23739 2 000 1-2,1-3,2-3
Identity .
High 129 295

The findings indicate that there are significant differences between the perception of

mathematics identity low and common, low and high, and moderate and high since it is p <.05.

The Kruskal Wallis test was conducted to determine whether there was a significant
difference between the STEM teaching intentions of the pre-service teachers according to the
mathematical identity perception variable.

Table 9

Kruskal Wallis Test Results on Integrated STEM Teaching Orientation Scale According to the
Mathematics Perception of Identity Variable

Groups
. . (Mathematical Mean Sig.
Scale of Sub-Dimensions Identity N Rank X2 df diff.
Perception)
o Low 130 221.5
§ STEM Knowledge Moderate 233 253.6 5.642 2 .060
< High 129 258.7
= Low 130 222.6
g STEM Value Moderate 233 259.8 5774 2 .056
= High 129 2464
-_g Low 130 224.4
5 STEM Attitude Moderate 233 255.9 4.385 2 112
— High 129 251.7
2 Low 130 2191
5 STEM Subjective norms Moderate 233 251.8 7.248 2 .027 1-3
3 High 129 2643
& STEM Perceived Low 130 235.1
4:‘:3 Behavioral Control and Moderate 233 255.5 2254 2 324
- Behavioral intention High 129 237.7
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The findings revealed that there was no significant difference between low, moderate,

and high mathematics identity levels and STEM education orientation, as p> .05, between
knowledge, value, attitude and perceived behavioral control and behavioral intention sub-
dimensions. However, since the value was p <.05, STEM revealed a significant difference
between the subjective norms sub-dimension and low and high math identity levels regarding

teaching orientation.

Table 10.
Correlation Analysis Results Between Scales
1 2 3 4
1. Mathematics ldentity - .240%** .90* .90*
2. Early Teacher Identity .240%** - .092*
3. FeTeMM Knowledge .090* .092* -
4. FeTeMM subjective .090* -

norms

N=492; **p<.01

Spearman rank correlation analysis was calculated to reveal the degree of relationship
between pre-service teachers' mathematical identity, early teacher identity perceptions and
STEM teaching intentions. While analyzing this value, between 0.00-0.25 is considered as low
correlation (Sungur, 2009). The findings revealed that there is a significant but low relationship
between pre-service teachers' mathematical identity, early teacher identity perceptions and

STEM teaching intentions.
3. Conclusion, Discussion and Suggestions

In this study, an adaptation study of the Mathematics Identity Scale developed by Cribbs
et al. (2015) was conducted for pre-service teachers. The modified scale consists of nine items
and is 5-point Likert type. The modified scale consists of one dimension. The Cronbach alpha
reliability coefficient for the scale was calculated as .86. The scale for which the modification
was done did not form the same structure as its origin. It can be said that this structural
difference between original and modified scales is due to diversity arising from intercultural
practice. Confirmatory factor analysis was used to test the validity of this one-dimensional
model. Thus, the results obtained revealed that the modified scale is a valid and reliable
measurement tool that can be used to determine the mathematics identity perceptions of pre-

service teachers.

In the second stage of the study, the mathematics identities, early teacher identities and

STEM teaching intentions of the elementary and mathematics pre-service teachers were
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investigated. The results obtained revealed that generally pre-service teachers' perceptions of
mathematics identity are high. The pre-service teachers’ high level of mathematical identity
perception indicates that they understand mathematics, they have strong beliefs to practice it,
and their social environment (parents, peers, relatives or teachers) perceive them as individuals
who love mathematics (Cribbs et al., 2015). It is observed that the perceptions of mathematics
identities for elementary, secondary school and pre-service mathematics teachers are high. It
was determined that there is a significant difference between pre-service teachers' perceptions
of mathematics identity according to the variable of the type of program studied, and it is
observed that this difference is in favor of pre-service mathematics teachers. It can be expressed
that this difference arises due to the positive mathematics learning experiences of the pre-
service teachers. This study revealed that pre-service teachers' perceptions of early teacher
identity are high. In parallel with the results obtained from this research, in the research projects
(Babanoglu & Agcam, 2020; Celik & Kalkan, 2019; Egmir & Celik, 2019; Karatepe & Akay, 2020;
Koca, 2016; Kiigclikaydin & Gokbulut, 2019; Ulugbey, Yildirnm & Alpaslan, 2018) it was determined
that pre-service teachers have a high level of early teacher identity perception. This result can
be interpreted as that pre-service teachers majoring in elementary and middle school
mathematics teaching programs see themselves as a qualified teacher. In addition, it was
determined that pre-service teacher identity perception levels of elementary and mathematics
pre-service teachers were high. According to the variable of the type of program studied, it was
determined that there was a significant difference between the pre-service teachers'
perceptions of identity and this difference was in favor of the pre-service mathematics teachers.
It was determined that there are significant differences between pre-service teachers'
perceptions and their low and moderate, low, and high and moderate and high mathematics
identity perceptions. This indicates that having a strong mathematical identity perception has
positive effects on the formation of teacher identities. In this study, it was determined that STEM
education orientation levels (knowledge, value, attitude, perceived behavioral control and
behavioral intention and subjective norms) of pre-service teachers were generally high. In
addition, it was determined that elementary and mathematics pre-service teachers have high
levels of knowledge, value, attitude, perceived behavioral control and behavioral intention
regarding STEM teaching intentions. It has been determined that pre-service teachers’ STEM
teaching orientation levels (knowledge, knowledge, value, attitude, perceived behavioral
control and behavioral intention and subjective norms) are generally high. It is the use of at least

one of the disciplines in STEM education by integrating with others. It points out that the
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participants in the study are knowledgeable about the place and importance of their field in
STEM disciplines, as well as the use of other fields such as arts, humanities, and social sciences.
Participants' positive attitudes and values towards STEM education are important for their
future STEM practices (Lin & Williams, 2016). The subjective norms is related to the positive or
negative effect of important reference groups (school administration, colleagues, family, etc.)
on STEM education. The results obtained from this study reveal that the pre-service
mathematics teachers think that the effect of important reference groups on STEM education is
more than that of the elementary pre-service teachers. Perceived behavioral control and
behavioral intention are associated with the possibility of using STEM education practices in
professional life, as pre-service teachers use appropriate resources for STEM education and can
resolve difficulties that may arise during teaching (Lin & Williams, 2016). The results obtained
from this study deduced that elementary and mathematics pre-service teachers’ STEM teaching
intentions were strong. In parallel with the results obtained from this research, studies (Dogan
& Similar, 2019; Haciomeroglu, 2018; Karisan, Macalalaf & Johnson, 2019) also support that pre-
service teachers have a high level of STEM teaching intentions. Similarly, it was determined that
there was a significant difference between the opinions of the students regarding STEM teaching
intentions only for the subjective norms according to the variable of the type of program
studied, and this difference was in favor of mathematics pre-service teachers. However, the
results obtained from the study conducted by Mixan and Bakirci (2018) revealed that the science
and elementary pre-service teachers’ STEM teaching intentions were more developed
compared to the mathematics pre-service teachers. It can be said that this difference is related
to the education of science and elementary pre-service teachers to teach different disciplines.
However, pre-service mathematics teachers are trained to be branch teachers. It is seen that
there is a significant difference between the opinions of the pre-service teachers regarding STEM
education orientation towards only subjective norms and their low and high mathematics
identity perceptions. This situation indicates that having a strong mathematical perception
creates a difference in subjective norms when it refers to STEM teaching intentions. It was
determined that there is a low but significant relationship between the mathematics identity,

early teacher identity and STEM teaching orientation of the pre-service teachers.

The next step of this research is to conduct mixed research studies to examine the
mathematics, early teacher identities and STEM teaching intentions of the elementary and

mathematics pre-service teachers.
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Ozet: Bu arastirmanin iki amaci bulunmaktadir. ilk olarak Matematik Kimlik Olgeginin
Tirkceye uyarlama calismasinin yapilmasidir. ikinci olarak égretmen adaylarinin matematik
kimlikleri, meslek 6ncesi 6gretmen kimlikleri ve FeTeMM 6gretim yonelimlerinin incelenmesidir.
Elde edilen sonuglar, gegerlik ve glivenirlik galismalari yapilarak Tlrkgeye uyarlanan Matematik
Kimlik Olceginin gecerli ve giivenilir bir 6lgme araci oldugunu ortaya koymustur. Uyarlanan élcek
tek boyutludur. Uyarlanan 6lcek 9 maddeden olusmaktadir ve 5’li Likert tipindedir. Uyarlanan
Olcek 6zgiin halinden farkh bir yapi olusturmustur. Uyarlanan 6lgek igin glivenirlik katsayisi .86
olarak hesaplanmistir. Buna ek olarak, sinif 6gretmeni adaylarinin orta ve ilkogretim matematik
O0gretmeni adaylarinin ise yiksek dlizeyde matematik kimlik algisina sahip olduklari
gorlilmektedir. Sinif ve ilkogretim matematik 6gretmen adaylarinin meslek 6ncesi 6gretmen
kimlik algi diizeylerinin yiiksek oldugu belirlenmistir. Ogrenim gériilen program tiirii degiskenine
gbre 6gretmen adaylarin matematik ve meslek éncesi 6gretmen kimlik algilari arasinda anlamli
bir farklihgin oldugu belirlenmis olup, bu farkhligi ilkogretim matematik 6gretmen adaylarinin
lehine oldugu gorilmektedir. Matematik kimlik algisi degiskenine gére adaylarin meslek doncesi
ogretmen kimlik algilari arasindan anlamli farklilik oldugu belirlenmistir. Bu arastirmada, sinif ve
ilkogretim matematik 6gretmen adaylarinin FeTeMM 6g8retim yonelim dizeylerinin yiksek
oldugu belirlenmistir. Sinif ve ilk6gretim matematik 6gretmen adaylarinin FeTeMM 06gretim
yonelimlerinin giiglii oldugunu gostermistir. Ogrenim gorilen program tiirii degiskenine gore
adaylarin FeTeMM o6gretim yonelimlerine iliskin olarak sadece silibjektif 6l¢lite yonelik gorisleri
arasinda anlamli bir farklilik oldugu ve bu farkhhgin ilkogretim matematik 6gretmen adaylarinin
lehine oldugu belirlenmistir.

Anahtar Sozciikler: Matematik kimligi, Meslek oncesi 6gretmen kimligi, FeTeMM
dgretim yonelimi, Sinif, Matematik, Ogretmen aday.
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1. Girig

Ogretmen vyetistirme programlarinda nitelikli sinif ve matematik 6gretmenleri
yetistirilmesinde adaylarin gliclii bir matematik ve meslek 6ncesi 6gretmen kimligine sahip
olmalari gelecekte yapacaklari FeTeMM egitimi uygulamalar agisindan 6nem tasimaktadir.
Kimlik, kisin kendisini nasil tanimladig ve diger insanlarin (6gretmenler, ebeveynler, arkadaslari
ve sinif arkadaslari vb.) onu tanimlama sekli olarak ifade edilmektedir (Heffernan & Newton,
2019). Matematik kimligi ise matematikle olan olumlu iliski olarak tanimlanmaktadir (Heffernan
& Newton, 2019). Matematige iliskin olumlu kimlik ise kisinin kendisini matematik 6grenen bir
birey olarak gérmesini ve matematik 6grenmeye devam etmesini gerektirir (Boaler & Greeno,
2000). Olumsuz kimlik ise matematigi anlamsiz gormek, kendini tekrar eden bir ders olarak
algilamakla iligkilendirilmistir (Anderson, 2007; Boaler & Greeno, 2000). Bu olumsuz bakis agisina
sahip birey matematikte basarili olmak icin gerekli dogal yetenege sahip olmadigini
diisinmektedir (Blackwell, Trzesniewski, & Dweck, 2007). Ornegin, eger birey matematigi
anlamsiz, kurallar, formdller ve tekrar eden islemler olarak algiliyor ve buna bagl olarak
sevilmeyen bir ders olarak kabul ediyor ise matematik kimliginin olumsuz yonde gelistigi
soylenebilir. Bireyin matematik kimliginin olumlu ve olumsuz yonde gelismesi 6grenme-6gretme
siireclerinde 6nemli bir rol tstlenmektedir. Ornegin, eger bir 6gretmen giiclii bir matematik
kimligine sahipse matematigi glnlik yasamla iliskilendirilmis ornekler kullanarak anlatma
egiliminde olmakta ve disiplinler arasi etkinlikler kullanarak matematigin yerini ve 6nemini
vurgulamaktadir. Eger bir 6gretmen olumsuz yonde gelismis bir matematik kimligine sahip ise
bu durum 6gretim uygulamalarina yansimaktadir. Matematige yonelik olumsuz bakis agisina
sahip O6gretmenler bu dersle ilgili kavramlarin 6gretiminde 6gretmen merkezli bir 6gretimi
uygulama egiliminde olmaktadir (Blackwell, Trzesniewski, & Dweck, 2007). Bu durum
ogrencilerin matematik derslerine katilmasini ve basarili olmasini etkilemektedir (Pajares &
Schunk, 2001). Feldhaus (2014) bireyin matematiksel egilimlerinin erken yaslarda olustugunu ve
degismesinin oldukca glic oldugunu vurgulamaktadir. Ancak, arastirmalar (Bikner-Ahsbahs,
2003; Dou, Hazari, Dabney, Sonnert & Sadler, 2019) bireyin matematik egilimlerini degistirmenin
mimkin oldugunu belirtmektedir. Bunu degistirmek icin 6gretmen yetistirme programlarinda
o0gretmen adaylarinin 6grenci ve gelecegin 6gretmenleri olarak olumlu kimlik gelisimlerini
destekleyecek firsatlarin olusturulmasi gerektigi vurgulanmaktadir (Beauchamp & Thomas,
2009; Bikner-Ahsbahs, 2003; Chong & Low, 2009; Horn, Nolen, Ward & Campbell, 2008). Bu

sekilde, 6gretmen adaylarinin olumlu kimlik gelistirmeleri saglanabilir.
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Okul 6ncesinden ortadgretim dlizeyine dogru 6grencilerin matematik ve fen bilimleri
alanlarina yonelik ilgi ve basarilarinin azaldigi (Pell & Jarvis; 2001; Suna, Tanberkan & Ozer, 2020)
distndldiginde 6gretmenlerin 6gretim yaklasimlari ve uygulamalari nemli rol oynamaktadir.
Ogrencilerin FeTeMM disiplinleriyle iliskili mesleki alanlara ilgilerinin gelistiriimesinde en kritik
ogretim dizeyi ilkokul olarak gosterilmektedir (Conderman & Woods, 2008; De Jarnette, 2012).
Son yillarda disiplinler arasi etkinlik uygulamalarina verilecek en uygun yaklasimlardan bir tanesi
FeTeMM (Fen, Teknoloji, Mihendislik ve Matematik) egitimidir. FeTeMM egitimi bu
disiplinlerden en az ikisinin ve/veya tamaminin bir araya getirilerek yapildigi 68retim
uygulamalari olarak tanimlanmaktadir. Son yillarda FeTeMM egitimi yaklasimlarina agirlik
verilmesinin temel sebeplerinden bir tanesi 6grencilerin fen bilimleri ve matematik alanlariyla
iliskili mesleki alanlarda istihdam saglayacak kisilerin yetistirilmesidir. Ogrencilerin FeTeMM
disiplinlerine yonelik ilgi ve tutumlarinin gelismesinde ve gelecekte bir kariyer tercihi olarak
ilerlemelerinde matematik ve fen kimliklerinin énemli bir rolii oldugu sdylenebilir. Ogretmen
yetistirme programlarina baslayan 6gretmen adaylarinin FeTeMM 6gretimine yonelik gliven ve
ilgi eksikliklerinin oldugu vurgulamaktadir (Weiss, Banilower, McMahon & Smith, 2001). Adams,
Miller, Saul ve Pegg (2014) bircok ilkokul 6gretmenin diger dersleri 6gretmeye kiyasla FeTeMM
egitimini 6gretimde kullanma hususunda zorlandiklarini vurgulamaktadir. Bu durumun ge¢mis
ogrenme deneyimleriyle iliskili oldugu soylenebilir. Bu sebeple, 6gretmen yetistirme
programlarinda FeTeMM egitimine daha fazla yogunlasmali ve adaylarin FeTeMM 6gretimini
uygulamaya yo6nelik giivenleri artirilmali ve endiseleri giderilmelidir. Bu amag¢ dogrultusunda
FeTeMM egitiminin odaginda oldugu yeni 6grenme ve 6gretme yaklasimlarinin 6gretmen
yetistirme programlarina dahil edilmesi 6nemlidir. Bu sekilde, 6gretmen adaylarinin FeTeMM

6gretim yonelimleri gelistirilebilir (Adams, et al., 2014).

Arastirmacilar 6gretmen olmayi 6grenmenin nasil 6gretilecegini 6grenmek kadar 6nemli
oldugu vurgulanmaktadir (Chong, 2011; Chong, Low, & Goh, 2011; Kelchtermans & Hamilton,
2004; Meijer, de Graaf, & Meirink, 2011; Schepens, Aelterman, & Vlerick, 2009). Bu sebeple bir
o0gretmen adayi icin gelismekte olan profesyonel 6gretmen kimligi ile meslek dncesi 6gretmen
kimligi nasil bir 6gretmen olacagl hususunda énemli bir role sahiptir. Meslek dncesi 6gretmen
kimligi, 6gretmen yetistirme programlarinda 6grenim goren adaylarin kendilerini bir 6gretmen
olarak nasil gordiikleriyle ilgilidir (Friesen & Besley, 2013). Ogretmen yetistirme programina yeni
baslayan 6gretmen adaylarinin 6gretime iliskin gorislerinin gecmis 6grenme deneyimlerinin
etkisiyle olustugu vurgulanmaktadir (Fajet, Bello, Leftwich, Mesler, & Shaver, 2005). Ogretmen

adaylarinin 6gretime iliskin sahip olduklari olumlu veya olumsuz gorisleriyle beraber sahip
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olduklari 6n vyargilar 6grenciler, 6gretmenler ve okul idarecileriyle olan etkilesimlerini
etkileyebilmektedir (Kagan, 1992). Halbuki, 6gretmen yetistirme programlarinda adaylardan
teoride 6grendikleri farkh 6grenme ve 6gretim yaklasimlarini dncelikli olarak aldiklari derslerde
daha sonra ise okul uygulama c¢alismalari kapsaminda kullanmalari beklenmektedir.
Arastirmacilar, (Beijaard, Meijer & Verloop, 2004; Garza, Werner & Wendler, 2016) 6gretmen
egitiminde adaylarin aldiklari derslerde yerine getirmekle yikimli olduklari sorumluluklar
(6devler, projeler, etkinlikler vb.) ve okul uygulama galismalariyla beraber profesyonel 6gretmen

kimliginin yavas yavas olusmaya basladigini vurgulamaktadir.

Ulusal diizeyde, 6gretmen adaylarinin meslek dncesi 6gretmen kimliklerini incelemek
amaciyla arastirmalarin yapildigi gortlmektedir. Bu c¢alismalarin bazilarinin alan spesifik
(ingilizce, muzik, sinif 6gretmeni adaylari) yapildigi (Babanoglu & Agcam, 2020; Koca, 2016;
Kiglkaydin & Gokbulut, 2019) goriilirken diger calismalarin ise egitim fakiiltelerinin farkl
bollimlerinde 6grenim goren 6gretmen adaylari icin farkh ornekleme teknikleri kullanilarak
yapildigr gortlmektedir (Egmir & Celik, 2019). Buna ek olarak, pedagojik formasyon sertifikasi
alan 6gretmen adaylari (Celik & Kalkan, 2019; Ulugbey, Yildirnm & Alpaslan, 2018) ile egitim
fakiltesi ve pedagojik formasyon sertifikasi alan adaylarin (Karatepe & Akay, 2020) meslek
oncesi o6gretmen kimliklerini belirlemek amaciyla c¢alismalarin yapildigi belirlenmistir.
Arastirmalar (Babanoglu & Agcam, 2020; Celik & Kalkan, 2019; Egmir & Celik, 2019; Karatepe &
Akay, 2020; Koca, 2016; Kiigclikaydin & Gokbulut, 2019; Ulugbey, Yildirnm & Alpaslan, 2018)
o0gretmen adaylarinin yiksek dizeyde meslek dncesi 6gretmen kimlik algisina sahip oldugunu

ortaya koymustur.

FeTeMM 06gretim yonelimlerini belirlemek amaciyla arastirmalarin fen bilgisi (Dogan &
Benzer, 2019; Karisan, Macalalaf & Johnson,2019) ile fen bilgisi, sinif ve matematik 6gretmeni
(Karisan & Bakirci, 2017) adaylariyla yirataldagi gorilmektedir. Karisan, Macalalaf ve Johnson
(2019) tarafindan yapilan ¢alisma FeTeMM 0Ogretim dersini aldiktan sonra fen bilgisi 6gretmen
adaylarinin FeTeMM 06gretim yonelimlerinin olumlu yonde degistigini belirlemistir. Dogan ve
Benzer (2019) fen bilgisi 6gretmen adaylarinin FeTeMM &gretim yonelimlerinin olumlu
oldugunu belirlemistir. Karisan ve Bakirci (2018) ise fen bilgisi ve sinif 6gretmeni adaylarin
FeTeMM o6gretim yoOnelimlerinin matematik 6gretmen adaylarina kiyasla daha gelismis

oldugunu ortaya koymustur.

Ulusal diizeyde, 6gretmen adaylarinin (matematik, kimya, fen bilgisi) FeTeMM disiplinler

arasi 6gretiminin kullanilmasina yonelik gesitli calismalarin yapildigi gérilmektedir (Aslan-Tutak,
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Akaygiin & Tezsezen, 2017; Yildirm & Altun, 2015; Ozkizilcik & Cebesoy, 2020; Tarkin-Celikiran
& Aydin-Ginbatar, 2017). Bu arastirmalar araciligiyla 6gretmen adaylarinin gelecekte bir
o0gretmen olarak FeTeMM egitimini 6gretimlerine dahil etmeleri ve 6grencilerinin bu etkinliklere
aktif bir sekilde katilmalarina yardimci olmalari hedeflenmektedir. Buna ek olarak, arastirmalarin
farkli programlarda 6grenim goéren Ogretmen adaylarinin FeTeMM o06gretim yonelimlerini
belirlemek amaciyla yapildigi gorilmektedir. Ancak, bu arastirmalar incelendiginde FeTeMM
egitimine yonelik sinif ve matematik 6gretmen adaylariyla yapilan galismalarin (Aslan-Tutak,
Akaygiin & Tezsezen, 2017; Haciomeroglu, 2018; Karisan & Bakirci, 2017) az sayida oldugu dikkat
cekmektedir. Buna ek olarak, uluslararasi dizeyde yiritilen arastirmalar incelendiginde
ogrencilerin matematik ve FeTeMM kimliklerini incelemek amaciyla 6lgme araglarinin
gelistirildigi goriilmektedir (Cribbs, Hazari, Sonnert & Sadler, 2015; Dou, Hazari, Dabney, Sonnert
& Sadler, 2019). Bu durum 6gretmen adaylarinin matematik kimliklerini incelemeye yonelik Tlrk
kiltirinde kullanilabilecek bir 6lgme aracina olan ihtiyaci ortaya koymustur. Bu sebeple bu
calismada oncelikli olarak 6gretmen adaylarinin matematik kimliklerini incelemek amaciyla
kullanilabilecek bir 6lgme aracinin elde edilmesi ve daha sonra ise sinif ve matematik 6gretmen
adaylarinin matematik kimlik algilari, meslek 6ncesi 6gretmen kimlik algilari ve FeTeMM 6gretim

yonelim dizeylerinin incelenmesi amaclanmistir.
Amag

Bu arastirmanin iki amaci bulunmaktadir. ilk olarak, 6gretmen adaylarinin matematik
kimliklerini incelemek amaciyla kullanilabilecek Cribbs ve digerleri (2015) tarafindan gelistirilen
Matematik Kimlik Olceginin Tirkceye uyarlama ¢alismasinin yapilmasidir. ikinci olarak, sinif ve
ilkogretim matematik 6gretmen adaylarinin matematik, meslek dncesi 6gretmen kimlikleri ile

FeTeMM o6gretim yonelimlerinin incelenmesini amaglamaktadir.
Bu amag dogrultusunda asagidaki arastirma sorularina cevap aranmistir:
1. Tirkceye uyarlama calismasi yapilan Matematik Kimlik Olcegi 6gretmen adaylari icin
gecerli ve glvenilir bir 6lgme araci midir?
2. Ogretmen adaylarinin matematik kimliklerine ydnelik algilari ne diizeydedir?

3. Ogretmen adaylarinin meslek 6ncesi 6gretmen kimliklerine yénelik algilar ne

diizeydedir?

4. Ogretmen adaylarinin FeTeMM 6gretim yonelimleri ne diizeydedir?
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5. Ogrenim goriilen program tiirii degiskenine gére dgretmen adaylarinin matematik

kimlikleri ortalama puanlari arasinda anlamli bir farkhlik var midir?

6. Ogrenim gorilen program tiirii degiskenine gére dgretmen adaylarinin meslek

oncesi 6gretmen kimlikleri ortalama puanlari arasinda anlamh bir farkhlik var midir?

7. Ogrenim goriillen program tiirii degiskenine gére 6gretmen adaylarinin FeTeMM

o0gretim yonelimleri ortalama puanlari arasinda anlamli bir farkhilk var midir?

8. Ogretmen adaylarinin matematik, meslek &ncesi 6gretmen kimlikleri algilari ile

FeTeMM o6gretim ydnelimleri arasindaki iliski ne diizeydedir?
2. Yontem

Bu ¢alismada nicel arastirma yontemlerinden tarama ve iliskisel tarama modeli bir arada
kullanilmistir. Olgme aracinin gegerlik ve giivenirlik calismalari kapsaminda tarama modeli
kullanilmistir (Karasar, 2010). Arastirmanin ikinci asamasinda sinif ve ilkégretim matematik
O0gretmen adaylarinin matematik ve meslek Oncesi 6gretmen kimliklerinin incelenmesi
amaglandigindan iliskisel tarama modeli kullanilmistir. iliskisel tarama modeli iki ya da daha fazla

degisken arasindaki degisimi belirleme amacli kullanilmaktadir (Karasar, 2010).
2.1. Geviri Calismasi

Matematik Kimlik Olceginde yer alan 9 madde arastirmaci tarafindan Tirkceye
cevrilmistir. Ayni zamanda bes kisilik bir uzman grubu (iki matematik egitimi, iki 6gretmen
egitimi, bir ingiliz dili egitimi) tarafindan 6lcekte yer alan maddeler énce ingilizceden Tiirkceye
daha sonra ise ingilizceden Tiirkgeye cevrilmistir. Arastirmaci ve uzman grubu 6lgcek maddelerini
0zglin haline uygun olarak ¢evirdikten sonra bir araya getirilerek ortak ve farkli yonleri agisindan
karsilastirilmistir. Daha sonra 6lgek bir Tlirkge egitimi alan uzmani tarafindan yazili anlatim ve dil
bilgisi uygunlugu acgisindan incelenmistir. Bu sekilde uygulamaya hazir Tirkge versiyonu

olusturulmustur.
2.2. Calisma Grubu

Bu arastirma kapsaminda veriler 2019-2020 Akademik ders yariyihinin Giz 2019
déneminde toplanmistir. Bu arastirmanin ilk asamasinda 6lgme aracinin Tirkceye uyarlama
calismasi icin veriler 207 (66 erkek ve 141 kiz) 1. sinif ilkdgretim matematik 6gretmenligi
ogrencileri ile 98 (19 erkek 79 kiz) sinif 6gretmeni adayl olmak lzere toplam 305 kisiden
toplanmistir. Test tekrar-test ¢alismasi icin veriler 45 (11 erkek ve 34 kiz) ilkogretim matematik

ogretmenligi programi 1. sinifinda 6grenim goren o6grencilerle yiritilmastir. Bu c¢alisma
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kapsaminda 6gretmen adaylarinin matematik kimlikleri, meslek 6ncesi 6gretmen kimlikleri ve
FeTeMM 06gretim yonelimlerinin incelenmesi amaciyla veriler son sinifta 6grenim goren 264
ilkogretim matematik 6gretmen aday ile 228 sinif 6gretmeni adayindan toplamistir. Bu 492

adayin 389’u kiz ve 103’0 erkektir (Bakiniz Tablo 1).

Tablo 1

Arastirma Kismina Katilan Ogretmen Adaylarinin Demografik Bilgileri{(N=492)
Bagimsiz Degiskenler Grup N %
Kiz 389 79.1

s

Cinsiyet Erkek 103 209
B&renim edrilen orogram tiri ilkdgretim Matematik Ogretmenligi 264  53.7
& g prog Sinif Egitimi 228 463

Matematik Kimlik**
*Kiz 6gretmen adaylarin sayisi erkeklerin sayisinin (i¢ katindan fazla olmasi sebebiyle bagimsiz degisken olarak ele alinmamustir.
**Kartiller-geyreklikler (quartile) kullanilarak 6gretmen adaylarinin matematik kimlikleri duistik, orta ve yuksek olmak tizere li¢ gruba
bolinmus ve bagimsiz degiskene dontstirilmustir (Bakiniz Bursal & Paznokas, 2006; Haciomeroglu, 2013).

2.3. Veri Toplama Araglari
2.3.1. Matematik Kimlik Olgegi

Matematik Kimlik Olcegi Cribbs ve digerleri (2015) tarafindan gelistirilmistir. Olgek 5’li
Likert tipinde olup 9 maddeden olusmaktadir. Bu 6lgek analiz dersi alan liniversite 6grencilerinin
matematik kimlerini ortaya koymak amaciyla gelistirilmistir. Gelistirilen 6lgek ilgi, taninirhk ve
yeterlik/performans olmak tizere U alt boyuttan olusmaktadir. Bu alt boyutlar, ilgi, taninirlik ve
yeterlik/performans alt boyutlari icin Cronbach alfa givenirlik katsayilari sirasiyla .95, .63 ve .77
olarak hesaplanmistir. Ozgiin dlgek icin 0-katiimiyorum ve 1-katiliyorum araliklari kullaniimistir.
Ancak bu calisma kapsaminda 5’li Likert tipi 1 kesinlikle katilmiyorum ile 5-kesinlikle katiliyorum

araliklari kullanilmistir.
2.3.2. Meslek Oncesi Ogretmen Kimligi Olgegi

Meslek Oncesi Ogretmen Kimligi Friesen ve Besley (2013) tarafindan gelistirilmis olup
Tlrkceye Arpaci ve Bardake¢l (2015) tarafindan uyarlanmistir. Uyarlanan o6lgek 5°li Likert
tipindedir ve 17 maddeden olusmaktadir. Bu 6lgek 68retmen yetistirme programlarinda 6grenim
goren adaylarin kendilerini bir 6gretmen olarak nasil gérdiklerine iliskin algilarini belirlemek
amaciyla gelistirilmistir. Bu Olgek i¢in 1-kesinlikle katilmiyorum ile 5-kesinlikle katiliyorum

araliklar kullanilmistir. Olgek igin giivenirlik katsayisi .91 olarak hesaplanmistir.
2.3.3. Entegre FeTeMM Ogretimi Yonelim Olgegi

Bu 6lgek Lin ve Williams (2016) tarafindan gelistirilmis olup Tirkceye Haciomeroglu ve

Bulut (2016) tarafindan uyarlanmistir. Uyarlanan olcek bilgi, deger, tutum, siubjektif o6lcit,
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algilanan davranis kontrolili ve davranis yonelimi olmak lizere bes alt boyuttan olusmaktadir. Bu
alt boyutlar icin glvenirlik katsayisi sirasiyla .93, .86, .87, 69 ve .86 olarak hesaplanmistir.
Uyarlanan dlgek 31 maddeden olusmaktadir. Olgek uygulanirken 1-kesinlikle katilmiyorum ile 5-

kesinlikle katihyorum araliklari kullaniimistir.
2.4. Verilerin Toplanma Siireci ve Verilerin Analizi

Bu ¢alisma kapsaminda ilk olarak 6lgegin kullanim iznini almak (izere Jennifer D. Cribbs’e
e-posta araciligiyla ulasiimistir. Bundan sonraki asamada 0lcegin gecerlik ve glivenirlik
calismalari kapsaminda arastirmaya katilmalari amaglanan sinif ve matematik 6gretmen
adaylarina bilgi verilmistir. Gonullik esasina gore arastirma kapsaminda veriler adaylarinin
dersleri disinda kalan uygun bir zaman diliminde bir araya getirilerek uygulanmistir. Verilerin
analizi i¢in SPSS 22 ve LISREL 8.51 (Joreskog & Sorbom, 2002) programlari kullaniimistir. Bu
programlar kullanilarak, gecerlik ve givenilirlik calismalari kapsaminda acimlayici faktor analizi,
test-tekrar test, Cronbach alfa glivenirlik katsayilari hesaplanmis ve dogrulayici faktor analizi
uygulanmistir. Arastirmanin ikinci asamasinda ise uyarlanan matematik kimlik 6lcegi ve meslek
oncesi 6gretmen kimlik 6lcegi son sinifta 6grenim goren sinif ve ilkogretim matematik 6gretmen
adaylarina  gonillik esasina dikkat edilerek uygulanmistir.  Olcek  araliklarinin
degerlendirilmesinde 4.50-5.00 kesinlikle katiliyorum, 3.50-4.49 katiliyorum, 2.50-3.49
kararsizim, 1.50-2.49 katilmiyorum, 1.00-1.49 kesinlikle katilmiyorum araliklari kullanilmistir.
Betimsel istatistikler kapsaminda aritmetik ortalama ve standart sapma hesaplanmistir. Kiz
O0gretmen adaylarinin sayisinin erkek adaylarin ¢ katindan fazla olmasi sebebiyle cinsiyet
bagimsiz bir degisken olarak ele alinmamistir. Buna ek olarak, veriler icin normallik, Man
Whitney U ve Kruskall Wallis testleri yapilmistir. Ogretmen adaylarinin matematik kimlik algilari
ile meslek oncesi 6gretmen kimlik algilari ve FeTeMM 0Ogretim yonelim dizeyleri arasinda
anlamh bir farklilk olup olmadigini belirlemek amaciyla kartiller-geyreklikler (quartile)
kullanilarak 6gretmen adaylarinin matematik kimlikleri diistik, orta ve yiksek olmak {izere (g
gruba bolinmustlr. Duslk ve yliksek matematik kimlik algisini sirasiyla alt %25’lik ve Ust %25’lik
dilim olusturmustur. Orta diizey matematik kimlik algisini ise bu dilimlerin disinda kalan %50’lik
dilim meydana getirmistir. iki degisken (matematik ve meslek éncesi 6gretmen kimlik) arasinda
bir iliski olup olmadigini belirlemek amaciyla Spearman’s rho korelasyon katsayilari

hesaplanmistir.

308 Sinirsiz Egitim ve Arastirma Dergisi, 5 (3), 285-320



(\Fzzr Odretmen Adaylarinin Matematik Kimlikleri, Meslek Oncesi Ogretmen...

Giiney HACIGMEROGLU

3. Bulgular
3.1. Matematik Kimlik Olgegi Gegerlik Calismasi Bulgulari

Gegerlik calismalari kapsaminda ag¢imlayici faktor analizi (AFA) uygulanarak Kaiser-
Mayer Olkin (KMO) degeri hesaplanmis ve Barlett Kiiresellik testi yapiimistir. Varimax dondiirme
yontemi kullanilarak uyarlama galismasi yapilan 6lcegin tek boyutlu olup olmadigi belirlenmistir.
Elde edilen bulgular, KMO degerinin .880 ve Barlett Kiiresellik testi sonuglari X%z =1856.233
p<.01 seklinde hesaplanmistir. KMO degerinin .6’nin izerinde olmasi ve p degerinin .000 p<.000
diizeyinde anlamli olmasi sebebiyle verilerin AFA icin uygun oldugu belirlenmistir (Blyukoztiirk,
2011; Cohen,Manion & Morrison, 2018; Eroglu, 2009). Buna ek olarak, yapilan analizler 6z degeri
1’de buyik tek bir faktdriin oldugunu ortaya koymustur. Olgekteki maddeler icin hesaplanan
madde toplam test korelasyon degerlerinin .858-.673 araliginda oldugu ve kabul edilebilir
diizeyde oldugu belirlenmistir. Klein (1986) madde toplam test korelasyon degeri icin alt sinirin
.20 olmasi gerektigini vurgulamaktadir. Uyarlama ¢alismasi yapilan 6lgek icin 6z degeri 1’den
blyuk tek bir faktor oldugu belirlenmistir. Bu tek faktor toplam varyansin %64.737’ sini

aciklamaktadir.
3.2. Matematik Kimlik Olgegi icin Giivenilirlik Calismalari Bulgulari

Bu calisma icin test-tekrar test calismasi 45 6gretmen adayina bir ay arayla uygulanarak
gerceklestirilmistir. Birinci ve ikinci uygulamalar icin ortalama ve standart sapma degerleri
sirasiyla 3.64+.82, 3.59+.63 olarak belirlenmistir. Pearson korelasyon katsayisi .854 olarak
hesaplanmis olup bu degerin .000 p=.001 diizeyinde anlamh oldugu belirlenmistir. Uyarlanan
dlgme araci tek boyutludur. Olgegin biitiini icin giivenirlik katsayisi .86 olarak hesaplanmistir

(Bakiniz Tablo 2).

Tablo 2
Matematik Kimlik Olgedi icin A¢imlayici Faktér Analizi Sonuglari
Madde Matematik Kimlik r
k4 .858 .697
k5 797 .647
k1 .784 .696
k2 .770 .692
k7 755 .703
k3 .733 .699
k6 .715 .581
k8 .693 .456
k9 .673 .642
Cronbach alfa .86
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3.3. Matematik Kimlik Olgegi Dogrulayici Faktdr Analizi Bulgulan

Uyarlama calismasi yapilan Matematik Kimlik Olcegi icin toplanan verilere uygulanan
acimlayici faktor analizi sonucunda ortaya ¢ikan tek faktorli modelin ne derece uygun oldugunu
belirlemek amaciyla DFA uygulanmistir. Analiz sonucunda elde edilen indeks degerlerine Tablo
3’te yer verilmistir.

Tablo 3
Dogrulayici Faktér Analizi indeks Degerleri

Model X2 sd x?/sd CFl RMSEA SRMR RMR GFI AGFI NFlI NNFI
Matematik
Kimlik Olgegi
Tek-faktorli

model

7292 27 2.7 .96 .059 .041 .029 .97 .95 .94 .95

Ki-kare degerinin serbestlik derecesine oraninin 3’lin altinda olusu iyi derece uyum
olarak kabul edilmektedir (Cokluk, Sekercioglu & Blytkoztiirk, 2012; Kline, 2016; Stimer, 2000).
Tablo 2’de goraldugi Gizere, GFI ve AGFI degerlerinin .90 lzerinde olusu (Hooper, Coughlan &
Mullen, 2008; Schumacker & Lomax, 1996; Siimer, 2000), RMSEA degerinin .07’den kiiglk olusu
(Brown, 2015) iyi uyum olarak gosterilmektedir. Buna ek olarak, RMR ve SRMR degerlerinin
.05’ten kiiclik olusu, CFl degerinin.95 Uzeri olusu ve NFI ve NNFI indeks degerlerinin .90 lizerinde
olusu mikemmel uyum olarak kabul edilmektedir (Hu & Bentley, 1999; Simer, 2000; Tabachinck
& Fidell, 2007). Elde edilen bulgular, uyarlanan olgcek icin test edilen modelin iyi uyum

gosterdigini ortaya koymustur.
3.4. Normallik Testi Bulgulari

Verilerin normallik varsayimini saglayip saglamadigini belirlemek amaciyla Matematik
Kimlik Olgegi, Meslek Oncesi Ogretmen Kimlik Olcegi ve Entegre FeTeMM Ogretimi Yénelim
Olgekleri kullanilarak toplanan verilere normallik testi uygulanmistir (Bakiniz Tablo 3).

Tablo 4
Olgeklere iliskin Puanlarin Normallik Testi Sonuglari

Kolmogorov-Smirnov

istatistik N p
Matematik Kimlik .087 492 .000
Meslek Oncesi Ogretmen Kimlik Olcegi .077 492 .000
FeTeMM Bilgi 117 492 .000
FeTeMM Deger .105 492 .000
FeTeMM Tutum .090 492 .000
FeTeMM Siibjektif 6lgiit .092 492 .000
FeTeMM Algilanan Davranis Kontroll ve Davranis 072 492 .000

Kontroll ve Davranis Yonelimi
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Kolmogorov-Smirnov testi sonuglari Matematik Kimlik, Meslek Oncesi Ogretmen Kimlik
ve Entegre FeTeMM Ogretimi Yénelim Olcekleri icin hesaplanan p degerinin .000 p<.05 olmasi

sebebiyle normallik varsayimini saglamadigi gérilmektedir (Bakiniz Tablo 4).

3.5. Ogretmen Adaylarinin ve Matematik, Meslek Oncesi Ogretmen Kimlik Algilari ve

FeTeMM Ogretim Yonelimleri

Ogretmen adaylarinin matematik ve meslek éncesi 6gretmen kimlik algilari ve FeTeMM
ogretim yonelimlerini belirlemek amaciyla aritmetik ortalama ve standart sapma degerleri

hesaplanmistir.

Tablo 5

Betimsel istatistikler (N = 492)
Alt Boyutlar X sD
Matematik Kimlik 3.64 .82
Meslek Oncesi Ogretmen Kimlik Olgegi 3.61 .37
FeTeMM Bilgi 3.51 .76
FeTeMM Deger 3.70 .75
FeTeMM Tutum 3.62 72
FeTeMM Sibjektif Olgiit 3.31 .81
FeTeMM Algilanan Davranis Kontrolii ve Davranis Kontroli ve Davranis Yonelimi 3.58 .75

Elde edilen bulgular, 6gretmen adaylarinin matematik kimlik ve meslek dncesi 6gretmen
kimlik algilarinin ‘katiliyorum’ araligina karsilik geldigi gérilmektedir. Buna ek olarak, adaylarin
FeTeMM o6gretim yonelimlerine iliskin bilgi, deger, tutum, stibjektif 6lcit ve algilanan davranis
kontroll ve davranis yénelimi alt boyutlarina yonelik gérislerinin ‘katiliyorum’ araligina karsilik

geldigi belirlenmistir.

Sinif ve matematik 6gretmen adaylarinin matematik, meslek 6ncesi 6gretmen kimlik
algilari ve FeTeMM 06gretim yonelimlerini belirlemek amaciyla aritmetik ortalama ve standart
sapma degerleri belirlenmistir.

Tablo 6

Sinif ve llkégretim Matematik Ogretmenligi Programlarina Gére Betimsel istatistikler (N = 492)
Ogrenim Goriilen Program

ilkogretim Matematik

Sinif Egitimi Ogretmenligi

X SD X SD
Matematik Kimlik 3.40 .81 3.85 77
Meslek Oncesi Ogretmen Kimlik Olgegi 3.55 40 3.67 .32
FeTeMM Bilgi 3.48 72 3.53 .79
FeTeMM Deger 3.66 72 3.74 .77
FeTeMM Tutum 3.62 71 3.62 .74
FeTeMM Siibjektif Olciit 3.17 74 3.43 .85
FeTeMM Algilanan Davranis Kontroli ve 3.60 80 356 79

Davranis Kontrolii ve Davranis Yonelimi
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Sinif 6gretmeni adaylarinin matematik kimlik algilarinin ‘kararsizim’ araligina ve
ilkégretim matematik 6gretmen adaylarinin matematik kimlik algilarinin ‘katiliyorum’ araligina
karsihk geldigi belirlenmistir. Sinif 6gretmeni adaylarinin meslek 6ncesi 6gretmen kimlik
algilarinin ise ‘katiliyorum araligina karsilik geldigi gortilmektedir. Sinif ve ilkogretim matematik
o0gretmen adaylarinin FeTeMM o6gretim yonelimlerine iliskin bilgi, deger, tutum ile algilanan
davranis kontroli ve davranis yonelimi alt boyutlarina yonelik gérislerinin ‘katiliyorum’ araligina
karsihk geldigi belirlenmistir. Sadece siibjektif 6lcit alt boyutuna yonelik gérislerinin ‘kararsizim’

araligina karsilik geldigi gérilmektedir.

Ogrenim goriilen program tiiriine gére dgretmen adaylarinin matematik ve meslek
oncesi 6gretmen kimlik algilari arasinda anlamli bir farklilik olup olmadigini belirlemek amaciyla
Mann Whitney U testi yapiimistir.

Tablo 7

Ogrenim gériilen program tiirii dediskenine gére Matematik, Meslek Oncesi Ogretmen Kimligi
ve Entegre FeTeMM Ogretimi Yonelim Olgedine Olgekleri icin Mann Whitney U testi sonuglari

Olgekler Ogrenim Goriilen N Siralar Sira u P
Program Tiirii Ortalamasi Toplami
S ilkdgretim matematik 264 287.4 75878.5
Matematik Kimlik Sinif Egitimi 228 1991 453995 192933 000
H) ..
o Meslek Oncesi .
o Ilkogreti ik 264 266. 70317.
D Opretmen Kimlik ogretim matemati 6 66.3 03175 548545 001
E . ..
= Olcegi Sinif Egitimi 228 223.5 50960.5
c
:0 iy .
> . .
- FeTeMM Bilgi Ilkbgretim matematik 264 253.97 67048.5 181235 206
2 Sinif Egitimi 228 237.85 54229.5
280 . ilkégretim matematik 264 255.03 67329.0
‘O FeTeMM D 2784 .14
s ¢ eger Sinif Egitimi 228 236.62  53949.0 843 9
= ilkdgretim matematik 264 249.08 65756.5
o FeTeMMTutum Sinif Eitimi 228 24352 555215 CoAiSS 664
";J FeTeMM Sibjektif ilkdgretim matematik 264 267.93 70734 24438 000
@ Olgit Sinif Egitimi 228 221,68 50544 ‘
E FeTeMM Algilanan ilkégretim matematik 264 245.29 64265
Davranis Kontroli ve Sinif Egitimi 245.75 56030 29812 971

Davranig Yonelimi

Ogrenim goriilen program tiirii degiskenine gére 6gretmen adaylarin matematik ve
meslek dncesi 6gretmen kimligi ortalama puanlari arasinda p<.05 olmasi sebebiyle anlamli bir
farkhligin oldugu belirlenmis olup, bu farkliligi ilkogretim matematik 6gretmen adaylarinin lehine
oldugu goriilmektedir. Ogrenim goriilen program tiiriine gére dgretmen adaylarinin FeTeMM
ogretim yonelimlerine iliskin olarak sadece siibjektif 6l¢it alt boyutu arasinda anlamli bir farkhlik
oldugu belirlenmistir. Bu farklihgin ilkogretim matematik 6gretmen adaylarinin lehine oldugu

gorulmektedir (Bakiniz Tablo 7).
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Disuk, orta ve yiksek olmak {izere li¢ gruba ayrilan matematik kimlik algisi degiskenine
gore 0gretmen adaylarinin meslek 6ncesi 6gretmen algilari arasinda anlamli bir farklihk olup
olmadigini belirlemek amaciyla Kruskal Wallis testi uygulanmistir (Bakiniz Tablo 8).
Matematik Kimlik Algisi Degiskenine Gére Meslek Oncesi Ogretmen Kimligi Olgegine lliskin

Kruskal Wallis Test Sonuglari
Gruplar

Olgek (Matematik N Sira 2 df p Anlamli Fark
L. Ortalamasi
Kimlik Algisi)
. Diisiik 130 211.2
ohﬁiiﬁﬁfz.cneﬁ.'. Orta 233 239.2 23739 2 000 1-2,1-3,2-3
& & Yiiksek 129 295

Elde edilen bulgular, p<.05 olmasi sebebiyle matematik kimlik algisi diisik ve ortak,

disuk ve yliksek ile orta ve yliksek arasinda anlamh farkhliklar oldugunu ortaya koymustur.

Matematik kimlik algisi degiskenine gore adaylarin FeTeMM 0gretim yonelimleri
arasinda anlamli bir farkhlk olup olmadigini belirlemek amaciyla Kruskal Wallis testi yapilmustir.
Tablo 9

Matematik Kimlik Algisi Degiskenine Gére Entegre FeTeMM Odretimi Yonelim Olgedine iliskin
Kruskal Wallis Test Sonuglari

. Gruplar Sira Anlamh
Olgek Alt Boyutlari (Matematik N 2 df p
- Ortalamasi Fark
Kimlik Algisi)
s Dusuk 130 221.5
i’» FeTeMM Bilgi Orta 233 253.6 5642 2 .060
O Yiiksek 129 258.7
£ Dussiik 130 2226
S FeTeMM Deger Orta 233 259.8 5774 2 .056
- Yiiksek 129 246.4
E Diisiik 130 2244
,g, FeTeMM Tutum Orta 233 255.9 438 2 112
g Yiiksek 129 251.7
e Distik 130 219.1
5 FeTeMM Subjektif Orta 233 2518 7248 2 027 13
i Olcut Yiiksek 129 2643
?,, FeTeMM Algilanan Dugik 130 235.1
£ davranig kontrolii ve Orta 233 255.5 2254 2 324
- davranis yonelimi Yiksek 129 237.7

Elde edilen bulgular, p>.05 olmasi sebebiyle, disik, orta ve ylksek matematik kimlik
diizeyleri ile FeTeMM 06gretim yonelimine iliskin olarak bilgi, deger, tutum ile algilanan davranis
kontrolii ve davranis yonelimi alt boyutlari arasinda anlaml bir farklihk olmadigini ortaya
koymustur. Ancak, p<.05 olmasi sebebiyle FeTeMM 6gretim yonelimine iliskin olarak stbjektif
Olgit alt boyutu ile disiik ve yiksek matematik kimlik diizeyleri arasinda anlamli bir farklihk

oldugunu ortaya koymustur.
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Tablo 10.
Olgekler Arasindaki Korelasyon Analizi Sonuglari
1 2 3 4
5. l.\./lateur.natlk Kimlik - Sa0** .90* .90*
Olgegi
6. Meslek Oncesi .240%* .092*
Ogretmen Kimlik Olcegi i
7. FeTeMM Bilgi .090* .092* -
8. FeTeMM Sibjektif .090* -
Olgit

N=492; **p<.01

Ogretmen adaylarinin matematik kimlik, meslek dncesi 6gretmen kimlik algilari ve
FeTeMM 06gretim yonelimleri arasindaki iliskinin derecesini ortaya koymak amaciyla Spearman
sira korelasyon analizi hesaplanmistir. Bu deger incelenirken 0.00-0.25 arasi ¢ok zayif korelasyon
olarak nitelendirilmektedir (Sungur, 2009). Elde edilen bulgular, 6gretmen adaylarinin
matematik kimlik, meslek 6ncesi 6gretmen kimlik algilari ve FeTeMM 06gretim yonelimleri

arasinda ¢ok zayif ancak anlamli bir iliski oldugunu ortaya koymustur.
3. Sonug, Tartisma ve Oneriler

Bu arastirmada Cribbs ve digerleri (2015) tarafindan gelistirilen Matematik Kimligi
Olgeginin 6gretmen adaylari icin Tirkceye uyarlama galismasi yapilmistir. Uyarlanan 6lcek 9
maddeden olusmaktadir ve 5’li Likert tipindedir. Uyarlanan 6lcek tek boyuttan olusmaktadir.
Uyarlanan olgek icin Cronbach alfa glivenirlik katsayisi .86 olarak hesaplanmistir. Uyarlama
calismasi yapilan 6lgek 6zgiin haliyle ayni yapiyi olusturmamistir. Ozgiin ve uyarlanan 6lgekler
arasindaki bu yapi farklihgin kiltirler arasi uygulamadan dogan farkhliklara bagl olustugu
soylenebilir. Dogrulayici faktdr analizi ortaya ¢ikan tek boyutlu bu modelin gegerli olup
olmadigini test etmek amaciyla kullaniimistir. Elde edilen sonuglar, uyarlanan 6lgegin 6gretmen
adaylarinin matematik kimlik algilarini belirlemek amaciyla kullanilabilecek gecerli ve glivenilir

bir 6lgme araci oldugunu ortaya koymustur.

Arastirmanin ikinci asamasinda sinif ve ilkdgretim matematik 6gretmen adaylarinin
matematik kimlikleri, meslek oncesi 6gretmen kimlikleri ve FeTeMM 0gretim yonelimleri
incelenmistir. Elde edilen sonucglar, genel olarak 6gretmen adaylarinin matematik kimlik
algilarinin yiiksek oldugunu ortaya koymustur. Adaylarin yiiksek diizeyde matematik kimlik
algisina sahip olmalari matematigi anladiklarina, yapabildiklerine dair inanglarinin glcli
olduguna ve sosyal cevrelerinin (ebeveynler, akranlar, akrabalar veya 6gretmenler) onlari
matematigi seven bir birey olarak algiladiklarina isaret etmektedir (Cribbs ve digerleri, 2015).

Sinif 6gretmeni adaylarinin orta ve ilkdgretim matematik 6gretmen adaylarinin ise yiksek
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diizeyde matematik kimlik algisina sahip olduklari gériilmektedir. Ogrenim gériilen program tiri
degiskenine gore 6gretmen adaylarin matematik kimlik algilari arasinda anlamli bir farkliligin
oldugu belirlenmis olup, bu farkliligi ilkégretim matematik 6gretmen adaylarinin lehine oldugu
gorilmektedir. Bu farkliigin adaylarin edindikleri olumlu matematik 6grenme deneyimlerine
bagli olarak ortaya ¢iktigi sdylenebilir. Bu ¢calisma, 6gretmen adaylarinin meslek éncesi 6gretmen
kimlik algilarinin yiiksek oldugunu ortaya koymustur. Bu arastirmadan elde edilen sonuglara
paralel olarak, yapilan arastirmalarda (Babanoglu & Agcam, 2020; Celik & Kalkan, 2019; Egmir &
Celik, 2019; Karatepe & Akay, 2020; Koca, 2016; Kiiglikaydin & Gokbulut, 2019; Ulugbey, Yildirim
& Alpaslan, 2018) 6gretmen adaylarinin ylksek diizeyde meslek dncesi 6gretmen kimlik algisina
sahip oldugunu belirlemistir. Elde edilen bu sonug, sinif ve ilkogretim matematik 6gretmenligi
programlarinda 6grenim goren adaylarin kendilerini nitelikli bir 6gretmen olarak gordiikleri
seklinde yorumlanabilir. Buna ek olarak, sinif ve ilkdgretim matematik 6gretmen adaylarinin
meslek dncesi 6gretmen kimlik algi diizeylerinin yiiksek oldugu belirlenmistir. Ogrenim gériilen
program tiirl degiskenine gore 6gretmen adaylarinin meslek 6ncesi 6gretmen kimlik algilan
arasinda anlamh bir farkhligin oldugu belirlenmis olup, bu farkhhgi ilk6gretim matematik
ogretmen adaylarinin lehine oldugu goériilmektedir. Ogretmen adaylarinin meslek oncesi
o0gretmen algilari ile diisik ve orta, dislik ve ylksek ile orta ve yliksek matematik kimlik algilari
arasinda anlamli farkhhklar oldugu belirlenmistir. Bu durum, giiclii bir matematik kimlik algisina
sahip olmanin 6gretmen kimliklerinin olusmasinda olumlu etkilerinin olduguna isaret
etmektedir. Bu arastirmada, genel olarak 6gretmen adaylarinin FeTeMM 6g8retim yonelim
diizeylerinin (bilgi, bilgi, deger, tutum, slbjektif dlcit ile algilanan davranis kontroli ve davranis
yonelimi) yliksek oldugu belirlenmistir. Buna ek olarak, sinif ve ilk6gretim matematik 6gretmen
adaylarinin FeTeMM 06gretim yonelimlerine iliskin bilgi, deger, tutum ile algilanan davranis
kontrolii ve davranis ydnelim diizeylerinin yiiksek oldugu tespit edilmistir. Ogretmen adaylarinin
genel olarak FeTeMM 6gretim yonelim diizeylerinin (bilgi, bilgi, deger, tutum, stibjektif dl¢iit ile
algilanan davranis kontroli ve davranis yonelimi) yiksek oldugu belirlenmistir. FeTeMM egitimi
icerisinde yer alan disiplinlerden en az birisinin digerlerine entegre edilerek kullaniimasidir. Bu
calismaya katilan adaylarin kendi alanin FeTeMM disiplinleri icerisindeki yeri ve 6nemiyle
beraber sanat, beseri ve sosyal bilimler gibi diger alanlarla bag kurularak kullanilmasina iliskin
bilgili olduguna isaret etmektedir. Adaylarin FeTeMM 06gretimine yonelik olumlu tutum ve
degerlere sahip olmasi gelecekte yapacagl FeTeMM uygulamalari agisindan énemlidir (Lin &
Williams, 2016). Stbjektif 6lcit 6gretmen adaylarinin 6nemli referans gruplarinin (okul yénetimi,

meslektaslar, aile vb.) FeTeMM 6gretimine yonelik olumlu ya da olumsuz etkisiyle iliskilidir. Bu

315 Sinirsiz Egitim ve Arastirma Dergisi, 5 (3), 285-320



Dz Ogretmen Adaylarinin Matematik Kimlikleri, Meslek Oncesi Ogretmen...

£
s

Giiney HACIOMEROGLU
calismadan elde edilen sonuglar gosteriyor ki ilkogretim matematik 6gretmen adaylari 6nemli
referans gruplarinin FeTeMM 0gretimine yonelik etkisinin sinif 6gretmeni adaylarina kiyasla
daha fazla oldugunu disiinmektedir. Algilanan Davranis Kontroll ve Davranis Yonelimi adaylarin
FeTeMM 6gretimine yonelik uygun kaynaklari kullanmasi ve 6gretim sirasinda ortaya ¢ikabilecek
glclikleri ¢ozliimleyebilmesiyle beraber meslek hayatinda FeTeMM 6gretim uygulamalarini
kullanma ihtimaliyle iliskilidir (Lin & Williams, 2016). Bu ¢alismadan ortaya c¢ikan sonuglar sinif
ve ilkégretim matematik 6gretmen adaylarinin FeTeMM 6gretim yonelimlerinin glicli oldugunu
gostermistir. Bu arastirmadan elde edilen sonuclara paralel olarak, yapilan arastirmalar da
(Dogan & Benzer, 2019; Haciémeroglu, 2018; Karisan, Macalalaf & Johnson,2019) 6gretmen
adaylarinin yiiksek diizeyde FeTeMM 06gretim yonelimlerine sahip oldugunu belirlemistir. Benzer
sekilde o6grenim gorilen program tiri degiskenine gore adaylarin FeTeMM Ogretim
yonelimlerine iliskin olarak sadece slibjektif ol¢lite yonelik gorisleri arasinda anlamli bir farklilik
oldugu ve bu farkhhgin ilk6gretim matematik 6gretmen adaylarinin lehine oldugu belirlenmistir.
Ancak, Karisan ve Bakirci (2018) tarafindan yapilan calismadan elde edilen sonuglar fen bilgisi ve
sinif 6gretmeni adaylarin FeTeMM 06gretim yonelimlerinin matematik 6gretmen adaylarina
kiyasla daha gelismis oldugunu ortaya koymustur. Bu farkhihgin fen bilgisi ve sinif 6gretmeni
adaylarinin farkh disiplinleri 6gretmek amaciyla yetistirilmesiyle ilgili oldugu séylenebilir. Ancak,
matematik Ogretmen adaylari brans Ogretmeni olmak Uzere vyetistirilmektedir. Adaylarin
FeTeMM o6gretim yonelimine iliskin sadece stbjektif 6lcite yonelik gorisleri ile dusik ve yliksek
matematik kimlik algilari arasinda anlamli bir farklilik oldugu goérilmektedir. Bu durum glcli
matematik algisina sahip olmanin FeTeMM 6gretim yénelimleri s6z konusu oldugunda stbjektif
Olcite yonelik farkhlik olusturduguna isaret etmektedir. Adaylarin matematik kimlik, meslek
oncesi 6gretmen kimlikleri ile FeTeMM 6gretim yonelimleri arasinda zayif ancak anlamli bir iligki

oldugu belirlenmistir.

Bu arastirmanin bir sonraki adimi sinif ve ilkdgretim matematik 6gretmen adaylarinin
matematik, meslek 6ncesi 6gretmen kimlikleriyle beraber FeTeMM 6gretim yonelim dizeylerini

incelemek amaciyla karma desen galismalarin yapilmasidir.
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