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ABSTRACT

EARLY CHILDHOOD TEACHERS’ SCIENCE TEACHING INTENTIONS
AND BEHAVIOURS: AN APPLICATION OF THE THEORY OF PLANNED
BEHAVIOUR

OZCAN, Gékeen
Ph.D., Department of Elementary Education
Supervisor: Prof. Dr. Ceren OZTEKIN
Co-Supervisor: Prof. Dr. Jale CAKIROGLU

April 2016, 240 pages

The purpose of the present study was to examine the factors influencing early
childhood teachers' intentions and behaviours regarding science teaching in the light
of Theory of Planned Behaviour (TPB). In addition to the original TPB constructs
(i. e. behavioural beliefs, normative beliefs, control beliefs, attitude toward
behaviour, subjective norms, perceived behavioural control, behavioural intention,
and behaviour), four variables (i.e. personal norms, self-efficacy beliefs, science
content knowledge, and epistemological beliefs) were added into the TPB model in
this study. Data were collected from 893 early childhood teachers working in public

pre-schools in Turkey. Early Childhood Teachers' Science Teaching Intention and



Behaviour Questionnaire was prepared in accordance with the TPB and previous
science education literature. A model was developed to describe the relationships
among study variables and tested in a complex correlational technique, Partial Least
Square - Structural Equation Modelling (PLS- SEM). Results indicated that early
childhood teachers’ science teaching intentions were significantly related to their
attitude, subjective and personal norms, perceived behavioural control, and self-
efficacy beliefs. In addition, teachers' science teaching intentions and their self-
efficacy beliefs were significantly associated with the frequency of science
instruction in the classroom. Attitude towards science teaching was the strongest
predictor of teachers' science teaching intentions and perceived behavioural control
over science teaching was the weakest predictor of teachers' science teaching
intentions. Moreover, science content knowledge of teachers did not directly predict
teachers’ intention, and epistemological beliefs did not provide any contribution to
the model. Overall, the model explained 41.2 % of variance in intention to teach
science, and 13.5 % of the variance in self-report science teaching behaviour. The
findings implied that an extended model of the TPB was beneficial to investigate

teachers' science teaching intentions and behaviours.

Keywords: Early Childhood Teachers, Theory of Planned Behaviour, Self-

efficacy Beliefs, Science Content Knowledge, Epistemological Beliefs



0z

OKUL ONCESI OGRETMENLERININ FEN OGRETIMINE YONELIK NIYET
VE DAVRANISLARININ PLANLANMIS DAVRANIS TEORISI ILE
ACIKLANMASI

OZCAN, Gokeen
Doktora, Tlkdgretim Béliimii
Tez YOneticisi : Prof. Dr. Ceren OZTEKIN
Ortak Tez Yoneticisi: Prof. Dr. Jale CAKIROGLU

Nisan 2016, 240 sayfa

Bu c¢alismada okul 6ncesi 68retmenlerinin fen 6gretimine yer verme niyet ve
davranislar1 birgok degisken yardimiyla aciklanmaya calisilmistir. Bu degiskenler
planlanmis davranis teorisi 0zgiin yapilar1 (davranis inanglari, davranisa karsi
tutum, normatif inanglar, 6znel normlar, kontrol inanglari, algilanan davranis
kontrolii) ve ilgili diger yapilardan (6z-yeterlik inanci, kisisel normlar, bilimsel

epistemolojik inanglar ve fen kavram bilgisi) olugsmaktadir. Bu ¢aligmaya Tiirkiye

Vi



genelinden, devlet okullarinda calisan 893 okul Oncesi Ogretmeni katilmistir.
Calisma verileri, “Okul Oncesi Ogretmenlerinin Fen Ogretme Niyeti ve Davranisi
Anketi” ve “Demografik Bilgi Anketi” aracilifiyla toplanmistir. Bu ¢alismada
Olctim ve yapisal model analizleri Kismi En Kiiciik Kareler Yapisal Egsitlik
Modellemesi kullanilarak yapilmistir. Yapisal model analizi; davranis inanglari,
normatif inanglar ve kontrol inanglari ile sirasiyla tutum, 6znel normlar ve
algilanan davranis kontrolii arasinda gii¢lii bir iligski oldugunu gostermistir. Okul
oncesi 0gretmenlerinin fen 0gretim agisindan davranis inanglar1 fen 6gretimine
kars1 tutumunu 6nemli bir sekilde belirledigi tespit edilmistir. Ek olarak, calismaya
katilan okul oncesi 6gretmenlerinin fen 6gretme niyetleri; fen 6gretimine karsi
tutum, 6znel ve kisisel normlar, algilanan davranis kontrolii ve 6z yeterlik inanglart
ile agiklanmigtir. Bu degiskenler 6gretmenlerin fen 6gretme niyetlerinin % 41.2
oraninda varyansint agiklamislardir. Ayrica modele sonradan eklenen kisisel
normlar ve 6z-yeterlik inanglar1 da dnemli 6l¢iide modele katki saglamislardir.
Diger taraftan, Ogretmenlerin fen Ogretim davranisini dogrudan Olgen iig¢
degiskenden sadece ikisi (6z yeterlik inanglar1 ve fen 6gretme niyeti) anlaml
bulunmus olup, 6gretmenlerin fen 6gretimine yer verme davranislarinin % 13.5
oraninda varyansini aciklamigtir. Bulgular, genisletilmis planlanmis davranis
teorisinin 6gretmenlerin fen 6gretme niyet ve davraniglarini agiklamak i¢in faydali

oldugunu gostermistir.

Anahtar kelimeler: Okul Oncesi Ogretmenleri, Planlanmis Davranis Teorisi, Oz-

yeterlik Inanci, Fen Kavram Bilgisi, Epistemolojik Inanglar
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CHAPTER |
INTRODUCTION

Recognition of the power of early thinking and learning of young children makes
science an important part of early childhood education due to the fact that science
provides children with a constructive scientific understanding, enables them to
develop fundamental process skills and so, children have opportunity to increase the
use of brain capacity at maximum level for learning (Bredekamp & Copple, 1997;
Worth, 2010). National Research Council (NRC, 2014) asserted that children can
understand science conceptually and use reasoning and inquiry skills to investigate
how the world works. The Committee on Science Education K-12 of the Centre for
Science, Mathematics, and Engineering Education (NRC, 1998, 2014) emphasized
that children should learn critical thinking, synthesizing information correctly, and
solving problems creatively commencing in kindergarten in order to cope with a
more scientifically and technologically equipped world. Similar to international
disposition, the expectation of early childhood education has been advancing in
Turkey and it is suggested that science should be integrated throughout everyday
curriculum to make it relevant and meaningful to children (Akman, Ustun, & Guler,
2003; Akman, Uyanik-Balat, & Guler, 2011; Aktas-Arnas, 2002; Erden & Sonmez,
2011, Usakli, 2010; Kefi, Celikoz, & Erisen, 2013; Ministry of National Education
[MoNE], 2013)

The National Science Teachers Association (NSTA, 2014) emphasized that
educators in early childhood settings should be aware of the significance of raising
children's curiosity about science, which is a part of daily life and should provide
opportunities for children to become involved in a well-planned scientific
explorations by employing basic science process skills in a safely designed learning
environment. Researchers asserted that young children should be learned science
through active involvement, or investigative activities (Inan, 2007; Lind, 1999;
Zeece, 1999). However, science education has a limited part in the preschool context

(e.g. Chaille & Britain, 2003; Ginsburg & Golbeck, 2004; Sackes, Trundle, Bell, &
1



O'Connell, 2011) and early childhood teachers thought that science education is
counterintuitive, formal, theoretical, and abstract for young children (Johnson,
1999) in spite of the its significance (Brenneman & Louro, 2008; Kallery, Psillos,
& Tselfes, 2009; Tsunghui, 2006; Yoon & Onchwari, 2006). The reason of that
situation is explained by Sackes, Trundle, and Bell (2013) as that only a small
number of early childhood teachers have necessary subject matter and pedagogical
content knowledge to be able to introduce science concepts and skills to young

children.

Hsu (2002) stated that early childhood teachers are crucial for the qualified teaching
process and teachers' professions are noteworthy for enhancing children's learning
and attitude development. Nevertheless, teachers are influenced various kind of
factors during their teaching service due to that fact that teaching is a complicated
process in which teachers' individual philosophy, beliefs (e.g. Levitt, 2001; Pajares,
1992) and exterior agents are penetrated into this process. In other words, lots of
internal (e.g. self-efficacy, attitudes, or beliefs) and external factors (e.g. curriculum
standards, teaching guides, school climate, available resources, number of student,
facilities, lack of resources or money, or lack of time) influence teachers' teaching
behaviours (e.g. Appleton & Kindt, 1999; Gauthier, 1994; Karamustafaoglu &
Kandaz, 2006; Sackes, 2014). One of the most important factors influencing
teachers' science teaching is their attitudes toward science and science teaching.
McDevitt (1993) asserted that attitudes determine teachers' length of science
teaching and the choice of teaching methods. The more teacher held positive
attitudes toward science, the more time is allocated inquiry based activities
concerning science (Supovitz & Turner, 2000). Similarly, according to Cho, Kim
and Choi (2003), teachers’ attitudes toward science is a critical factor in science
education for young children since teachers’ attitudes toward science influence both
teachers’ practices in the classroom and their science understandings. Regrettably,
many research studies (e.g. Pedersen & McCurdy, 1992; Cain & Evans, 1990;
Harlan & Rivkin, 1996) revealed that in general, teachers hold negative attitudes

toward science teaching at elementary and primary level. For this reason,

2



researchers suggested that exploring teachers' attitudes toward science teaching is
crucial to find the ways of developing favourable attitudes (Gauthies, 1994;
Stefanich & Kelsey, 1989). Conezio and French (2002) also reported that early
childhood teachers' unfavourable science education experiences make them anxious

about teaching science in their classroom.

Teacher' attitudes and perceptions about science teaching may differ regarding their
personal experiences and situational factors (Shrigley, 1983). According to
Appleton and Kindt (1999) collegial support, self-confidence, and available
resources are the other main determinants affecting the range of science instruction
in early childhood classrooms. Teacher's self-efficacy belief in the science domain
is concrete determinant of the science education quality of that classroom. Bandura
(1991) stated that self-efficacy beliefs have an impact on human's activity choice
and preparation of that activity in addition to putting in effort during performance.
Early childhood teachers usually feel lack of confidence in preparing and teaching
science activities for young children (e.g. Appleton & Kindt, 1999; Garbett, 2003;
Alisinanoglu, Inan, Ozbey, & Usak, 2012). Teachers who are worried about their
science content knowledge often teach less science, or only teach topics in which
they feel comfortable by depending on the text and Kits directly, or by expository
teaching with less or no discussion (Czerniak, 1989; Harlen, 1997; Harlen &
Holroyd, 1995) since teachers need broad content knowledge to ask appropriate and
expressive questions to young learners (Garbet, 2003). In addition, Enochs and
Riggs (1990) found that teachers with limited science background avoid teaching
science and allocate less time for science teaching. In relation to science content
knowledge, scientific epistemological beliefs also influence teaching practice of
teachers (e.g. Pajares, 1992; Yang, Chang, & Hsu, 2008; Richardson, 1996; Jones
& Carter, 2007; Cain, 2012). Epistemological beliefs filter all knowledge and beliefs
(Schommer- Aikins, 2004) and by this way influence teachers’ beliefs about
classroom practices in particular contexts and learning (Brownlee, Purdie, &
Boulton-Lewis 2002, Crawford, 2007). For instance, Crawford (2007) reported that
scientific epistemological beliefs of prospective teachers are the most vital factor
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influencing their ability and intentions to teach science as inquiry. Also, Yang et al.
(2008) found a significant relationship between earth science teachers' personal
epistemology and their choice of instruction. Therefore, epistemological beliefs

should be considered as a factor penetrating teachers' science teaching practice.

In addition to lack of science content knowledge, self-efficacy beliefs,
unsophisticated epistemological beliefs, and unfavourable attitudes towards science,
teachers pay regard to people who are important for their profession. Marcinkiewicz
and Regstad (1996) reported that endorsement and encouragement of other peoples
in the school environments such as administrators, students, or colleagues were
significant promoters to get used to new educational practices. In the context of early
childhood education, some studies reported that reluctance of parents or school
administration about science teaching may result in teachers' avoiding to teach
science activities (e.g. Karamustafaoglu & Kandaz, 2006; Ozturk-Yilmaztekin &
Tantekin-Erden, 2011; Olgan, 2015). For instance, Ozturk-Yilmaztekin and
Tantekin-Erden (2011) revealed that according to teachers, parents did not think that
science learning of their children were as important as their children's reading,
writing, and mathematic learning. Besides, Appleton and Kindt (1999) reported that
parents’ inexpectations regarding science learning may limit the number of science
activities in early childhood classrooms. These findings implied that early childhood

teachers' science teaching practices are also influenced from social factors.

As well as personal and social factors, contextual factors such as availability of
resources, teacher training programs or classroom/school conditions are also
significant impacts on teachers' classroom behaviours. Research studies regarding
early childhood science education mostly repeated the problem of resources,
materials, and science/nature corners needed for effective science teaching (e.g.
Appleton & Kindt, 1999; Erden & Sonmez, 2011; Sigirtmac & Ozbek, 2011). In
addition, many researchers concluded that the more teachers have science-related
instructional materials, the more they conduct science activities and also teach

inquiry skills in kindergarten classrooms (Inan, Trundle, & Kantor, 2010; Sackes et
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al. 2011; Tu, 2006). For instance, Erden and Sonmez (2011) reported that the
teachers worked in private schools showed more positive attitude towards science
teaching. The reason of this result discussed due to the fact that private schools had
more opportunities (e.g. activity materials, or equipment) to carry out science
activities than public schools. Similarly, in a study of Sigirtmac and Ozbek (2011),
it was revealed that public school teachers did not have adequate materials and
science corners to conduct science activities which in turn resulted in delimitation
of science activities. Therefore, availability and usability of the resources and
materials are under issue for effective science teaching in early childhood

classroomes.

Considering aforementioned research studies, it is clear that early childhood
teachers usually avoid teaching science due to various reasons. It is, therefore,
essential to understand factors that influence teachers' science teaching behaviours
to investigate the ways for favourable science teaching conditions in early childhood
classrooms. In the present study, the Theory of Planned Behaviour (TPB; Ajzen,
1985, 1991, 2006), a frequently used theory to explain human intention and
behaviour in a specific context, was utilized as a theoretical framework. Studying
under the umbrella of the TPB gives chance to in depth understanding of factors
influencing teachers' science teaching intentions and behaviours in early childhood

classrooms. The TPB and its constructs are explained in detailed following section.

1.1  Theories that explain teachers' classroom behaviour

Theories used to examine teachers' classroom practices are commonly based on
teacher beliefs. So that, this part starts a brief description of teacher beliefs and its
relationships with teacher classroom practices. Then, specifically presents the social
cognitive theory and self-efficacy theory. The theory of planned behaviour

explained in section 1.1.4 as a theoretical framework of the study.



1.1.1 Teacher beliefs

Teacher beliefs have been differently defined by the researchers with respect to the
point of the view (Mansour, 2009). Richardson (1996) specified that teachers'
personal experience, schooling and instructional experience, and formal knowledge
experience are three sources of teacher beliefs. Pajares (1992) notes beliefs as a
"messy construct” due to its difficulty in empirical examination. In addition, Pajares
makes distinction between beliefs and knowledge to clarify the meaning of beliefs.
Beliefs include evaluation and judgement with its static nature whilst knowledge
includes objective facts with its dynamic nature. For instance, Nespor (1987) stated
that teachers teach differently in spite of having similar scientific knowledge. It is
due to the fact that teachers have different beliefs about teaching and beliefs are
more influential than their knowledge. Pajares (1992, p. 326) reflected on a research
on teacher beliefs by suggesting "a strong relationship between teachers' educational
beliefs and their planning, instructional decisions, and classroom practices".
However, the relationship between teacher beliefs and classroom practices are still
under question (Mansour, 2009). A substantial body of research has concentrated on
personal beliefs of teachers in order to explore teacher classroom behaviour (Cain,
2012; Jones & Carter, 2007; Pajares, 1992; Richardson, 1996; Yang et al., 2008).
Some research studies found that teacher beliefs directly influence teacher
classroom implementations (see Cain, 2012; Haney, Czerniak, & Lumpe, 1996;
Nespor, 1985; Pajares, 1992). Although earlier research on the relationship between
teacher beliefs and classroom applications had proposed a simple, linear, and causal
relationship by using mostly quantitative methods, recent studies are seeking for
more interactive and dynamic relationships between beliefs and applications (Cain,
2012).

Epistemological beliefs are regarded as a filter of all knowledge and beliefs
(Schommer- Aikins, 2004) and also by this way influence teachers’ beliefs about
classroom practices in particular contexts and learning (Brownlee, Purdie, &

Boulton-Lewis 2002). Epistemological beliefs are defined as the beliefs about nature



of knowledge and knowing (Schraw & Olafson, 2002; Conley, Pintrich, Vekiri, &
Harrison, 2004). The researchers (e.g. Perry, 1970; Schommer, 1990; Hofer
&Pintrich, 1997) developed theories about individuals’ epistemological beliefs and
labelled them differently. Schommer (1990) determined five independent beliefs
under headings of Certain Knowledge, Simple Knowledge, Innate Ability, Quick
Learning, and Omniscient Authority. According to Hofer and Pintrich (1997), Fixed
Ability and Quick Learning are more related to beliefs about intelligence rather than
epistemological beliefs. In addition, Hofer and Pintrich (1997) asserted that
epistemological beliefs had four dimensions which are Certainty of Knowledge,
Simplicity of Knowledge, Source of Knowledge and Justification for Knowing (see
Figure 1.1). These four dimensions classified under two general areas: Beliefs about
the nature of knowledge and beliefs about the nature of knowing. Certainty of
Knowledge and Simplicity of Knowledge reflect beliefs about nature of knowledge,
and Source of Knowledge and Justification for Knowing reflect beliefs about nature

of knowing.

Certainity of

knowledge
Nature of
knowledge
Simplicity of
knowledge
Epistemological
beliefs
Sources of
knowledge

Nature of knowing

Justification for
knowing

Figure 1.1 Components of epistemological beliefs (Hofer & Pintrict, 1997)



Regarding nature of knowledge, less sophisticated beliefs included thoughts that
knowledge is fixed and certain (certainty of knowledge); and knowledge is
composed of concrete and discrete facts (simplicity of knowledge). On the other
hand, individuals having more sophisticated beliefs think that knowledge is tentative
and evolving (certainty of knowledge); and knowledge is complex and composed of
highly interrelated concepts (simplicity of knowledge). From the point of nature of
knowing, people having less sophisticated beliefs think that external authorities
construct knowledge (source of knowledge), and knowledge does not need to be
justification (justification for knowing). However, people with more sophisticated
beliefs think that knowledge is constructed by knower in an interaction with others
(source of knowledge), and knowledge can be evaluated and justified with further

evidences (justification for knowing) (Hofer & Pintrict, 1997).

Epistemological beliefs research area has been open to grow since the researchers
seek for association of these beliefs with other psychological constructs.
Researchers have been interested in the relationship between epistemological beliefs
and other variables such as gender (e.g. Baxter Magolda, 1992; Bendixen, Schraw,
& Dunkle, 1998), culture (e.g. Chan & Elliot, 2000; Youn, 2000), age (e.g.
Schommer, 1998), subject domain (e.g. Hofer, 2000), instructional method (e.g.
Brownlee, Purdie, & Boulton-Lewis, 2001; Tsai, 1999), academic performance (e.g.
Conley et al., 2004; Hofer, 2000; Ryan, 1984; Schommer, Calvert, Gariglietti, &
Bajaj, 1997), and teaching practices (e.g. Pajares, 1992; Yang, Chang, & Hsu, 2008).
For that reasons, epistemological beliefs have been investigated in educational

research in diverse settings.

1.1.2 Social Cognitive Theory

Social Cognitive Theory (SCT; Bandura, 1986, 1989) proposes a model of causation
that shows interplay of three constructs: behaviour, environmental factors and
personal factors (see Figure 1.2). According to this model, the reciprocal causation
between personal factors and behaviour figures out the interaction between action,

thought, and affect. That is, people behaviour is influenced from their thoughts,
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beliefs, and feelings, and in turn, their behaviours influence these aspects. Next, the
reciprocal causation between environmental factors and personal factors reflects the
interaction between human beliefs, affects, expectations and cognitive competencies
and social influences. Then, the reciprocal causation between environmental factors
and behaviour indicates the relationship between human behaviour and their social

environment (Bandura, 1989).

Behaviour

Environmental factors < » Personal factors (cognitive,
biological, and affective events)

Figure 1.2 A model of social cognitive theory (Bandura, 1989, p.3)

Bandura (1986, 1989) emphasized that the triadic relationship among behaviour,
environment, and personal factors do not have to exert equal reciprocal influence.
In social cognitive theory, five human capabilities were specified in order to
demonstrate the complexity of the human behaviour. These are symbolizing
capabilities, forethought capabilities, vicarious capabilities, self-regulatory

capabilities, and self-reflective capabilities.

1.1.3 Self-Efficacy Theory

Individual's belief about abilities to execute activities or any tasks is named as self-
efficacy. Self-efficacy beliefs, as a psychological construct, motive on actions and
willingness to pursue on an activity (Bandura, 1994). Bandura’s social cognitive
theory (1986; 1994) provides a basis for self-efficacy theory. Bandura (1977)
determined two dimensions of self-efficacy; namely, personal self-efficacy and

outcome expectancy. Personal self-efficacy is defined as “belief in one’s
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capabilities to organize and execute the courses of action required to produce given
attainments”, and outcome expectancy is defined as "a judgment of the likely
consequence such performances will produce” (Bandura, 1997, p. 3).

Bandura (1977) identified four sources of personal efficacy expectations:
performance accomplishments, vicarious experience, verbal persuasion, and
emotional arousal. First, performance accomplishment depends on personal mastery
experiences. While repeated successes increase the mastery expectations, failures
decrease the mastery expectations. So, repeated successful practices on a specific
task are seen as facilitative mechanism for cognitive and affective change. Second,
observation of others' performance is a source of vicarious experience and resulted
in efficacy judgements. If others can do it, observers think that they can also do it.
Third, verbal persuasion refers to suggestions of leading people. People usually can
achieve a task, if they are persuaded verbally or vice versa. However, the influence
of verbal persuasion is smaller than the influence of performance accomplishment
due to the fact that verbal persuasion does not include a real experience about task.
Last, emotional arousal refers to physiological and psychological arousal. That is,
stress, worry, fear, or anxiety can influence perceived self-efficacy in overcoming

threatening cases.

Self-efficacy belief has emerged as a respectable construct in teacher education
research over the past 30 years. Self-efficacy beliefs of teacher include his/her
confidence in their own ability to teach (personal teaching efficacy), and expectancy
of student learning occurring by virtue of his/her teaching (outcome expectancy)
(Ramey-Gassert & Enchos, 1990). In the context of science instruction, Bandura
(1994) states that high self-efficacy beliefs of teachers result in allocating long time
for science teaching and providing better approaches to make students understand
science conceptually. Therefore, educational researchers agreed that teachers' self-
efficacy beliefs directly have an effect on what and how they teach in their
classrooms. Many research studies provided empirical evidence that self-efficacy
beliefs influences teachers’ classroom behaviours (Czerniak & Chiarelott, 1990;
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Brickhouse, 1994; Czerniak & Shriver, 1994; Lumpe, Czerniak, Haney, &
Beltyukova, 2004; Lumpe, Haney, & Czerniak, 2000), therefore; this situation
specific construct (Bandura, 1981) can help to predict teachers' science teaching

behaviours.

1.1.4 Theory of Planned Behaviour

The Theory of Planned Behaviour (Ajzen, 1985, 1991; Ajzen & Fishbein, 1980) is
the theoretical framework of the present study. The TPB is one of the extensively
studied forefront theory to explain human explicit behaviours (Perkins et al., 2007)
and the TPB (Ajzen, 1991; Ajzen & Driver, 1991, Ajzen & Madden, 1986) has been
empirically well-supported and broadly-used in psychological, social, behavioural,
educational, and health sciences (e.g. Alt & Lieberman, 2010; de Bruijn, Kremers,
Singh, Mathieson, 1991; van den Putte, & van Mechelen, 2009; Walker, Courneya,
& Deng, 2006). The TPB is an extended version of previously developed theory of
reasoned action (TRA; Ajzen & Fishbein, 1980; Fishbein & Ajzen, 1975). The TRA
was proposed by Fishbein and Ajzen (1975, 1981) to predict human behaviour by
means of intention to performing behaviour along with subjective norms and attitude
toward behaviour. While behavioural beliefs are antecedents to attitude toward
performing a behaviour, normative beliefs constitutes the person's subjective norms
about performing a behaviour in both the TRA and the TPB. Ajzen (1985) added
one more belief component to the TRA regarding the resources and opportunities
for performing behaviour under issue. Madden, Ellen, and Ajzen (1992) stated that
individual's perceived behavioural control over the behaviour can be higher if the
requisite resources and opportunities are available and vice versa. Higher perceived
behavioural control over the behaviour results in the likelihood of person's intention
to performing the behaviour. Also, a direct effect from perceived behavioural

control to behaviour is assumed to remark actual control on behaviour.
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The TPB has been constituted to predict and explain human behaviour in specific
contexts. The TPB assumes that the best predictor or motivator of behaviour is
behavioural intention, and behavioural intention is predicted by attitude toward the
behaviour, social normative perceptions of performing that behaviour, and
perceived control over performing that behaviour. Accordingly, three kinds of

beliefs shape the human action (see Ajzen, 1991, 2002):

1. Behavioural beliefs: Beliefs about the probable results of the behaviour and
the analysis of these results. These beliefs are assumed to generate a
favourable or unfavourable attitude toward the behaviour (Ajzen & Fishbein,
1975, Ajzen, 1991).

2. Normative beliefs: These beliefs are thought as normative suppositions of
other people and motivation to comply with these suppositions. These beliefs
come about perceived social pressure or subjective norm (Ajzen & Fishbein,
1975, Ajzen, 1991).

3. Control beliefs: These beliefs are evaluated as beliefs about the existence of
agents that may facilitate or impede behaviour's performance and the
perceived power of these agents. Control beliefs bring about perceived
behavioural control (Ajzen, 1991).

The theory of planned behaviour proposed that if the attitude toward behaviour,
subjective norm and the perceived control is more desirable; in turn, the person will
show willingness to try behaviour. In addition, if the actual control over the
behaviour is adequate, and the opportunity serves, people will probably perform
their intentions. Intention is the most powerful motivator of the behaviour. However,
in performing behaviour, a person may face some difficulties. For this reason, in
addition to intention, the TPB takes into account perceived behavioural control to
predict human behaviour (Ajzen, 1991). Figure 1.3 illustrates the constructs in the

theory of planned behaviour.
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In addition to aforementioned belief components (i.e. behavioural, normative, and
control beliefs), attitude toward behaviour, subjective norm, perceived behavioural
control, behavioural intention and behaviour are main constructs of the TPB.

Behavioural Attitude
beliefs toward
behaviour

Normative Subjective
beliefs norm

Behaviour

Perceived
behavioural
control

Control
beliefs

Figure 1.3 Constructs in the Theory of Planned Behaviour (Retrieved from

http://people.umass.edu/aizen/tpb.diag.html)

Ajzen (1991) defined three different conceptual constructs as predictive factors of
behavioural intention. These constructs are attitude toward the behaviour, subjective

norm, and perceived behavioural control.

Attitude toward the Behaviour: Ajzen (1988, p. 4) defined attitude as "a
disposition to respond favourably or unfavourably to an object, person, institution,
or an event" or "a person’s evaluation of any psychological object" (Fishbein &
Ajzen, 1975, p.27). According to the expectancy- value model (Fishbein, 1970) and
theory of planned behaviour, attitude toward a behaviour is determined by a set of

behavioural beliefs and evaluation of these beliefs. Specifically, each behavioural
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belief strength (b) is multiplied by the outcome evaluation (e) of the corresponding

belief, and the products are summed, as shown in the following equation (1).

A Lbe )
Subjective Norms: Subjective norm is defined as “a person’s perceived social
pressure to perform or not to perform a behaviour” (Ajzen, 1991, p.188). It has two
components; one of them is, if other people who are crucial for their life approve
their behaviour, or not (normative belief strength). The other one is the outcome
evaluations of a behaviour. Specifically, the strength of each normative belief (n) is
multiplied by motivation to comply (m) with the corresponding belief, and the
products are added up, as in Equation (2) (see Ajzen, 1988, 1991).

SN = ¥ njm; @
Perceived Behavioural Control: In the TPB, perceived behavioural control was
defined as “the perceived ease or difficulty of performing the behaviour” (Ajzen,
1991, p.188). It has two components: the degree of a person’s power of control on
a behaviour, and a person’s confidence for the ability of carrying out or not carrying
out a behaviour. Particularly, the strength of each control belief (c) is multiplied by
the perceived power (p) of the corresponding control factor, and the products are

added up, as seen in the Equation 3 (see Ajzen, 1991).

PBC « ) cip; @

Intention: Intention is the indicator of a personal motivation to try or to plan a
behaviour. A linear relationship was assumed between intention and performing a
given behaviour (Ajzen, 1991). Ajzen proposed that intention is the most influential

motivator of performing a behaviour. According to the theory, intention depends on

the attitude toward the behaviour, subjective norm, and perceived behavioural
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control, with each indicator weighted for its significance in relation to the behaviour

and population of interest.

Ajzen (1991, p. 199) asserted that the TPB model is an open model if further

important variables are identified:

The theory of planned behaviour is, in principle, open to the inclusion of
additional predictors if it can be shown that they capture a significant
proportion of the variance in intention or behaviour after the theory’s

current variables have been taken into account.

Conner and Armitage (1998) discussed the TPB in a study of meta-analysis and
proposed some evidences for further extension of the TPB in various ways. Previous
studies (e.g. Armitage & Conner, 1998; Rivis & Sheeran, 2003) provide theoretical
and empirical evidence for additional variables in the TPB model. These variables
are listed as past behaviour/habit, self-efficacy beliefs, moral or personal norms,
self-identity, and affective beliefs. In guidance of that, additional predictor variables
(self-efficacy beliefs, personal norms, scientific epistemological beliefs, and science
content knowledge) which taught to be necessary were included in the TPB model

for the present study.

Although Ajzen (1991) discussed that self-efficacy and perceived behavioural
control are synonymous, many researchers stated that self-efficacy and perceived
behavioural control are different in nature and so, should be evaluated separately
(e.g. Armitage, 1997; Dzewaltowski, Noble, & Shaw, 1990; Terry & O’Leary, 1995;
White, Terry, & Hogg, 1994). Even if these studies were carried out on different
behaviours such as food choice, academic achievement, or physical exercise, the
distinction between self-efficacy and PBC is robust. In this study, self-efficacy was
herewith assessed as a separate construct in order to emphasize the importance of

self-efficacy beliefs on teachers' actions.
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Some researchers discussed that the subjective norms were the weakest predictor of
behavioural intention in both the theory of reasoned action and theory of planned
behaviour (see Godin & Kok, 1996; Sheppard et al., 1988; van den Putte; 1991);
therefore, researchers highlighted the need of more normative influences on
behaviour (Conner & Armitage, 1998). For instance, some researchers (e.g. Ajzen,
1991; Beck & Ajzen, 1991; Harrison, 1995; Manstead, 2000) proposed to add moral
norms to the TPB model. However, it is not relevant to include moral norms in some
situations. In these cases, personal norm which is individual’s own values about the
behaviour may be used (Cialdini, Kallgren, & Reno, 1990). There are lots of studies
which found significant contribution of personal norms to prediction of intention
(e.g. Schwatrtz & Tessler, 1972; Sparks, Shepherd, & Frewer, 1995; Vermette &
Godin, 1996; Kurland, 1996). In Schwartz (1968, 1977) norm-activation theory,
personal norms were defined as "the internalized self-expectations that are based on
internalized values. Personal norms are experienced as feelings of personal
obligation to engage in a certain behaviour". When one’s behavioural choices
influence the other people, personal norms are activated. In the present study,
personal norms were used to predict early childhood teachers’ science teaching
intentions since teachers may think that their choices in the classroom would
influence their students. Thus, in addition to what the others think, teachers’ own

views were included by means of personal norms.

In addition to personal norms and self-efficacy beliefs, science content knowledge
was also included in the TPB model regarding its significance on teacher' science
teaching. Many researchers (e.g. Harlen, 1997; Osborne & Simon, 1996; Tilgner,
1990; Appleton & Kindt, 1999) have suggested that elementary, beginning and pre-
school teachers show tendency to avoid teaching science. The reason of avoiding
teaching science was summarized by Appleton (2007) as lack of science subject
matter knowledge, limited science pedagogical content knowledge, low self-
efficacy beliefs in science and science teaching. As the previous studies concluded
that the knowledge of teacher directly has an impact on teachers’ classroom practice,

in the present study, science content knowledge of early childhood teachers was
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taken into account as a predictor of science teaching intention. In addition to that,
scientific epistemological beliefs were used as an underlying factor of teachers'
science content knowledge.

Epistemological beliefs was also included in the research model as a predictor of
science content knowledge level of teachers since it is thought that scientific
epistemological beliefs of teachers might influence their science content knowledge
at some level. Although studies investigating the relationship between
epistemological beliefs and academic achievement mostly conducted with students,
there is enough evidence that the more sophisticated epistemological beliefs
individual had, the more academic achievement they had (see Ryan, 1984; Hofer,
2000; Schommer, 1990, 1993; Schommer, Crouse, & Rhodes, 1992). On the other
hand, the potency of relationship between epistemological beliefs and academic
achievement is still under question regarding sample and dimensions of the
epistemological beliefs.

1.2  Research questions

The purpose of the present study was to examine the factors that could potentially
predict early childhood teachers' science teaching intentions and behaviours in the
framework of the TPB. In relation with the purpose of the study, the main problem
was determined as "To what extent do the TPB components and related additional
variables provide a basis for predicting and explaining early childhood teachers'
science teaching intentions and behaviours in their classrooms?". In accordance with

the main problem of the study, the research questions were generated as following:

1. What are early childhood teachers' attitude toward science teaching,
subjective science teaching norms, perceived behavioural control, personal
science teaching norms, self-efficacy beliefs regarding science teaching,
science concept knowledge, science teaching intentions, science teaching

behaviours?
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2. In what ways early childhood teachers' behavioural beliefs, normative
beliefs, control beliefs, and epistemological beliefs are related to attitudes,
subjective norms, perceived behavioural control, and science content
knowledge?

3. How well can early childhood teachers' science teaching intentions be
explained by their attitude toward science teaching, subjective science
teaching norms, perceived behavioural control, personal science teaching
norms, self-efficacy beliefs regarding science teaching, and science concept
knowledge?

4. How well can early childhood teachers' science teaching behaviours be
explained by their perceived behavioural control, self-efficacy beliefs

regarding science teaching, and science teaching intentions?

1.3 Overview of the proposed model

The present study indicated the applicability of the extended TPB model in
predicting early childhood teachers' science teaching intentions and behaviours. The
extended TPB model explicitly offers a model that allows the exploration of the
impacts of diverse factors on teachers’ classroom behaviours. In this model, in
addition to original TPB predictor variables including behavioural, normative and
control beliefs, attitude toward behaviour, subjective norm, and perceived
behavioural control; additional variables (i.e. science content knowledge, personal
norms, self-efficacy beliefs, and scientific epistemological beliefs) thought to have
an impact on teachers' science teaching intentions and behaviours were utilized in
the model. While science content knowledge and personal norms were included in
the model as a direct predictor of teachers' science teaching intentions, self-efficacy
beliefs were used both direct predictor of teachers' science teaching intentions and
behaviours. In addition, epistemological beliefs were included in the model as a
predictor of teachers' science content knowledge. Thus, relying on the extended TPB

model, early childhood teachers' science teaching behaviours are indirectly
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determined by attitude, subjective norm, personal norm, and science content
knowledge through their effects on intention. Moreover, self-efficacy beliefs and
perceived behavioural control are both directly and indirectly have an influence on
the teachers' science teaching behaviours. Figure 1.4 shows the proposed model to
be tested in the analysis. In the model, original TPB variables were represented in

blue colour and the additional variables were represented in pink colour.

19



Behavioural Attitude Personal norm

beliefs (BB) (ATT) (PN) Ezll:‘e?;‘f(lgaéc)y

Normative S Subjective — INTENTION _ BEHAVIOUR
beliefs (NB) norm (SN) (B)
..... 7
20 \ ...........
................... Science content
o NS e knowledge
Control o Perceived .- (SCK)
beliefs (CB) behavioural
control
(PBC) \

Epistemological
beliefs (EB)

Figure 1.4 Hypothesised model of the study



1.4 Significance of the study

This study is significant in that it addresses several needs by its contribution and
implications to the literature, its methodology, and its findings.

In the literature, the number of studies exploring early childhood teachers' opinions
about science instruction is expanding (e.g. Olgan, 2015; Sigirtmac & Ozbek, 2011,
Edwards & Loveridge, 2011). However, researchers emphasized that there is still
requirement of studies examining early science practices of teachers (see Inan,
Trundle, & Kantor, 2010; Tu, 2006; Olgan, Guner-Alpaslan, & Oztekin, 2014). In
addition, several research papers and reports mentioned the importance of early
childhood science education (Kallery, Psillos, & Tselfes, 2009; Yoon & Onchwari,
2006; Tsunghui, 2006; Brenneman & Louro, 2008) whilst there is currently a big
gap between what the researchers say about teaching science at early ages and what
the teachers do in their classrooms. For instance, some researchers found that
science has not been taught as frequent as literacy, art, or mathematics in early years
of education (see Sackes et al., 2011; Appleton & Kindt, 1999). It is expected that
the present study would help to explain why early childhood teachers hesitate or
avoid teaching science in their classrooms. In addition, the study would present the
possible barriers that early childhood teachers experience in teaching science in their
classrooms and provide information related to conditions that might facilitate

science instruction at early childhood level.

In this study, an extended version of the Theory of Planned Behaviour (Ajzen, 1985)
was used as an explanatory model for early childhood teachers' science teaching
intentions, in turn, their practice of teaching science. Even though the TPB has been
used to predict human intention and behaviours in diverse contexts, and researchers
conducted meta-analyses to test the efficiency of the theory (see Ajzen, 1991,
Armitage & Conner, Godin & Kok, 1996, Rivis, Sheeran & Armitage, 2009), the
number of the TPB studies conducted in the context of teacher behaviour was
restricted (e.g. Akyol, 2015; Kilic, 2011; Kilic, Soran & Graff, 2011, Lumpe, Haney,
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& Czerniak, 1998, Ballone & Czerniak, 2001). In addition, to the best of my
knowledge, none of research studies examined early childhood teachers' science
teaching behaviour in the TPB framework. Moreover, regarding the proposed model
in the study, it could be asserted that the extended TPB model of the study was
precursor in teacher behaviour research examining the influence of several variables
on teacher intention to teach science. In this perspective, the present research
proposed a model based on the TPB suggesting that teachers' science teaching
intentions is predicted directly by attitude toward science teaching, subjective norm,
perceived behavioural control, personal norm, self-efficacy beliefs, and science
content knowledge, and indirectly by scientific epistemological beliefs, behavioural
beliefs, normative beliefs, and control beliefs. Besides, teachers' science teaching
was predicted directly by intention, perceived behavioural control and self-efficacy
beliefs. This model was tested by structural equation modelling with partial least

square approach.

In line with the purpose of the present study an instrument, named as Early
Childhood Teachers Science Teaching Intention and Behaviour Questionnaire, was
developed in the framework of the TPB. The validity and reliability of the
instrument was provided in Turkish context. Therefore, this research contributes to
the teacher education literature by providing valid and reliable instrument exploring
possible factors that influence teachers' science teaching intention and behaviour

and introduced it to the researchers to use in Turkey's conditions.

Teachers keep their vital role in classrooms in spite of all technological
developments in education system. Teacher attributes such as attitudes, ideas,
beliefs, or knowledge determine their classroom approaches. Kagan (1992) asserts
that the quality of teaching and learning interactions and teachers' personal
improvements are most probably determined by the teachers' beliefs. Therefore,
revealing teacher beliefs and improving them before their teaching service and also

during their teaching service is crucial. Accordingly, the findings of the present
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study can guide early childhood teacher education (ECE) programs by proposing
suggestions how to improve ECE programs regarding teacher attributes about
science instruction. In addition, professional development programs or in-service
trainings could be prepared for in-service early childhood teachers to developed
favourable attitudes, beliefs or knowledge about science by considering the results
of the study. The present study also would give clues about the solutions that
educators and the Ministry of National Education take into consideration to motive
early childhood teachers to teach science in their classrooms. Furthermore, the
findings would provide some practical information about the predictors of science
teaching intention and behaviour of early childhood teachers which could be
regarded as a great attempt to achieve the goals of science education.

1.5  The study context

Since this study was conducted with early childhood teachers working in public
schools, short descriptions of early childhood education in Turkey and teacher

education program are explained in this section.

Early childhood education in Turkey: Turkish National Education aims to bring
up children be able to think scientifically and independently and be constructive,
creative and productive as well as prepare them for life by equipping them with the
necessary knowledge, skills, and attitude (MoNE, 2013). Early childhood
institutions in Turkey can be founded as three types, namely; independent
kindergarten for 36-66 months of children, nursery class within the body of primary
schools for 48-66 months of children and laboratory classes within the body of girl's
vocational and technical high schools for 36-66 months of children (Regulation of
Early Childhood Education and Primary School Education Institution, 2014). In
addition, early childhood education in Turkey is an optional education for children

aged between 3 and 5, before the compulsory schooling.
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The Turkish communities increased demand for pre-schooling and realizing the
importance of early educational experiences have forced to take governmental
actions to meet societies' needs. Accordingly, the early childhood education
program for 36-72 months children had been experienced between 2006 and 2013
and improved in accordance with the national and international early childhood
studies, feedback of teachers, and the results of the status analysis as apart of the
Strengthening Preschool Education Project with the Ministry of National Education.
The updated early childhood education program has completed in 2013 and put into
action from now on (MoNE, 2013; Olgan, 2015). In the meantime, the number of
the children enrolled in an early childhood institution, the number of teachers and
schools have obviously increased. By illustration, in both public and private schools,
while the total number of the children enrolling in a preschool was 701,762 and the
total number of early childhood teachers was 10, 819 in 2006-2007 Educational
Year, the total number of children and teachers has increased to 1,156,661 and
29,698; respectively in 2014-2015 Educational Year (National Education Statistics,
Formal Education, 2015).

Some of the properties of Turkey's early childhood education program are reported
as child-centred, flexible, spiral, and play-based. This progressive program aims to
develop children's social, emotional, psychomotor, cognitive, and language skills as
well as self-care skills by a favour of holistic-approach. In the ECE program,
objectives and indicators help teachers to plan and implement activities in early
childhood classrooms (Olgan, 2015). The program gives priority of discovery
learning and creativeness which are naturally essentials of science learning and
teaching. In addition, some of the cognitive objectives can be adapted into science
teaching such as predicting and observing events /objects, or organizing living
beings or objects (MoNE, 2013).

In early childhood education program, some examples of science activities were as

preparing a board about seasons and weather, examining books and journals, taking

24



photos, discoveries and inventions, observing living and non-living things, walking
in nature, preparing food in the kitchen, watching documentaries, introducing the
materials of magnets, lens, magnifying glass, compass, mirrors, microscope, and
telescope as well as models such as skeleton model, human body model and food
pyramid In addition, the program emphasizes the teaching young children
environmental awareness, science process skills, daily life events, animal kingdom,
chemicals and states of matter, mechanical tools, and etc. as a part of science
activities (MoNE, 2013).

Teacher education program: In Turkey, teachers working in preschools or
kindergartens have at least a bachelor degree. Turkish teacher education curriculum
has prepared in terms of three knowledge categories. Although it can be changed
from department to department, in general, 50% of the teacher program is based on
field knowledge and skills, 30% of courses are about professional teaching
knowledge, and reminder 20% of courses are based on general education courses
such as computer application, the history of science, or effective communication
courses. In a three credit compulsory science education course, early childhood
teacher candidates learn the importance of science and nature activities, teaching
techniques of basic science concepts and scientific thinking skills, developing
materials, and curriculum of early childhood. In addition to this theoretical part,
science education course has a practical part to experience what they learned
theoretically (Higher Education Council, 2007; Olgan, 2015).

1.6 Definition of important terms

In line with the purpose of the study, following terms were defined:

Early childhood education: Education program for children aged between 3 and 6
(MoNE, 2013).
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Early childhood teacher: Teachers working in preschools or kindergartens with at
least a bachelor degree. Early childhood teachers are responsible for preparing and
conducting activities on the basis of annual plans provided by MoNE (2013).

The following terms were defined for this dissertation by considering the Theory of

Planned Behaviour.

Science teaching behaviour: Science related responses of early childhood teachers

in order to teach science.

Science teaching intentions: Likelihood of an early childhood teacher's science

teaching.

Attitude toward behaviour: Early childhood teachers' positive or negative evaluation

of "science teaching".

Subjective norm: Early childhood teachers' feelings of perceived social pressure to

teach science.

Perceived behavioural control: Early childhood teachers' perceived controllability

of teaching science.
Personal norms: Early childhood teachers' personal feelings about teaching science.

Self-efficacy beliefs: Early childhood teachers' confidence in their own ability to

teach science.

Behavioural beliefs: Early childhood teachers' beliefs about the consequences of

teaching science.

Normative beliefs: Early childhood teachers' beliefs about other people's or

institutions' approval or disapproval with respect to science teaching.
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Control beliefs: Early childhood teachers' beliefs about presence of necessary

factors to teach science.

Epistemological beliefs: Early childhood teachers' beliefs about nature of

knowledge and knowing.
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CHAPTER II
LITERATURE REVIEW

The present study aimed to examine factors influencing early childhood teachers'
(ECTs’) intentions and behaviours regarding science teaching in the light of the
TPB. Accordingly, the aim of this section is to settle the significance of the current
study with its relation to previous research and to manifest the issue under
consideration is open to investigate (Creswell, 2003). This chapter provides a
comprehensive literature review about teaching science to young children and
continues with a review of the studies considering science education at the level of
early childhood, and finally presents the research studies using the TPB framework
in the context of science education. So, this chapter is organized in four main parts:
The TPB studies regarding science education, studies conducted with in-service
teachers, studies conducted with pre-service teachers, and studies conducted with

children.

2.1 The TPB studies in the context of science education

Although the TPB studies are not common in teacher education literature, science
education literature serves a few examples of studies employing the theory of
planned behaviour as a theoretical framework. To illustrate, Czerniak, Lumpe,
Haney, and Beck (1999) studied the science teachers' beliefs and intentions
regarding implementing educational technology in the framework of the TPB. The
research comprised two stages; uncovering salient beliefs and researchers purposely
selected 33 K-12 teachers from North-western Ohio to reveal salient beliefs
considering the implementation of educational technology. For the second stage of
the study, a randomly chosen 250 teachers responded the research questionnaire.
According to the results of the first stage, teachers believed that using educational
technology offer teachers to use a range of instructional strategies, make science

more enjoyable and interesting, motivate students in science classrooms, provide
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contemporary science information to students and etc. In addition, teachers thought
that school administrators, colleagues, parents, students, college professors, and
school board members were the referent group approving or disapproving their use
of educational technology. Moreover, teachers stated that availability of resources,
staff development opportunities, internet access, classroom conditions, the number
of students, and administrative supports were things that would facilitate or impede
their use of educational technology in their classrooms. In the second stage of the
study, regression analyses were conducted to examine which factors influence
teachers' intention to use of educational technology. Results indicate that subjective
norm and perceived behavioural control were significantly predicted the teachers’
intention and accounted for 62 % of the variance in teachers' intention to use
educational technology. In addition, teachers' self-reported behaviour of educational
technology usage was influenced from their intention to use of educational
technology and accounted for by 18 % of the variance. At the end of the study,
researchers concluded that teachers need support in five areas which are the support
from the normative group, resources such as equipment, and software, supporting
classroom structures, staff development opportunities, and time for learning,

planning and implementing educational technology.

In another TPB study, Czerniak, Lumpe and Haney (1999) examined the teachers’
beliefs and intentions regarding implementation of thematic units in science
classrooms due to the fact that new science reform documents expects teachers to
include thematic curriculum. As similar to their previous study (Czerniak et al.,
1999), this study included two stages. In the first stage, purposively selected 18 K-
12 teachers' salient beliefs regarding thematic teaching of science were revealed by
open ended questions and the research questionnaire was constructed. In the second
stage of the study, randomly selected 76 teachers participated in the study. Teachers
from all grade levels from kindergarten to grade twelve were included in the sample.
Open ended responses indicated that using thematic units during teaching science

make science interesting and meaningful for students. On the other hand, some
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teachers stated that using thematic units would be time consuming and less content
would be taught by thematic units. Teachers stressed that professional organizations
expect them to teach thematic units in addition to principal, students, colleagues,
university professors, and educational psychologists. Moreover, availability of
resources and staff development opportunities were listed as the facilitating factors
to implement thematic units. On the other hand, some teachers felt that testing and
assessment, lack of time, lack of resources, and lack of experience using thematic
units were impeding factors to implement thematic units. In the second stage,
regression analyses yielded that all three direct measures of the TPB (i.e. attitude,
subjective norm and perceived behavioural control) were significantly predicted
teachers' intention to implement thematic units and 56 % of the variance in intention
was explained by these three constructs. The most influential construct was found
to be perceived behavioural control and the subjective norm has the weakest
influence on intention. In addition, the impacts of demographic variables on the
model variables were examined and only there was a significant relationship
between the grade level taught and intention to implement thematic units. Teacher
of lower grade levels had higher intention to include thematic units than the teachers
who taught upper grade levels. At the end of the study, the researchers concluded
that both in-service and pre-service programs should consider teachers beliefs before
planning seminars, workshops and classes due to the fact that teachers beliefs have
a strong influence on their implementation of thematic units. In addition, teachers
need some support to implement thematic units such as resources, curriculum

materials, staff developments and etc.

More recently, Kilic, Soran and Graff (2011) examined the factors influencing
Turkish and German pre-service biology teachers' intentions to teach evolution in
the framework of the TPB. One hundred and sixteen pre-service teachers in Turkey
and 154 pre-service teachers in Germany participated in the study. In the first stage
of the study, interviews were conducted with 40 Turkish and 77 German pre-service

teachers. Then, the survey questionnaire was developed in line with the TPB and
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frequently mentioned beliefs during interviews. The questionnaire was named as
“Evolution Teaching Intention Survey”. The model was tested by structural equation
modelling, and the differences two group of participants were tested by independent
samples t-test and MANOVA. The descriptive statistics showed that Turkish and
German pre-service biology teachers illustrated quite high motivation to teach
evolution. In addition, Turkish participants’ intentions to teach evolution were
higher than German participants. The t-test indicated that there was not a significant
difference between Turkish and German pre-service teachers regarding intention to
teach evolution. However, it was found that there was significant difference
between Turkish and German pre-service teachers’ attitudes, subjective norms, and
perceived behavioural control regarding teaching evolution. According to the
structural modelling, Turkish pre-service biology teachers’ intentions of teaching
evolution was influenced by the attitude and perceived behavioural control;
however, German participants were impacted by attitude and subjective norm. The
strongest factor for two groups was attitude toward behaviour. The factors explained
61 % of variance of Turkish participant pre-service teachers’ intention to teaching
evolution, 52% of variance in German participants. Besides, the differences in
culture and educational systems affected the attitudes of the two groups regarding
the underlying beliefs. Two reasons for insignificance of subjective norms in
Turkish participants were indicated. Turkish pre-service teachers believed that
people were expected them to teach evolution but other people’s expectations did
not make any effect on their choice to teaching evolution. And also, the perceived
behavioural control did not affect the German participants’ intentions because they
did not have any issues with dedicated time for evolution, teaching materials and the
place of the evolution in the curriculum. As a result the authors reflected the
existence of other factors in German participant’s intentions due to the fact that
explained variance in German participants’ intentions was smaller than Turkish

participants.
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Another study reported by Kilic (2012) as the Turkish and German biology teachers’
intentions in teaching evolution and factors regarding their intentions in the light of
the TPB. In her study, 25 Turkish and 12 German biology teachers participated.
Teachers’ teaching experience was ranged from 2.5 to 30 years. In line with the
TPB, semi-structured interviews were conducted. It was revealed that Turkish and
German biology teachers’ intentions and related factors were different. It was
believed that the reasons of those differences were the values related to the culture
and religion. According to the findings, except five of the Turkish teachers, all of
the participants in both groups showed a positive attitude in teaching and intentions
to teach evolution. Besides, 18 of the Turkish teachers were in the idea that the
society did not want them to teach evolution. However, all of the German teachers
believed that they should teach evolution as a part of their work. Furthermore, all
German participants had strong perceived control in teaching evolution. Whereas,
three of the Turkish teachers' mentioned that current conditions were not suitable
for teaching evolution. The researcher concluded that, in general, German teachers

showed more desire to teach evolution in their classrooms.

Recently, Akyol (2015) conducted a study with a sample of pre-service science
teachers (N= 1172) in order to examine the applicability of the TPB in predicting
pre-service teachers' integrating of NOS intentions in their science teaching. The
participant pre-service science teachers were applied to “Intention to Integrate NOS
Questionnaire ”. The researcher proposed a model in the TPB framework suggesting
that intention to teach NOS during their instruction was explained by attitude toward
behaviour, subjective norm, and perceived behavioural control. Unconstrained
approach based on double-mean-centering strategy was used to assess the research
model. The researcher found that attitude toward behaviour and perceived
behavioural control were significantly predicted pre-service science teachers' NOS
instruction whilst subjective norm did not (8 = .04, p >.05). The contribution of these
two constructs in the model; namely, attitude toward behaviour (f = .24), and

perceived behavioural control (# = .25) was approximately the same. In addition,
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the model explained 16.9 % of the variance in participant pre-service teachers'
integration of NOS intention. It was concluded that there could be other factors
influencing pre-service teachers' intention to integrate NOS in their science classes;
therefore, future studies can include factors such as NOS knowledge, personal norm,

and self-identity in the model.

These studies indicated that TPB can be applied in the context of science education
in diverse settings. In the TPB components, while some studies found that attitude
toward the behaviour was the most influential factor (Kilic et al., 2011), some others
found perceived behavioural control was the most important factor to predict
teachers’ intentions (Czerniak et al., 1999). On the other hand, Akyol (2015)’s study
indicated that attitude toward behaviour and perceived behavioural control
regarding teaching NOS in science education had the equal impact on intention. In
addition, subjective norm component was found weakest predictor for intention
(Akyol, 2015; Czerniak et al., 1999; Kilic et al., 2011).

2.2 Research on in-service teachers

Although a considerable amount of literature exists on the factors influencing
teachers' science teaching behaviours, the number of such studies in the context of
early childhood education is restricted. Previous empirical studies regarding science
instruction for young children have focused on various issues in different contexts.
In conjunction with the present study, the studies regarding early childhood teachers'
perceptions about conducting science activities, science content knowledge,
confidence in science teaching, scientific epistemological beliefs, and attitudes
toward science teaching were examined in detail to display the findings of previous
research studies. In respect of methodological perspectives, while a few researchers
attempted to find out the underlying factors in qualitative studies (e.g. Cain, 2012;
Appleton & Kindt, 1999), the others focused on specific constructs such as attitude,

or self-efficacy beliefs of teachers regarding science teaching in a quantitative
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manner. In this part, firstly international studies, then the studies conducted in

Turkey were reported.

In an earlier attempt to understand what kind of factors influencing teachers' science
teaching, Appleton and Kindt (1999) conducted a study with beginning teachers'
regarding science teaching. What factors facilitate or impede teaching science of
beginning teachers were investigated in a qualitative manner. Nine beginning
teachers including preschool teachers and primary teachers were interviewed in their
schools in a length of 30 to 45 minutes. One of the participant teachers was taught
both preschool and grade one, 2 of them were preschool teachers, and the other
teachers were taught the grades from 2 to 6. While three teachers' schools were
located in small cities, the remained teachers' schools were in rural towns. Only one
of the participant teachers was male, the others were female. The data were analysed
by discourse analyses after transcription was done. It was found that collegial
support, self-confidence in science, perceived importance of teaching science, and
resources were the main factors influence teachers' science teaching behaviours.
Seven of the participants did not feel confident during science teaching. One of the
teachers who stated herself as feeling confident in teaching science had taken
science education courses at high school and at university. Besides, she practiced
modern science in her classroom. In addition, four of the teachers stated that science
was not an important subject until high school level and those teachers attached
priority to other subjects such as language or math. Another factor of teachers'
science teaching was availability or usability of the resources need for science
instruction. Six of the teachers emphasized the importance of resources for
activities. The researchers concluded that in addition to the teachers' personal
limitations such as self-confidence or motivation, systematic support of the schools

was missing for effective science teaching.

Align with the educational reform process; professional development programs have

gained importance in terms of providing evolution of teachers. An example of this
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situation is the study carried out by Duran, Ballone-Duran, Haney, and Beltyukova
(2009) in which they explored the impact of a unique professional development
program (named as ASTER IlI, Active Science Teaching Encourages Reform) on
the teachers' self-efficacy beliefs and perceptions regarding inquiry- based science
teaching while designing science program and field trips in line with the national
science education standards. Twenty-six early childhood teachers teaching K-3 level
were composed the sample of the study. Participant teachers were previously
participated in the ASTER I and Il professional development projects and they work
in public or private schools. Data were collected by both quantitative and qualitative
methods. “Survey of Teacher Beliefs in Inquiry-Based Teaching” (STBIBT), the
“Science Teaching Efficacy Belief Instrument” (STEBI-A; Riggs & Enochs, 1990)
and reflective journals were used as data collection tools. Results showed that
professional development program significantly influence teachers beliefs in a
positive way. In addition, analysis of reflective journals revealed three themes;
namely, effect on inquiry understanding of teacher, improvement in teacher
confidence for science teaching, and advantage of collaboration. This study

indicated the importance of professional development programs for teachers.

Similarly, regarding the importance of professional development program, Roehrig,
Dubosarsky, Mason, Carlson, and Murphy (2011) carried out a study to reveal the
effect of a long term, sustained, culturally-based professional development program
on early childhood teachers’ science teaching practices. Research was designed by
mixed method study. The quantitative part was designed to find out changes in the
quality of science teaching practices over time with a focus on teacher-student
interactions. The qualitative part of the study was designed to understand deeply the
teachers’ science teaching practices throughout the 2 years of the professional
development program and it included informal interviews, surveys, and
observations of professional development sessions and teaching practices.
“Classroom Assessment Scoring System” (CLASS; Pianta, La Paro, & Hamre,

2008), a validated instrument by 3,000 classrooms across the United States, was
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used as an observation protocol. CLASS is concerned about the interactions in the
classrooms and measures the quality of interactions in three domains: Emotional
Support, Classroom Organization, and Instructional Support. The results of the
research showed that sustained, culturally based professional development program
positively changed the quality of science teaching practices of teachers. After this

program, teachers were observed as that they look, listen and notice more.

In another study, Edwards and Loveridge (2011) carried out an exploratory study in
order to find out how professionally trained early childhood teachers supported
young children's science learning and their thought about science related issues such
as children scientific interest or their own beliefs about science. It was a case study
conducted in a well-established, full-day and profitless childcare centre located in
New Zealand. Six teachers who completed their professional training participated
in this qualitative study. Data were collected in three week by means of video and
audio recordings, interviewing, and note-taking equipment. Results showed that
teachers' personal teaching philosophy, science content knowledge, and nature of
science (NOS) conceptualization were considerable factors to support children's
science learning. Moreover, participant teachers referred mostly collective
knowledge and teaching team. For instance, they received support of other teachers
to accomplish perceived obstacles in relation with children's science learning.
Teachers' NOS understandings were in various extents and they showed inconsistent
ideas about nature of science. Researchers discussed that this result might be due to
lack of emphasis on NOS in teacher training programs in New Zealand.

Cho (1997) conducted a study in order to explore early childhood teachers’ attitudes
toward science teaching and found causal agents of teachers’ attitudes. In this study,
researcher used both quantitative and qualitative methodologies. A modified form
of “Revised Science Attitudes Scale” (Thompson & Shringley, 1986), demographic
questionnaire, and in-depth interviews were used for data collection. 128 early

childhood teachers were participated in the study from New York City. It was found
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teachers had rather positive science teaching attitude; however, several teachers
were distressing about teaching science for young children. Multiple regression
analysis showed that five variables out of eight variables (i.e. teachers' education
levels, experience, teaching level, child to teacher ratio, number of science content
courses, taken science method courses, participation in in-service science
workshops, and personal science interest) were determinants of early childhood
teachers’ attitudes toward science teaching. These related variables were teaching
level, ratio of child to teacher, taken science methods courses, attendance of in-
service training about science workshops, and personal interest on science.
Interviews were used to enlighten the quantitative analysis by providing teachers’
crucial experiences and perceptions about science teaching. It was concluded that
there is a need a well-assisting ECE teacher training programs to make early
childhood teachers improve positive attitudes toward science teaching since early
childhood teachers’ positive attitude is fundamental to young children science

learning.

Regarding science corners in preschool contexts, Tu (2006) conducted a study
investigating preschool science environments. Twenty preschool classroom
environment and preschool teachers' practices were examined in terms of science
materials, science activity centres, and teacher science related activities. Science
related activities are named as sciencing by Neuman (1972) and this concept guided
Tu's study. Three instruments were used in this study in order to measure
aforementioned issues. These were “The Preschool Classroom Science Activities
Checklist”, “The Preschool Classroom Science Materials/Equipment Checklist”,
and the “Preschool Teacher Classroom/ Sciencing Coding Form”. It was found that
vinyl animals, plants, sensory tables, posters and charts, and magnets were the most
common materials, respectively. In addition, prisms, timers, and flower pots were
the most common equipment, respectively. On the other hand, only half of the
classrooms had a science area and the percent of science related activities were quite

low. Formal science activities were only 4.5%, and informal science activities were
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8.8 % of total activities. At the end of the study, it was suggested that preschool
teachers should be aware of their teaching practices, and increase their usage of
science materials available in their classroom in order to engage their children

scientific activities.

Another study was conducted with Greek female kindergarten teachers in order to
investigate their knowledge and scientific understanding and how their science
knowledge were performed in real classrooms (Kallery & Psillos, 2001).
Researchers divided the study in two parts. In the first part, all participant teachers
(N = 103) were asked to complete a semi structured questionnaire about their own
conceptions of the phenomena and issues. In the second part of the study, 11 of the
participant teachers were asked to be observed in their classrooms for a whole school
year in order to investigate the type of knowledge they used in real classrooms. Both
parts of the study showed the consistent results in terms of teachers' conceptions
about science. It was found that science content knowledge of teachers and their
conceptual understandings were poor. In addition, the teachers used irrelevant
scientific conceptions, which was named as alternative conceptions (e.g.
misconceptions and confusing expressions), during science activities in their
classrooms. The researchers evaluated teachers’ alternative conceptions may be

because of lack of information, personal beliefs, or lapsed knowledge.

In a separate study, Sackes, Trundle, Bell, and O’Connell (2010) conducted a study
to predict teachers' science teaching practices in terms of frequency and duration of
science instruction. “Kindergarten Teacher Questionnaire”, “Science Materials,
Frequency and Duration of Science Teaching”, “Children’s Science Activities”
instruments were used to collect data from teachers. The results indicated that
teachers’ science teaching was facilitated by means of availability of science
materials in kindergarten classroom, and this also increased the children
participation in science activities. In addition, the frequency and the duration of

science teaching was found as a significant predictor of children’s science activities;
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whereas, this did not influence the children’s science achievement scores at the end
of the kindergarten. Children’s active participation in science activities by using
science equipment did not influence the end of kindergarten science achievement
scores. However, cooking activities was a significant predictor for science
achievement scores and prior knowledge of children, gender, motivation, and socio-
economic status were all statistically significant predictors of at the end of the
kindergarten and third grade. Researchers concluded that early science experiences
did not significantly influence the children immediate and later science
achievement. This result was discussed in terms of limited time and nature of science

instruction.

In another study of Sackes (2014), a theoretical model was developed in line with
the related literature to examine frequency of early childhood teachers' teaching
science concepts. In this model, teachers' background (taken science method course
and teaching experience), teachers' perceptions (child capacity to learn, curriculum
content), and classroom resources were used as independent variables and teaching
of science concepts in kindergarten was used as a dependent variable. A large data
set (N=3305) coming from early childhood teachers’ in Unites States was used to
test proposed model and multi-level structural equation modelling was used as an
analytical tool to analyse data. The results showed that the frequency of teaching
science concepts were influenced by the number of science method course taken by
teachers, the presence of materials to teach science or presence of science and nature
areas, and perceptions of teachers about children learning. On the other hand,
teachers' perceptions about curriculum content and their teaching experience did not

have any influence on the frequency of science teaching.

In another study, Walker et al. (2012) conducted a study in order to explore the
association between Australian early childhood teachers' (the researchers stated as
early years teachers) epistemic beliefs and their beliefs about moral learning of

children. 379 teachers participated in this study and completed research survey. It
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was found that the more sophisticated epistemic beliefs teachers had, the more they
thought that children could take responsibility for their moral learning. On the
contrary, teachers who had simplistic epistemic beliefs thought that children should
learn morals during learning the behaviour rules. Researchers discussed the results
from the point of implications of moral pedagogy in the classroom and professional
development of teachers. In addition, Walker and his friends suggested that as a part
of professional development explicit focus on epistemic beliefs may help teachers

to determine how their beliefs can be related to their moral pedagogies.

In a more recent study, in Turkish context, Erden and Sonmez (2011) aimed to
investigate early childhood teachers' attitudes toward science teaching and its
relationship with teachers' science teaching practices, and some demographic
characteristics such as experience, or educational level. The data were collected by
“Early Childhood Teachers' Attitudes toward Science Teaching Scale” (ECTASTS)
from 292 early childhood teachers employed 'n public and private schools in Ankara,
Turkey. ECTASTS was modified by Cho, Kim, and Choi (2003) for ECT from the
initial version of “The Science Attitude Scale” (Thompson & Shringley, 1986)
which was developed for pre-service elementary teachers primarily. It was found
that there was a positive relationship between the frequency of science activities
conducted by teachers and attitudes towards science teaching, but the relationship
was very small (r =0.06). Therefore, researchers concluded that there might be other
factors influencing teachers' science teaching practice and attitude. On the other
hand, it was found that there was no impact of teachers' educational level on their
attitude towards science teaching. Regarding experience of teachers, it was revealed
that teaching experience did not have an impact on classroom preparation, managing
hands-on science and comfort level of teachers; whereas, it had a significant effect
on developmental appropriateness. Lastly, the teachers worked in private schools
showed more positive attitude towards science teaching. Researchers discussed that
the reason of this result might be that private schools had more opportunities (e.g.

activity materials, or equipment) to carry out science activities than public schools.
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In a similar study, Unal and Akman (2006) conducted a study to reveal early
childhood teachers’ attitudes towards science teaching. Researchers collected data
from 160 teachers. "A Science Attitude Scale" (Hyung-Sook-Cho, 2003) was used
as data collection tool. Researchers found a significant relationship between
teachers’ attitudes toward science and their school levels, in-service training and

cities they work.

Similarly, Ozturk-Yilmaztekin and Tantekin-Erden (2011) conducted a case study
aimed to reveal early childhood teachers views about science teaching by using
interview and observation method. Five early childhood teachers working in private
schools participated in this qualitative study. Teacher educational background was
diverse. Two of the participant teachers had a graduation degree from the Girl
Vocational High School, one of them graduated from two-year vocational training
school, one had a bachelor degree from the department of elementary education, and
the last teacher graduated from the department of radio, television, and cinema.
Teachers' experiences were ranged from 2 to 10 years. Participants were asked about
their ideas on conducting science activities, science concepts, implementation of
science process skills and their choice of science teaching method by a 10-question
of interview. In addition, researcher collected observational data by taking field
notes in classroom settings. At the end of the study, researcher found that all
participant teachers allocate time for science activities at least once a week,
however, their choice of activities may differ in accordance with children's interests
or requirement of the day. Some of them took into consideration children's interest;
whereas some pursued on daily planning. The participant teachers mostly stated that
they used "field trips and investigation" as a teaching method and "observation" as
a science process skill. One of the participant teachers emphasized that parents' did
not think that science learning of their children were as important as their children's
reading, writing, and mathematic learning. Researchers concluded that to

understand teachers' classroom practices their beliefs should be examined. In
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addition, this study emphasized the importance of school environment to motivate

teachers' to teach science.

In another study, Sigirtmac and Ozbek (2011) conducted a study in order to
determine early childhood teachers' opinions regarding planning and
implementation of science activities. The sample of study was included 64 early
childhood teachers working in MoNE preschools in Nigde, Turkey. Both
quantitative (survey for teacher opinions on preschool science education) and
qualitative methods (interview and observation) were used for data collection.
Quantitative data was collected by using “Survey of Preschool Teachers' Views on
Science Education” and qualitative data was collected by science activities
observation record form and semi-structured interview. The results of this study
showed that the participant teachers were aware of the importance of science
education in early ages, however; almost half of them expressed that they did not
feel comfortable to teach science and to answer children questions based on
scientific knowledge. In addition, teachers stated that they did not have adequate
materials and science corners to conduct science activities which in turn resulted in
delimitation of science activities. Researchers suggested that teacher education
programs and in-service training programs on teaching science and developing
science materials are necessary for effective science education in early childhood

programs.

In an earlier study, Ayvaci, Devecioglu and Yigit (2002) explored early childhood
teachers’ ideas on science and nature activities. Fifteen teachers were randomly
selected in both public and private schools. Data were collected by interviews and
classroom observations. Almost half of the teachers thought that science and nature
activities can be conducted in laboratory, natural environment or classroom. On the
other hand some teachers believed that science and nature activities can be
conducted only in laboratory. In addition, all the participant teachers preferred to

use traditional science teaching methods. It was found that teachers were incapable
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of science material design for science activities, they were lack of fund to get science
materials, they were not open to inquiry methods, and did not spend time for science
activities. Results indicated that participant teachers had inadequate skills on
planning and conducting science and nature activities, they could not develop
original materials, and they were not aware of effective teaching methods such as

drama or role playing.

In another study, Karamustafaoglu and Kandaz (2006) aimed to find out the science
teaching methods used in preschool classroom and the difficulties encountered
during science instruction. Survey of the study was completed by 50 early childhood
teachers employed in preschools in Trabzon, Turkey and 10 teachers participated in
semi-structured interviews. The results indicated that materials necessary for
science activities were inadequate or lacking. The most frequent science teaching
method used by teachers was expository teaching and none of the teachers used
computer based instruction and problem solving technique. Participant teachers
reported the problems that they faced with during science teaching as crowded
classrooms, lack of place or laboratory, reluctance of parents or administration,
deficiency in teachers' pedagogical knowledge, inappropriate curriculum and

classroom management.

More recently, Olgan (2015) conveyed a study in order to investigate the topics
taught in Turkish early childhood settings in addition to early childhood teachers'
frequency of teaching science. Three hundred and eighty two (372 female and 10
male) early childhood teacher participated in the study in Ankara, Turkey.
Participant teachers were predominantly young teachers and had an experience of
zero to five years. The questionnaire of the study was adapted from the “Early
Childhood Longitudinal Study - Kindergarten Class of 1998-1999” (ESLS-K)
kindergarten data file (National Centre for Education Statistics [NCES], 2001). The
list of science topics were given to participant teachers and then asked to rate which

topics they taught in their classrooms. In addition, teachers were asked to rate the
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frequency of their science teachings on a 6-point scale (1 stands for "should be taught
at higher grades, 3 stands for "less than once a week", and 6 stands for "do not know")
and the time they spent for science teaching in a day. Moreover, Olgan conducted
interview with 14 early childhood teachers in the sample on the effectiveness of
ECE programmes, teachers' confidence in science instruction, barriers they
encountered during science instruction, collegial and school support regarding
science teaching. Results indicated that teachers mainly preferred to teach life and
health science topics which include human body (97.9 %), health and nutrition (92.2
%), and plants and animals (97.4 %). Mostly, participants stated that science courses
taken during their undergraduate program were inefficient in making them ready for
teaching science both theoretically and practically. Thus, most of them thought that
teacher education program needed to be improved to provide more functional
science instruction for young children. Moreover, almost 72 % of the participant
teachers complained about inadequate materials to teach science and some of the
participants (35.7 %) underscored the significance of having sufficient place to
perform science activities. Other obstacles teachers faced during science activities
were listed as time restriction, difficulty in preparing and conducting science
activities, experience in science, pedagogical content knowledge, lack of collegial
and school support. Researcher concluded that Turkish early childhood teachers do
not allocate enough time to teach science and do not give enough importance on
science teaching. Therefore, it was suggested that Turkish early childhood teachers
should participate in professional development programs regarding science

instruction.

2.3 Research on pre-service teachers

In an earlier attempt, Coulson (1992) developed an instrument, called as “Early
Childhood Educators' Attitudes towards Science Scale” (ECEASS), in order to
measure early childhood educators' attitudes towards science and to assess the

effectiveness of science courses given in college. Two hundred students at their first
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year in the department of “Early Childhood Studies” were participated in the study.
Most of the participants were female (N = 197). The instrument included Likert
type scale, demographics, and two open-ended items. Likert type scale comprises
four dimension; namely, confidence, enjoyment, usefulness, and appropriateness of
science for young children. Varimax factor analysis is conducted in order to check
whether the items were in their intended scales, and principal components analysis
is conducted to see whether there was a general factor for the all items. In the former
analysis, the reliability coefficients were varied from .83 to .88, and the latter
analysis it was found that the combined scale had a reliability coefficient of .94.
Although this was an instrument development study, the researcher reported that
participant pre-service early childhood students who attend at least one science

subject showed more positive attitude than the students who did not study science.

In a more recent study, Cain (2012) conducted a study in order to grasp the
relationship between teacher trainees' beliefs about teaching and learning and their
classroom practices by using case study method in Trinidad and Tobago. Participant
trainees hold well-structured beliefs about teaching and learning and their beliefs
had impacts on their classroom practices. Some situational and personal factors such
as confidence, skills in given area, experience, and knowledge were found to have
influence on teacher classroom action. The researcher stated that personal factors
were presented both as facilitators and barriers. In addition, knowledge and skill in
a specific area was found to be key factors for trainees to enact, or not enact their
teaching beliefs in their classrooms.

Akerson, Buzzelli, and Donnelly (2010) carried out a research in order to explore
how early childhood pre-service teachers’ concerns about teaching NOS and their
Perry intellectual positions (dualism, multiplicity, or relativism) influence their NOS
teaching at the preschool and primary classrooms (K-3). Data were collected by
videotaped classroom observations and lesson plans during pre-service teachers’

internship in preschool and primary classrooms. Four participants were selected
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purposely with a range of intellectual levels and NOS concerns to see whether and
how these characteristics influence NOS instruction. Stages of Concern
Questionnaire (SOCQ) pre- and post-internship to reveal NOS instruction concerns
and the Learning Context Questionnaire (LCQ) to determine intellectual levels.
Results indicated that neither NOS instruction concerns nor intellectual levels were
impact on teaching NOS; however, all pre-service early childhood teachers started

13

their internship in a “worried” profile for NOS concerns. Two of pre-service
teachers’ cooperating teachers had sophisticated NOS views and they gave place to
NOS in their science instruction. These two pre-service teachers were influenced
from their cooperating teachers about the factors that hindered or facilitated teaching
and how the curriculum could be modified in order to include NOS. On the other
hand, pre-service teachers whose cooperating teachers did not provide NOS
instruction in their science teaching did not include NOS in their teaching. This
study has drawn the attention toward teacher preparation programs and their

internship.

In a more recent study, Bell, Mulvey, and Maeng (2016) conducted a qualitative
study to examine the effectiveness of NOS instruction on the development of pre-
service science teachers' NOS conceptions and intention to teach NOS in line with
the conceptual change theory. Seventy pre-service science teachers in the USA (50
female and 20 male) participated in the study. Data was collected by “pre- and
post-instruction Views of NOS” (VNOS-Form C) questionnaire and a post-
instruction interview during the first and last day of science methods course. It was
found that pre-service teachers' NOS conceptions were changed from non-aligned
to partially or fully aligned and the differences between pre- and post-test were
statistically significant for each NOS tenet. In addition, participant stated that they
planned to teach NOS as a part of science instruction. The researchers concluded
that NOS instruction along a context continuum is effective for both pre-service

teachers' NOS conceptualization and their intention to teach NOS.
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In another study, Alisinanoglu, Inan, Ozbey, and Usak (2012) conducted a study in
order to explore early childhood teacher candidates' qualifications of science
teaching and developing science process skills. Survey data were collected from
197 senior teacher candidates studied at three different universities in Turkey. The
teacher candidates completed all their courses since the data was collected just one
week before their graduation. Collected data was included teacher candidates point
of views about their own science teaching behaviour (given importance, used
methods, and etc.), their skills on science material construction, their planning and
performing of science activities, and their ideas about future science practices. In
addition to open ended questions, “The Early Childhood Teachers' Qualifications in
Science Activities Scale” developed by Ozbey and Alisinanoglu (2010) and “The
Questionnaire Form for the Identification of the Opinions, Attitudes, and
Expectations of the Early Childhood Teachers about Science Activities” were used
in order to reveal opinions, attitudes and expectations of teacher candidates about
science teaching. At the end of the study, participant teacher candidates were found
to have some misbelieves about the application of science activities. For instance;
they thought that children should watch the experiments and teachers should do the
experiments or the topics of world, light, stars, and magnetism were not applicable
in ECE centres. Moreover, the levels of qualifications of teacher candidates to carry
out and plan science activities were really high in general. Teacher candidates
thought that they would not allocate time for science activities in a regular basis
since they thought that planning and performing science activities were not easy
tasks and many of them felt uncomfortable about this issue. Also, teacher candidates
stated that the present science activity books were not sufficient for them to conduct

science activities.

In a more recent study, Olgan et al. (2014) investigated how pre-service early
childhood teachers' outcome expectancy beliefs were influenced by their scientific
epistemological beliefs, personal self-efficacy beliefs, and attitudes toward science.

362 pre-service teachers participated in this quantitative study. The data were
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collected by these instruments: “Epistemological Beliefs Questionnaire”, the
“Science Teaching Efficacy Belief Instrument” and the “Science Teaching Attitude
Scale”. Researchers found that personal self-efficacy beliefs and justification of
scientific knowledge, a dimension of epistemological beliefs, were significant
determinants of pre-service early childhood teachers' outcome expectancy beliefs as
to science teaching. However, other dimensions of epistemological beliefs
(source/certainty of scientific knowledge and development of scientific knowledge)
and attitude towards science teaching did not have an impact on outcome expectancy

beliefs of pre-service early childhood teachers.

An overview of research studies has revealed that early childhood teachers play a
vital role in drawing children curiosity toward science and their behavioural choices
shape the learning environment (e.g. Sackes et al., 2011). In addition, teachers'
confidence about their science content knowledge directly influences the frequency
of science activities and the way science taught (e.g. Czerniak, 1989; Harlen, 1997).
Furthermore, teacher beliefs and perceptions, teachers' confidence in science
teaching, science content knowledge, and collegial support are the key factors
having impacts on teaching science in early childhood classrooms (see Appleton &
Kindt, 1999; Erden & Sonmez, 2011; Sigirtmac & Ozbek, 2011). As well as
personal and social factors, contextual factors such as availability of resources,
teacher training programs or classroom/school conditions are also significant
impacts on teachers' classroom behaviours. Several researchers concluded that the
more teachers have science-related instructional materials, the more they conduct
science activities and also teach inquiry skills in kindergarten classrooms (e.g. Tu,
2006; Sackes et al. 2011; Inan, Trundle, & Kantor, 2010; Appleton & Kindt, 1999;
Sigirtmac & Ozbek, 2011; Erden & Sonmez, 2011). For that reason, availability and
usability of the resources are under issue for effective science teaching in early
childhood classrooms.
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2.4  Research on science conceptions of children

In this part, some examples of research studies conducted on children’s science

conceptualizations were given.

Venville (2004) conducted a case study in a Year-1 classroom in one of the London
primary school in order to explore children opinions about living and non-living
things. The study lasted 5 weeks during studying the topic of living and non-living
things in science. The ordinary teacher of the classroom was a female teacher having
5-years of teaching experience and the researcher worked in a cooperation with her
on this project. The data was collected by interviews, observations and field notes.
Then the data was analyses by analysing these data sources coming from student,
class, and teacher. A total of six lessons were observed in a 5-week period. Eleven
students participated in the interviews before and after the instruction in order to
take their ideas about living and non-living things. The interview data was examined
in detail for grasping clear patterns and distinctions about students’
conceptualizations and their ideas were classified as “non-scientific” or “scientific”
views before and after instruction, and “transitional” during the instruction. The
children using a non-scientific criteria for living things made non-scientific
classification. On the other hand, children who had scientifically accepted criteria
made classifications scientifically. In addition, only two children indicated
transitional views about living and living things by using both scientifically accepted
and non-scientific criteria. The results indicated that participant students held either
stable and scientific theories, or stable and non-scientific theories about living and
non-living things in both pre- and post- instruction. In addition, students who had
non-scientific views showed many ontological opinions about living things such as
that living things live in home, or living things can not be broken. On the other hand,
students having scientific views also indicated ontological opinions such as living
things have babies, or living things can act by themselves. At the end of the study,

the researcher concluded that it is significant to teach living things to the children in
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their early years of schooling. Therefore, Venville recommended that teaching
should be elaborated by conceptual change method due to the fact that the findings
of the study showed that teaching methods based on knowledge accumulation, belief
revision, and discussions are not sufficiently change the students’ ideas

scientifically.

In Poland, Grodziéska-Jurczak, Stepska, Nieszporek, and Bryda (2006) conducted
a study in order to explore pre-school children’s (N= 674) and their parents’ (N=
686) attitudes toward environment and environmental problems and to identify their
environmental knowledge. The sample of the study was selected among 30 pre-
schools. “Children’s Attitudes toward Environment Scale-Preschool Version”
(CATES-PV) was used to collect data. The survey of the children was composed of
10 pairs of drawings and the survey of their parents was composed of 27 questions.
It was found that children were aware of basic concepts and could detect incorrect
environmental behaviour; however, children did not have knowledge of detailed
environmental issues and they were not good at practicing environmental protection
principles. In addition, attitudes of children toward the environment was based on
their residential areas and a great majority of children had positive attitudes towards
environment such as respecting animals and plants as well as protecting their
surroundings clean. With respect to the parents, they had positive attitudes toward
environment although they were not always ready to change their environmental
protection habits. In addition, parents’ attitudes were influenced by their gender and
educational level. Researchers concluded that the findings of this study would be

useful for environmental educational programmes.

Herakleioti and Pantidos (2015) designed a body-base activity about shadow
formation for kindergarten children. The activity was based on the 3-D light setting,
human body, and a shadow outcome. In the activity, children used their bodies like
an obstacles to the light and tried to discover the direction of the light by changing

their positions. Children were asked to construct hypotheses and checked them by
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experimenting. Researchers seek for the answer of whether this activity resulted in
positive learning outcomes for preschool children and whether the children can use
their bodies to discover shadow formation. Sixteen children (between the age of 4
and 5.5) attending a state kindergarten were participated in the study. All the
children did not introduce the concept of shadow previously. The study was included
a pre-test (one week before the activity) for children ideas, implementation of the
activity, and a post-test (one week after the activity). All the steps were video
recorded. Pre-test and post-test results indicated a significant change in student
ideas. In a 16 children, a total of 11 children for the first stage, 13 children for the
second stage, and 12 children for the last stage indicated positive change in their
answers. Therefore, this activity was resulted in positive learning outcomes for the
children. In addition, video analysis indicated that majority of the children could use
their bodies to adapt to different setting to get necessary knowledge. Researcher
concluded that this could be a strong evidence for conceptual change in science

education.

Galperin and Raviolo (2015) conducted a study in order to understand students’
frame of reference during trying to explain the day and night cycle. Teachers and
students from different ages participated in the study in Argentina. Participants came
from 5 elementary schools and a rural high school as well as a College of Education.
Totally, 279 students from diverse ages participated in the study. Participants were
asked to draw day/night phenomenon on a blank paper with an explanation, if it was
needed. Then, 10 students were interviewed from different ages. The drawings were
classified in terms of students’ explanations by using astronomical reference
systems such as topocentric or heliocentric as well as whether the explanations were
scientifically accepted or not. A great portion of elementary students (77.1 %)
indicated scientifically unacceptable explanations. Overall, the results showed that
students and also teachers had important comprehension problems about the

day/night topic.
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Similarly, Valanides, Gritsi, Kampeza, and Ravanis (2000) conducted a study about
pre-school children’s conceptions related to the Earth’s and Sun’s shapes as well as
the day/night cycle. They administered a semi-structured interview individually to
33 children aged 5-6. Participant children had never taken any instruction about the
topic of the shape of the Earth and the Sun. Researchers conducted interviews with
children as a semi-structured interviews. The interview questions were about both
the shapes of the Sun and the Earth, and the cause of the day/night cycle. By means
of a teaching intervention, the ideas that the Earth and Sun have spherical shapes
and that the Earth rotates on its axis and around a stationary Sun introduced to
children. In addition, day/night cycle with relation to Earth’s rotation was also
introduced to children. Two weeks later, the evaluation was held on by a post-test.
Pre-school children could easily identify the shapes of the Earth and the Sun, and
also the Earth movement around the sun. If the children did not grasp the shape of
the Earth unconnected to the intervention, they could not explain the day/night cycle
regarding Earth’s rotation. In addition, children’s minds were confused about two
Earth’s movements and only a few children could make correlation between the
day/night cycle and rotation of the Earth on its axis. The researchers concluded that
in accordance with the findings of the study, astronomy concepts should be

integrated in the pre-primary schooling time.

As it was seen from these research studies, researchers focused on children’s
scientific conceptualizations about basic science content areas such as living and
non-living things, environmental awareness and environmental problems, light
(shadow formation), day and night cycle or the movements of Earth and Sun. In
general, researchers found that children were not good at making scientifically
acceptable explanations about issues under questions even if after teaching
intervention. Therefore, it was recommended that children should be taught science
concepts by conceptual change method (see Venville, 2004; Herakleioti & Pantidos,
2015).
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CHAPTER 111

RESEARCH METHODOLOGY

This chapter explains the research methodology of the current study. In particular,
the chapter describes the research design, population and sampling, instrumentation,

procedures and data analysis in line with the rationale behind them.

3.1  Design of the study

This dissertation employed the positivism approach as a philosophical perspective
with quantitative research methodology. According to positivist research, there is a
single reality that can be measured objectively and the researcher beliefs are not
penetrated into the research (Wilson, 2010). Under this assumption, the present
study employed survey method to collect data which is widely used in positivist
approach (Fraenkel, 2012), and the investigation is correlational in which the
relationships among several variables were studied without any attempt to
manipulate these variables (Tabachnick & Fidell, 2001). In addition, the data were
collected in a single point time which means that the time of examination was cross-

sectional (Johnson, 2001).

Hereinbefore, this research study was designed to gain greater understanding of the
early childhood teachers’ science teaching intention and behaviour. Predictor
variables influencing the criterion variable of early childhood teachers' science
teaching intention included teachers’ attitudes toward science teaching, subjective
and personal norms about teaching science, perceived control over science teaching,
science content knowledge, and self-efficacy beliefs regarding teaching science. In
addition, belief components of the TPB (i.e. behavioural, normative, and control
beliefs) were included in the model as indirect measurements of science teaching
intention as well as epistemological beliefs as a predictor of science content

knowledge of teachers.
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The study included 12 theoretical constructs including main TPB constructs (i.e.
intention, behaviour, attitude toward behaviour, subjective norms, perceived
behavioural control, behavioural, normative and control beliefs) and additional
constructs (i.e. personal norm, self-efficacy beliefs, science content knowledge, and
scientific epistemological beliefs) in the model. The hypotheses were generated in
order to test the associations among variables based upon the previous research,
relevant literature and the theory of planned behaviour. The instruments were tested
in pilot study.

3.2  Population and sampling

This was a nationwide study; therefore, the target population of the study was all
early childhood teachers working at public schools in Turkey. According to 2012-
2013 Educational Year National Education Statistics for formal education, there
were total 52,985 pre-school teachers working in public schools including

independent kindergartens and nursery classes.
Table 3.1

Population of Pre-school Teachers in Turkey in the Educational Year 2012-2013

School type Number of teachers
Female Male Total

Independent 16,596 1,811 18,407

Kindergarten

Nursery Class 33,066 1,512 34,578

Total 49,662 3,323 52,985
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In the current study, the sample size was determined by using two different
approaches. Firstly, Nunnally's (1967) suggestion was followed. According to
Nunnally, a rule of thumb, ten times of observed variables was required. In this
study, ninety-one indicators (observed variables) were used in the research model
and so, there should be 910 (91x10= 910) participants in the sample which was
corresponding to 1.7 percent of population (52,985). Secondly, Cohen’s (1988)
statistical power analysis for sample size determination was followed. With small
effect size (0.1) and desired statistical power (0.8) in 95 % confidence interval, 820
participants were required to detect effect for fourteen latent variables. Accordingly,
the data of 914 teachers were collected for this study. However, 893 participants'
data were used in the study due to the fact that 21 of them were intentionally missing
or coded as with the same number. These were eliminated from the study data prior

to analyses.

The sample representativeness was provided by including teachers from different
statistical regions of Turkey. Turkey has been classified into twelve statistical
regional units by Turkish Statistical Institute (Turkey in Statistics, 2013). The
distribution of sample across the country was given in Table 3.2. However, it should
be noted that convenience sampling was used to select teachers due to constraints

regarding time, cost, and travel.

In Turkey, 94 % of the early childhood teachers working in public schools were
women. As in the population, a large majority of the sample was women with the
ratio of 90.6%. The teachers participated in this study were all work in public school
in different cities of Turkey. Thirty seven percent of the teachers worked in
independent public kindergartens; while, 61% of them worked in nursery classes
within the body of primary schools. Most of the participant teachers were in their
first five years in their teaching career since the assignment of the early childhood
teacher has been increased rapidly by the government. In addition, all participant

teachers had bachelor degree. That is, the sample is homogenous in terms of
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graduation level. Table 3.3 presented the characteristics of the teachers participated

in the study.
Table 3.2

Sample Distribution with respect to Statistical Regions

Number of Number of
preschool participant
teacher teacher
. . (N=52,985) (N=893)
Region Cities
Erzurum, Erzincan
) 1786 42
North East Anatolia Agr1, Ardahan
Malatya, Elaz1g, Mus, Bitlis,
) Y s 3229 55
Central East Anatolia  Bingol
Gaziantep, Sanliurfa, Sirnak,
] ) ) 6096 68
South East Anatolia Diyarbakir
Istanbul Istanbul 9211 76
West Marmara Kirklareli, Balikesir, Edirne 2099 34
[zmir, Aydin, Afyon, Kiitahya,
Y Y Y 7040 72
Aegean Mugla
Bursa, Eskisehir, Kocaeli,
4706 42
East Marmara Sakarya, Diizce , Bolu
West Anatolian Ankara, Konya 6510 103
Antalya, Isparta, Adana, Mersin,
) 7516 36
Mediterranean Hatay
Kirikkale, Kirgehir, Kayseri
) ) 2686 212
Central Anatolia Sivas, Yozgat
West Black Sea Samsun, Amasya, Tokat 3199 77
East Black Sea Trabzon, Giimiishane, Rize, Artvin 1805 76
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Moreover, in demographic information questionnaire, participants were asked to
evaluate their level of science knowledge and interest. Almost half of the
participants (47.7 %) rated their knowledge as "moderate" and 44.1% of participant
evaluated themselves as having "little" science knowledge. On the other hand, 39.9%
of participant teachers reported themselves as "very little" interest in science and
39.1 % of them reported as "little" interest in science. Only 3.1 % of teachers rated
themselves as "a lot" interest in science and, 8.3 % of them stated that they were not
interested in science. Participant teachers were also asked to evaluate their
proficiency level to teach science. While 40.1 % of teacher rated themselves as "very
little" proficient to teach science, 41.9 % of them claimed as "little" proficient to
teach science. Besides, participants were asked to how many courses taken related
to science education. Of the participants, 3.8 % of them stated that they did not any
course related to science education. On the other hand, 43.9 % of them had taken
only one course, 33.8 % of them had taken two courses, and 10.9 % of teachers had
taken three courses related to science education. Lastly, teachers were asked what
they think about the importance of science teaching in comparison to other subject
areas such as math or literacy. Of the participants, 41.0 % reported that science
teaching was not important, 11.2 % of them evaluated science teaching as "very
little" important, 9.4 % of them evaluated science teaching as "little" important, and
35.5 % of them thought that science teaching was "very important” in comparison
to other subject areas. Table 3.3 provides detailed information about participant
teachers' level of science interest, knowledge about science, number of courses

related to science taken at university, and in-service training.
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Table 3.3

Characteristics of the Participant Teachers

Frequency Percentage (%)
Gender
Male 72 8.1
Female 809 90.6
Missing 12 1.3
Year of experience Frequency Percentage (%)
1-5 448 52.8
6-10 235 27.6
11-15 99 12
16-20 25 2.9
20-30 43 4.9
Missing 42 4.7
Knowledge about science Frequency Percentage (%)
Not at all 19 2.1
A little 394 44.1
Moderate 426 47.7
A lot 28 3.1
Missing 24 2.7
In-service training Frequency Percentage (%)
Yes 141 15.8
No 501 58.3
Missing 231 25.9
Science Interest Frequency Percentage (%)
Not at all 74 8.3
A little 356 39.9
Moderate 349 39.1
A lot 90 10.1
Missing 24 2.7
Number of courses Frequency Percentage (%)
related to science taken at
university
0 34 3.8
1 392 43.9
2 302 33.8
3 97 10.9
Missing 38 4.3
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3.3 Instrumentation

In the present study, two instruments were used in order to collect data. These are
Demographic Information Questionnaire and Early Childhood Teachers' Science
Teaching Intention and Behaviour Questionnaire. In this section, detailed
information about the questionnaire development and results of the pilot study with

reliability and validity issues were explained.

3.3.1 Demographic Information Questionnaire

Demographic Information Questionnaire was prepared in order to obtain personal
information about participant teachers such as gender, year of experience, school
type, city, in-service training on science teaching, number of science related courses
taken during university education, graduation level, science interest, and knowledge

about science.

3.3.2 Early Childhood Teachers' Science Teaching Intention and Behaviour

Questionnaire

Early Childhood Teachers' Science Teaching Intention and Behaviour
Questionnaire was constructed based on Ajzen and Fishbein’s (1980) and Ajzen’s
(1988, 2002, 2006) recommendations and in accordance with the results of the
elicitation study. Then, the items were evaluated by three university professors from
the departments of science education and early childhood education. In the scale,
following the recommendation of Ajzen (2002), the items were in the form of 7-
point Likert type. However, two of the additional variables (i.e. self-efficacy beliefs
and epistemological beliefs) were in 5-point Likert scale in order to keep the original
forms of these scales. The questionnaire included both direct (behaviour, intention,
attitude toward behaviour, subjective norm, perceived behavioural control, personal

norm, self-efficacy beliefs, science content knowledge) and indirect measurements
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(behavioural, normative, and control beliefs, and epistemological beliefs). The

formation of direct and indirect measurement items explained in next subsections.
3.3.2.1 Construction of the indirect measurement items

In this study, belief components of the TPB (i.e. behavioural, normative, and control
beliefs) were included in order to understand teachers' underlying beliefs about
science teaching. Ajzen (1985) reported that interviews should be done in order to
elicit and measure underlying beliefs. For this reason, semi-structured interviews
were conducted with 8 in-service early childhood teachers working at public schools
in Ankara. Teachers were asked a series of questions designed to elicit salient beliefs
about science teaching. This elicitation study provided the list of the most commonly
held beliefs of teachers about science teaching (see Table 3.4). Once salient beliefs
were identified, behavioural, normative, and control beliefs of the questionnaire
were constructed. Table 3.4 shows the open-ended questions asked to teachers
during semi-structured interviews and the list of salient beliefs revealed during

interviews.
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Table 3.4

Interview Questions and List of the Salient Beliefs of Teachers for Teaching Science

Interview questions

Salient beliefs

What do you believe as the
advantages of including science

activities in your classroom?

Science teaching allows switching between activities

Science teaching improves children's cognitive, psychomotor and affective skills.
Children better understand daily life events and develop a sense of curiosity.
Children are prepared for primary schools.

Children learn how to conduct research and try to find out answers for their own
‘why?' questions.

The class time passes enjoyable and fun.

Science teaching develops environmental awareness in children.

Children discover nature and develop love of nature.

Children can analyse and evaluate the events around.

Children learn problem solving.

Children are familiar with science concepts before they start primary school.
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Table 3.4
(Continued)

What do you believe as the
disadvantages of including
science activities in your

classroom?

Science is a difficult subject for
children.

It is difficult to teach science.
Preparing experiments take too much
time.

Problems or accidents may occur

during experimenting.

Science experiments may be
dangerous for children.

Science teaching takes too much
time.

Children may be confused about
science concepts.

Getting materials can create financial
problems.

Are there any individuals or
groups who approve your

inclusion of science activity?

Children
Parents

School manager

Inspector

Faculty members

Are there any individuals or
groups who disapprove your

inclusion of science activity?

Parents

School manager
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Table 3.4

(Continued)

What factors or circumstances
enable you to introduce science

activities in your classroom?

Curriculum
Necessary materials and equipment
Teachers' willingness to teach

Having necessary knowledge

Physical conditions
Teacher training
Children's willingness to learn

Having science and nature corner

What factors or circumstances
make it difficult or impossible
for you to introduce science

activities in your classroom?

Lack of science content knowledge
Lack of materials

Lack of area to conduct activities
Unfavourable physical conditions
Time restrictions

Planning issues

School administration's attitude
toward science teaching
Unwillingness of teacher

Professional exhaustion

Weather conditions

Teacher psychology

Financial difficulties

Children level

Lack of science and nature corner
Financial problems

Technical shortcomings

Inadequate preschool program




Behavioural Beliefs: In the matter of present study, the benefits of science
instruction for young children as well as the costs of science instruction were
produced behavioural beliefs. Behavioural beliefs have two dimensions:
behavioural belief strength and behavioural outcome. The items of behavioural
belief strengths were formulated by asking interviewees the question of " What do
you believe as the advantages / disadvantages of including science activities in your
classroom?". Then based on the responses, possible behavioural outcomes were
identified. Totally, 16 behavioural belief strength and corresponding outcome
evaluation items were constructed. Teachers asked to evaluate each items on a 7-
point Likert scale ranging from 1 to 7 (1 stands for strongly disagree and 7 stands
for strongly agree). After that, sum of behavioural beliefs were calculated in line
with the expectancy-value model (Fishbein, 1970). Expectancy-value model
remarks that attitude toward behaviour (A) can be determined by the total set of
salient behavioural beliefs linking the behaviour to various outcomes and other
attributes. Thus, the strength of each belief (b) is weighted by the evaluation (e) of
the outcome or attribute, and the products are aggregated, as shown in the following

equation:
A) biej 1)
Table 3.5

Sample Items for the Behavioural Outcome Scale

If | teach science during my teaching service, ...

Children are prepared for primary schools

Children learn observation
Children can easily understand science concepts

Children show interest to science activities and experiment
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Thus, the range of behavioural belief scale was from 1 to 49 after multiplication of
beliefs and corresponding outcome evaluation. Table 3.5 shows sample items for
the behavioural outcome scale.

Normative Beliefs: To construct normative belief component of the TPB
Questionnaire, interviewees were asked "Are there any individuals or groups who
expect your inclusion of science activity?" or "Are there any individuals or groups
who do not expect your inclusion of science activity?" In accordance with the
responses, normative belief strengths and their motivation to comply dimensions
were formulated. Totally, 5 item measures of normative beliefs (i.e. colleagues,
children, parents, MoNE, and school administration) were prepared to measure
teachers' normative beliefs regarding science teaching (see Table 3.6). Then,
teachers were asked to evaluate whether school principals, colleagues, children,
parents, and MoNE expected them to teach science on a 7-point Likert scale ranging
from 1 to 7 (1 stands for strongly disagree and 7 stands for strongly agree). After
that, the strength of each normative belief (n) is weighted by motivation to comply
(m) with the referent in question, and the products are aggregated, as shown in the

following equation:

SNooy nim 2

Thus, the range of normative beliefs items was from 1 to 49.
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Table 3.6

Normative Referents

Normative referent

Colleagues

Children

Parents

Ministry of National Education (MoNE)

School Administration

Control Beliefs: To construct control belief component of the TPB Questionnaire,
interviewees were asked "What factors or circumstances enable you to introduce
science activities in your classroom?" and " What factors or circumstances make it
difficult or impossible for you to introduce science activities in your classroom?".
In accordance with the responses, control belief strengths and perceived power of
the control factor dimensions were formulated. Totally, eight item measures of
control beliefs were constructed. Like other belief components (i.e. behavioural and
normative beliefs), teachers were asked to evaluate these two dimensions on a 7-
point Likert scale ranging from 1 to 7 (1 stands for strongly disagree and 7 stands
for strongly agree). Then, the strength of each control belief (c) is weighted by the
perceived power (p) of the control factor, and the products are aggregated, as shown
in the following equation:

PBC o Y cipi 3)

Thus, the range of control beliefs items was from 1 to 49. Table 3.7 shows samples

for control factors used in the present study.

66



Table 3.7

Samples for Control Factors

Control factors

Children willingness to learn science

Children interest in science

Sufficient time

Presence of available resources to get information about science

Presence of necessary equipment and materials

In addition to original belief components of the TPB, scientific epistemological
beliefs were used as an indirect measurement of the science teaching intention of

teachers through its effect on science content knowledge.

Scientific Epistemological Beliefs: “Epistemological Beliefs Questionnaire”
(EBQ) firstly developed by Conley et al. (2004) in order to measure students’
epistemological beliefs. The questionnaire originally consists of 26 five-point Likert
type items. It was translated and adapted into Turkish by Ozkan (2008) with a
reliability coefficient of .78. Small changes in the Turkish form were committed to
the scale in order to apply it in the context of this study. Conley et al. (2004) reported
four dimensions for EBQ: source, certainty, development, and justification.
However, the Turkish version of the questionnaire yielded three dimensions by
combining source and certainty dimensions (Ozkan & Tekkaya, 2011; Ozkan,

2008). Table 3.8 shows sample items for each dimension with the number of items.
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Table 3.8

Dimensions of Epistemological Beliefs

. Number
Sample item )
of item
Scientific knowledge is always true
Source- Everybody has to believe what scientists say 11
Certainty If you read something in science book, you can be sure
it is true

In science, there can be more than one way for scientists

to test their ideas.

It is good to try experiments more than once to make 9
sure of your findings.

Ideas about science experiments come from being
curious and thinking about how things work.

Justification

Some ideas in science today are different than what
scientists used to think. 5
The ideas in science books sometimes change.

Ideas in science sometimes change.

Development

3.3.2.2 Construction of the direct measurement items

The direct measurements of the TPB include the constructs of attitude toward
behaviour, subjective norm, perceived behavioural control, intention, and
behaviour. In addition to these, three constructs (i.e. personal norms, self-efficacy
beliefs, and science content knowledge) were added as a direct measurement of the
teachers' science teaching intention. The TPB literature and current science

education literature guided the formulation of direct measurement items.

Attitude toward Science Teaching: Teachers' attitude toward science teaching was

assessed by a set of attitudinal adjectives in a nine 7-point semantic differential
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scales to reveal their disposition regarding science teaching. Teachers evaluated
science teaching by means of the pair of adjectives. While 7 of the adjective pairs
(i.e. easy-difficult, necessary-unnecessary, useful-useless, enjoyable-boring,
important-unimportant, valuable-worthless and good-bad) adapted from the TPB
literature (Ajzen, 2006; Conner, Norman, & Bell, 2002; Mummery & Wankel,
1999), the remained two adjective pairs (i.e. practical-time consuming and worth to
pay effort-waste of effort) were newly developed in the context of this study.

Subjective Norm regarding Science Teaching: Subjective norms of teachers were
measured by 4 items by inquiring whether they were influenced by other people or
institutions that were important in their teaching profession. Teachers were asked to
rate their opinions in a statements like " People who are important to my teaching
career expect me to teach science.” on a 7-point scale ranging from 1 to 7 (1 stands
for strongly disagree and 7 stands for strongly agree). These items were adapted
from the TPB literature (Fishbein & Ajzen, 2010; Ajzen, 2006; Davis et al., 2002)

for the context of this study. Table 3.9 shows the items related to subjective norms.
Table 3.9

Subjective Norm Items

Item

People who are important to my teaching career expect me to teach science.
Institutions that are important to my teaching career expect me to teach science.
People who are important to my teaching career support me to teach science.

Institutions that are important to my teaching career support me to teach science.
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Perceived Behavioural Control: The questionnaire had only one controllability
item to measure teachers' perceived behavioural control over science teaching.
Teachers were directly asked to rate their opinion on the statement of "If | want to
teach science in my classroom, it is under my control.” to reveal the control of
teaching science in their own power. This item was also rated on a 7-point scale
ranging from 1 to 7 (1 stands for strongly disagree and 7 stands for strongly agree).
This item was adapted from the TPB literature (Ajzen, 2006; Davis et al., 2002) by

making necessary revisions for the context of this study.

Behavioural Intention: To reveal teachers' intention to teach science, three items
were used in the TPB Questionnaire. All items adapted from Ajzen's (2006) standard
direct measures by revising for science teaching behaviour. For instance, teachers
were asked to rate the statement of " | plan to teach science in this educational term"
on an agreement scale ranging from 1 to 7 (1 stands for strongly disagree and 7
stands for strongly agree). Table 3.10 indicates the items related to behavioural

intention.
Table 3.10

Items Related to Behavioural Intention

Item

In this educational term, I will try to teach science
In this educational term, | intend to teach science

In this educational term, I plan to teach science
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Behaviour: There was only one item measuring the science teaching behaviour of
early childhood teachers. Teachers were asked how often they teach science in their
classroom with a rating scale (never to always). Thus, science teaching behaviour

of teachers was assessed by one self-reported item adapted from Ajzen (2006).

Personal Norms: In this study, in addition to what the others expected from teachers
to teach science (i.e. subjective norms), teachers’ own normative opinions (i.e.
personal norms) were included. Items of this scale were adapted from the previously
developed personal norm items (Vining & Ebreo, 1992; Harland, Staats, & Wilke,
1999). The scale was composed of a 7-point Likert type of 10 items, and so teachers
were expected to evaluate the items from 1 to 7 (1 stands for strongly disagree and

7 stands for strongly agree). Table 3.11 shows sample items of the personal norms.
Table 3.11

Sample Items of the Personal Norms

Items

I would feel guilty if I do not teach science
| feel happy, if | allocate time to teach science

I am willing to put extra effort to teach science

Self-efficacy Beliefs: The Self-efficacy Beliefs Scale was adapted into the context
of this study from the Science Teachers Efficacy Beliefs Instrument (STEBI), which
was primarily developed by Enochs and Riggs (Enochs & Riggs, 1990; Riggs &
Enochs, 1990). In STEBI, there are originally two dimensions; namely, self-efficacy
beliefs and outcome expectancy beliefs. However, only items of self-efficacy
component were used in this study due to the fact that control beliefs component of
the TPB included the items similar to dimension of outcome expectancy beliefs.

There were 11 items in the form of 5-point Likert type ranging from 1 ‘strongly

71



agree’ to 5 ‘strongly disagree’ in the scale. Table 3.12 shows sample items of this

scale.
Table 3.12

Sample Items of the Self-Efficacy Beliefs

Items

I generally teach science ineffectively
I know the steps necessary to teach science concepts effectively

I continually find better ways to teach science

Science Content Knowledge: Science Content Knowledge Test was constructed to
assess early childhood teachers' basic science knowledge by examining related
literature and early childhood curriculum in Turkey (MoNE, 2013). The test was
developed in three main domains of science (Life and Health Science, Physical
Science, and Earth Science) at three cognitive levels (knowledge, comprehension,
application) regarding Bloom's taxonomy (Bloom, 1956). The test plan of the
Science Concept Knowledge Test was available in Appendix A. The test consists
of 20 multiple choice questions with five alternatives including the alternative of "I
do not know". MoNE (2013) emphasizes the importance of teaching environmental
awareness, science process skills, daily life events, animal kingdom, chemicals and
states of matter, mechanical tools, and etc. as a part of science activities in early
childhood classrooms. In relationship with the suggestions of early childhood
program, the science content knowledge test was prepared for early childhood

teachers. Basic science topics were included in the science content knowledge test.
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3.4  Pilot study

In the pilot study, the questionnaire was administered to 110 early childhood
teachers (9 men, 101 women) who worked in five Central Anatolia cities of Turkey
(Kayseri, Kirikkale, Kirsehir, Yozgat, and Sivas) during 2012-2013 spring
semester. The schools and the cities where the pilot data were collected were
selected by means of convenience sampling due to time, cost, and travel
constraints. However, only the teachers who had a university degree from the

department of early childhood education were included in the study.

The data of the pilot study was checked for reliability and explanatory factor
analyses. Then, the problematic items were detected. If necessary, the items were
revised or deleted and the last forms of the scales were constructed for the main

study. In next sections, the pilot analyses were explained in detail.
3.4.1 Explanatory factor analysis for scales

Explanatory factor analysis (EFA) was performed with pilot data of the study to
assess whether the data of the study conformed to the Theory of Planned Behaviour
and to determine the dimensions of the epistemological beliefs. EFA was conducted
using principle axis factoring with promax rotation method. The reason of promax
rotation usage was that correlations among factors were conceded in this method.
Explanatory factor analyses conducted in this study were divided into three groups:
Firstly, the constructs of intention, attitude toward science teaching, subjective
norms, perceived behavioural control, personal norm, and self-efficacy beliefs were
tested. Secondly, EFA conducted for salient beliefs, that is, behavioural beliefs,
normative beliefs, and control beliefs. Lastly, the EFA for scientific epistemological
beliefs was conducted to test the dimensions of that scale. In EFA analysis, Kaiser-
Meyer-Olkin (KMQO) measure of sampling adequacy value should be greater than
.70 and Barlett's Test of Sphericity score should be significant (p < .05) to ensure
the data is suitable for factor analysis (Tabachnick & Fidell, 2007).
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3.4.1.1 Explanatory factor analysis for behavioural intention and direct

measurements of the TPB

The research model included six direct measurements (i.e. attitude toward science
teaching, subjective norms, perceived behavioural control, personal norm, self -
efficacy beliefs, science content knowledge). Since behaviour and perceived
behavioural control had one items and science concept knowledge was tested by
TAP, these variables were not included in factor analysis. A relatively clear pattern
was reached for these five variables. The factor analysis yielded significant Barlett's
test of sphericity (p <.05) and acceptable Kaiser-Meyer-Olkin (KMQO) measure of
sampling adequacy (.786) (Tabachnick & Fidell, 2007) as reported in Table 3.13.
Factor loadings of these variables were given in Appendix B.

Table 3.13

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling

.786
Adequacy
Bartlett's Test of Approx. Chi-Square
o 2779.563
Sphericity
Df 528
Sig. .000

3.4.1.2 Explanatory factor analysis for indirect measurements

Explanatory factor analysis was performed for indirect measurements; that is,
behavioural beliefs, normative beliefs, and control beliefs with the data of pilot study
in order to identify factor structures. EFA results directed the final version of the
scale. Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy was .893 and
Bartlett's Test of Sphericity value found to be significant (p =.000). This implied
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that the data was reasonable for factor analysis. Although two items (CB8 and NB2)
loaded in two different factors, they were retained in the test for further analysis with
main data. The reason of keeping these items in the questionnaire was that they were
explicitly remarked by early childhood teachers during interview. Factor loadings

for indirect measurements were given in Appendix C.
3.4.1.3 Explanatory factor analysis for epistemological beliefs

According to Conley (2004), epistemological beliefs were divided into four
dimensions: source, certainty, development, and justification. However, in the
present study, like in other studies in Turkish context (see Ozkan, 2008; Ozkan &
Tekkaya, 2011) the factor solutions yielded three factor structures by combining
dimensions of source and certainty. The explanatory factor analysis produced KMO
measure of sampling value of .778 and significant Bartlett's Test of Sphericity value
(p =.000). In addition, factor loadings ranged from .367 to .907 (See Table 3.14).
Items which had item loading below .6 were obligated to retain in the scale in order
not to decrease dimension reliability. For instance, EB4 was retained in the scale
since the number of item influence scale reliability and it was belongs to
development dimension as a one of the four items. However, items which did not fit
into factor structures were eliminated from the study. These were EB11, EB12,
EB13, and, EB21.

3.4.2 Reliability analysis for scales

Reliability analysis was conducted for each scale by using Cronbach's alpha. As a
criterion, the value of at least .70 is commonly acceptable Cronbach's alpha level
(Churchill & Brown, 2006; Nunnally 1978). As seen in Table 3.15, the Cronbach’s
alpha values for scales were satisfactory by taking a value of greater than the
recommended value of .70 after deleting problematic items (BB Thus, internal
validity of the scales was ensured. It should be remarked that reliability analysis

did not conducted for one-item measures (i.e. perceived behavioural control and
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behaviour). In addition, the reliability analysis for the science concept test was
determined by the Test Analysis Program (TAP; Brooks & Johanson, 2003).

Table 3.14 Dimensions of Epistemological Beliefs Scale

Items Dimensions

Justification ~ Source / Certainty Development

EB3 907

EB5 .850

EB24  .802

EB26 .776

EB22 631

EB14 576

EB7 541

EB9 519

EB18  .453

EB6 851

EB1 .768

EB15 .700

EB16 675

EB2 576

EB19 521

EB10 487

EB23 468

EB20 426

EBS8 743

EB17 676

EB25 622

EB4 367
Note. EB Epistemological beliefs
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Table 3.15

Reliability of the Scales

Number of item Cronbach a

Attitude 9 924
Subjective norm 4 911
Behavioural beliefs 16 971
Subjective beliefs 5 .850
Control beliefs 8 .880
Intention 3 933
Personal norm 10 .886
Self-efficacy beliefs 11 832
Epistemological beliefs

Source-certainty 9 .848

Development 9 897

Justification 4 733

3.4.2.1 Item and test analysis for science concept knowledge test

Item analyses were conducted to determine item discrimination and item difficulty
of each items and to find out the contributions of items to the reliability of instrument
(Crocker & Algina, 1986). The Test Analysis Program (TAP) Version 4.2.5 (Brooks
& Johanson, 2002) was performed for test analysis. According to scale statistics,
there were 110 examinees in the data file. The mean was found to be 10.973 out of
20 and standard deviation was found to be 3.535. Skewness and Kurtosis values
were between +1 and -1 indicating normal distribution. In educational research,
internal consistency reliability (KR20) values of above .70 are accepted as
satisfactory and the KR20 of the test was found to be .736; however, six of the items

were signed as problematic. These items were examined in detail. According to TAP
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results, item 1 (D = 0.12), item 6 (D =-0.08), item 16 (D =0.14) and item 19 (D =
0.20) had discrimination indexes less than (or equal to) 0.20. For the item
discrimination parameter, Ebel and Frisbie (1986) suggested that items with item
discrimination index lower than .20 were poor items and they should be eliminated

from the test. Thus, these four items were removed from the test.

The other index for item analysis was item difficulty. It is the percentage of
examinees answering an item correctly. It takes a value ranging from .00 (any of
person answered the item correctly) to 1.00 (all examinees answered the item
correctly) (Thorndike, Cunningham, Thorndike, & Hagen, 1991). According to the
results of item difficulty, item 9 (p = .18) and item 17 (p = .25) were found to be
very difficult items that may threaten the validity of the test. Therefore, these two
items were also eliminated from the test. Rest of the 14 items was discriminating
well and so, they were retained in the final form of the test. Table 3.16 shows the
item statistics of the science concept test.

Table 3.16

Statistics of Item Analysis for Science Concept Test

Number of Examinees 110 Total Possible Score 20

Minimum Score .0 Maximum Score 17.0
Median Score 11.0 Mean Score 10.9
Standard 35 Variance 12.5
Skewness -0.7 Kurtosis N

Mean Item Discrimination .386 Mean Item Difficulty .549
KR20 (Alpha) 736 KR21 636
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After the pilot analysis, the change in number of items can be seen Table 3.17.

Table 3.17

Number of Items in Pilot and Main Study

Pilot study  Main study

Attitude 9 9
Subjective norm 4 4
Perceived behavioural control 1 1
Behavioural beliefs 16 16
Subjective beliefs 5 5
Control beliefs 8 8
Intention 3 3
Behaviour 1 1
Personal norm 10 10
Self-efficacy beliefs 11 11
Epistemological beliefs 26 22
Science content knowledge 20 14

3.5  Data collection procedure

After necessary revisions were applied to the research instruments, the permissions
from METU Human Subjects Ethics Committee (see Appendix D) and Ministry of
National Education (see Appendix E) were obtained to collect data countrywide
during the spring semester of 2013-2014 and fall semester of 2014-2015 Academic
Years. In two education semester, totally 914 data were collected. The completion

of the instruments took about 30 - 40 minutes.
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3.6  Data analysis procedure for the main study

Prior to model assessment, data was examined for data screening and preliminary
analysis including missing data treatment, outliers, normality, and common method
bias by using IBM SPSS 18.0 statistical software. In addition, descriptive statistics
including mean, standard deviation, frequencies, percentages and minimum and
maximum values were calculated by means of IBM SPSS 18.0 statistical software.
Then, the hypotheses were tested in a complex correlational technique, Structural
Equation Modelling (SEM). Partial least squared structural equation modelling
(PLS-SEM) was used in this study. A detailed explanation of SEM and PLS-SEM

was given in following sub-section.

3.6.1 Structural Equation Modelling (SEM)

SEM is a composition of patterns of relationships among variables and provides
opportunity to formulate a theory about the relationships among variables.
Tabachnick and Fidell (2007) reported that researchers referred to SEM as “causal
modelling, causal analysis, simultaneous equation modelling, analysis of covariance
structures, path analysis, or confirmatory factor analysis”. Some preliminary
terminologies used in structural equation modelling were given in Table 3.18. SEM
has found to be useful for the developing and testing theories by the researchers
studying in diverse areas such as psychology, or marketing (Steenkamp &
Baumgartner, 2000; Ringle et al., 2012) by using the second generation multivariate
analysis technique. There are five main steps in SEM analysis. The first one is model
specification. In accordance with the existing literature the model is proposed for
estimation (Hoyle, 1995). The models are represented by diagrams to make it
clearer. The second step is identification. In identification process, researchers look
for a unique value for each and every free parameter from the observed data. The
model can be just identified, over indentified or under identified as to the value of

free parameters (Kelloway, 1998).
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The third step is estimation. Hoyle (1995) reported that there were various methods
for estimation like single-stage least square, maximum likelihood or generalized
least square. The forth step is testing fit. It is the issue of goodness of fit test. The
last step is model modification. According to the test results, the model can be
modified by adding new paths in the model or eliminating non-significant paths
from the model (Kelloway, 1998).

Structural Equation Modelling has two different statistical methods. One is
covariance based SEM (CB-SEM; Diamantopoulos and Siguaw, 2000; Rigdon,
1998) and the other one is partial least square based SEM (PLS-SEM; Wold, 1982;
Hair, Sarstedt, Pieper, & Ringle, 2012; Hair, Hult, Ringle, & Sarstedt, 2013;
Lohmoller, 1989; Rigdon, 2012). These two approaches are very dissimilar in their
basic philosophy and estimation process (Henseler, Christian, Ringle, & Rudolf,
Sinkovics, 2009; Hair, Ringle, & Sarstedt, 2011). While PLS-SEM attempts to
predict the model by means of maximizing the explained variance and significant t-
values, CB-SEM tries to minimize the difference between the proposed model
covariance matrix and the sample covariance matrix to confirm the proposed model
(Gefen, Straub, & Boudreau, 2000). In addition, these two approaches differ in their
assumptions and fit statistics. In the forthcoming section, PLS-SEM and the reason

of preference of it explained in detail.
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Table 3.18

Definition of SEM Terms

Term

Definition of the term

Measurement model

Structural model

Direct effect

Indirect effect

Exogenous variable

Endogenous variable

Latent variable

Manifest variable

It is the model which maps the links between the latent

variables and their observed scores.

It represents the causal links between the theoretical or
latent variables.

A directional relationship between an independent and a
dependent variable. Represented by an arrow (—).
The effect of an independent variable on a dependent

variable through one or more other variables.

A variable that is not influenced by any other variables in
a model and can be called as independent latent variable.
A variable that is influenced by other variables in a model
can be called as dependent latent variable.

A variable that is not directly measured or observed. It is
represented in the model by circles: (D

It is directly measured or observed variables in the model.
Represented in the model by a rectangle: [ ]

3.6.1.1 Partial least square-structural equation modelling (PLS-SEM)

Although PLS-SEM has been proposed by Wold (1982), it does not become popular

as covariance based structural equation modelling (CB-SEM). Nowadays, PLS-

SEM is widely seen in social science research areas (Hair et al., 2012a; Hair,
Sarstedt, Ringle, & Mena, 2012b; Lee, Petter, Fayard, & Robinson, 2011; Ringle,
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Sarstedt, & Straub, 2012; Sosik, Kahai, & Piovoso, 2009) when the research design
does not meet basic assumptions of CB-SEM. Researchers stated that PLS-SEM can
be preferred if the research objectives mainly focused on the predicting variance of
dependent variables rather than item covariance since PLS-SEM is based upon to
strengthen the explained variance of the endogenous constructs. In addition to these,
PLS-SEM is evaluated as more user friendly when nonparametric analyses are
needed (Hair, 2010; Hair et al., 2012a; Henseler et al., 2009; Chin, 1998).
Jakobowicz (2006) stated that PLS-SEM can be applied to complex problems or
small sample since its characteristics of malleable assumptions make it be
advantageous over CB-SEM. Furthermore, PLS-SEM is more applicable to single
item measures than the CB-SEM. Single item measure is easy to practice, and cost-
effective; whereas, researchers usually avoid using single item (Hair et. al, 2013;
Fuchs & Diamantopoulos, 2009). In CB-SEM, single item creates identification
problem because of small degree of freedom and concern about validity issue.
However, in PLS-SEM it is effortless to handle single item for prediction
(Afthanorhan, 2014).

In this study, at the beginning of the study, covariance structure analysis was thought
to be used for modelling; however, initial analyses of data indicated that
assumptions of CB-SEM were not met. First of all, the distribution of data was non-
normal, and negatively skewed. Second, some constructs (science teaching
behaviour and controllability) had single item measure and the model was fairly
complex with many latent and observed variables. Accordingly, during covariance
based analysis many identification problems would be occurred. According to
Jakobowicz (2006), PLS-SEM could be a satisfying alternative for parameter
estimation of structural equation modelling for such situations. To sum up, in this
study, measurement and structural model assessments were conducted by using
SmartPLS 3 software (Ringle, Wende, & Will, 2005).
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3.7 Model assessment

PLS -SEM was used in this study in order to describe measurement and structural
model of the present study. As defined previously, the measurement model of the
study indicated the associations among latent and manifest variables, while the
structural model of the study indicated the associations between latent variables or
theoretical constructs under issue (Chatelin, Vinzi & Tenenhaus, 2002). It should
be remarked that PLS-SEM does not yield any goodness of fit criterion (Henseler et
al., 2009). Thus, a group of criteria has been asserted to evaluate PLS path models

(Chin, 1998). The criteria of analysis PLS models include two-stages.

3.7.1 Assessment of measurement model of the study

The measurement model assessed in terms of reliability and validity in the first
stage. The composite reliability is used instead of internal consistency reliability and
interpreted like Cronbach alpha (Werts, Linn, & Joreskog, 1974). Nunnally and
Berstein (1994) reported that values around 0.8 or 0.9 required for composite
reliability. After testing composite reliability, indicator reliability would be tested
which implied that the absolute correlations between a latent variable and each of
its observed variables. Absolute standardized outer loadings should be greater than
0.7. After that construct validity analyses were conducted. Convergent validity was
measured by using average variance extracted (AVE) score which should be equal
or greater than the 0.5 to imply the set of data represents one and the same construct
(Fornell & Larcker, 1981). Discriminant validity was used as a second validity
analysis. Discriminant validity is the issue of those measures of two different
theoretical constructs should exhibit sufficient difference. Fornell-Larcker criterion
and cross-loadings would be used in this PLS-SEM analysis to examine discriminant
validity. While Fornell-Larcker criterion ensures validity of constructs by using
AVE scores (each latent variable's AVE score should be greater than the squared
correlations with all other latent variables), cross-loadings checks it at the indicator
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level (each indicator variable should be correlated higher with its latent variable

assumed).

3.7.2 Assessment of structural model of the study

At the second stage of PLS model testing, structural model was assessed in terms of
explained variance of endogenous latent variables, estimation of path coefficients,
effect size and, predictive relevance. Chin (1998) defines the explained variance of
endogenous latent variables (R?) as to be substantial, moderate, and weak for the
values of 0.67, 0.33, and 0.19; respectively. After assessing the path coefficients
regarding magnitude and sign, their significance would be tested by means of
bootstrapping technique. Bootstrapping technique provides researcher to create
subsamples with randomly drawn observations from the original data set (Chin,
1998; Henseler et al., 2009, Efron, 1981; Efron & Tibshirani, 1993). After that,
effect size (f?) which explains the impact of a predictor construct on an endogenous
construct would be calculated. Effect size values of 0.02, 0.15, and 0.35 were
evaluated as small, medium, and large, respectively (Cohen, 1988). In the present
study, lastly predictive relevance (Q? and g?) was assessed by using blindfolding
technique. Geisser (1975) and Stone (1974) was promoted Q? test for the predictive
relevance of the endogenous constructs to describe how well the model and its

parameter estimates regenerate manifest variables.

3.8 Ethical issues

The present study addressed ethical considerations in each part of the study in order
to keep participants from any deception. Participants were informed about their
privacy with an informed consent (Neuman, 1997). Thus, all necessary permissions
from Ethical Committee of Middle East Technical University and from Ministry of
National Education were obtained to ensure meet the requirements of ethical issues
(see Appendix D and E). In addition, only voluntary teachers participated in the

study by signing Voluntary Participation Form (see Appendix F). Participant
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teachers were not subject to any kind of harm (physical or psychological) and the
study did not include any form of deception. Thus, the purpose of the research,
keeping data, and guarantee of confidentiality were all explained clearly in the

informed consent form.

3.9  Assumptions and limitations of the study

The assumptions and limitations of this study considered by the researcher

were given below:

3.9.1 Assumptions
The study has the following assumptions:

1. The participants of the study accurately reported their beliefs, attitudes

and knowledge of science and respond to instrument items seriously.

2. The instruments of the study were administered under the standard

conditions.

3. There was no interaction among participant teachers during filling the

instruments.

3.9.2 Limitations

The present study has several limitations which can be achieved in further research
studies. These limitations are as follow:

1. Since this study is based on the self-report data, the study findings may be
affected at some level due to response bias. Particularly, in the context of this study
it was practically difficult to measure teachers' actual behaviour. Therefore, the
future research may overcome this problem by finding more reliable measurement

approaches such as observing teachers in different time intervals.
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2. The Early Childhood Teachers' Science Teaching Intention and Behaviour
Questionnaire may have weaknesses with respect to number of items in scales.
Perceived behavioural control and behaviour scales had only one item. The potential
risk of these scales was that items could not be comprehensive and reliable. Future
research may be increased the number of the items in scales and conduct reliability

analyses for them.

3. The data of the present study were collected at a single point in time (cross-
sectional) by using a single method (survey). For that reason, there is a possibility
of common method bias which is recognized as a leading source of measurement
error disrupting the validity of the model due to social desirability, leniency biases
or common scale formats (Podsakoff & Organ, 1986). By using Harman’s one-
factor test (Podsakoff, Todor, Grover, & Huber, 1984; Podsakoff et al., 2003), it was
concluded that common method bias was not a threat for this study. However, there
can be still spurious effect in the data. Future research may use additional alternative

approaches to reduce the spurious effect in the data.

4. The participants of this study were only included voluntary early
childhood teachers working in public schools in Turkey, and so the sample of the
study was homogenous with respect to graduation level. In addition, early childhood
teachers in Turkey are composed of mostly females. This situation limits the
generalizability of the research findings or the external validity of the study. To
increase the external validity, future research should be conducted indifferent type

of schools and in different contexts, and cultures.

5. The results of study were limited to the questionnaire developed by the
researcher in line with the Theory of Planned Behaviour. Although some potential
variables such as personal norms or self-efficacy beliefs were included in the
research model, future research may expand the model by adding some demographic

variables such as year of experience or gender to see their moderating effects.
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CHAPTER IV

RESULTS

This chapter presents the results of statistical analysis used to explain the factors
influencing science teaching practices of early childhood teachers. Data screening,
preliminary analyses, descriptive statistics, model validation, hypothesis testing, and

model modification were given in detail throughout this chapter.
4.1  Data screening and preliminary analysis

As an initial step of data analysis, the data assessed about psychometric assumptions
which included missing data treatment, normality of data distribution, and common
method bias by using IBM SPSS 23.0 statistical software.

4.1.1 Missing data treatment

As explained in Chapter Ill, twenty-one responses were eliminated from the data
since either they all answered the questionnaire by the same number, or too many
items were missing in the data set. The remained 893 responses also had 1910
missing data points in 91855 total data points. However, in the PLS-SEM analysis,
there were only 1136 missing data points since the remained 774 data points were
in demographic measures such as gender, experience, or etc. The total missing data
points were 1.4 % which was not significant. In addition, each variable was analysed
in itself for the missing value. The result showed that all variable had less than three
percent of missing value. According to Tabachnick and Fidell (2001) any variable

having less than five percent of missing values can be ignored.

There are different types of approaches for missing data treatment used by the
researchers. The point of handling missing data of this study was based on structural
equation modelling (Bentler, 1992; Bollen, 1989; Joreskog & Sorbom, 1993).

SmartPLS 3.0 provides three options (mean replacement, casewise deletion, and
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pairwise deletion) for missing data treatment. Bollen (1989) pointed to enticing
features of listwise approach with eliminating all cases that have missing points;
however, listwise deletion of missing data results in losing lots of set of data.
Another option of mean replacement may result in change in the nature of data. In
present study, pairwise deletion was chosen for handling missing data by means of
SmartPLS software utility since pairwise deletion retains as much data as possible
by only deleting cases that include missing values in each pair of variables.
Accordingly, the sample size for each analysis can be different in parameter

estimation.
4.1.2 Outliers

Following missing data treatment, outliers were checked. Standardized score value
(z scores) of +/-3 were used as a cut-off criteria while detecting outliers for a sample
size of 80 and above (Hair, Anderson, Tatham & Black 1998). Based on this
criterion, data of 14 participants showed outliers in a range of -5.7 to -3.1. Outliers
were the worth noting on attitude (ATT), behavioural beliefs (BB) and intention
(INT) variables. Since there were no evidence these observations had measurement
errors, all of them retained in the sample.

4.1.3 Tests for multivariate normality

In general, participants used the entire choices on scales as understood from
minimum and maximum values. However, tests of normality (Kolmogorov-
Smirnov and Shapiro-Wilk tests) indicated that almost all items deviated from
normality and the data was negatively skewed (p =.000, « =.05). The descriptive
statistics including the minimum and maximum values, mean, standard deviation,
skewness and kurtosis could be seen in Appendix G. Since the skewness values
endure outside +/- 1 times its standard error and kurtosis values were +/-2 times its
standard error, evaluating the data as normally distributed would create a problem
(Klein, 2005). Additionally, when the data does not provide univarite normality, it
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cannot be have multivariate normality (DeCarlo, 1997). Concerning the normality
issue, the PLS structural equation modelling would be a preferable alternative
technique for model development (Henseler et al., 2009).

4.1.4 Common method bias

Common method bias has been recognized as a leading source of measurement error
which disrupts the validity of the model especially in self-report studies may be due
to social desirability, leniency biases or common scale formats (Podsakoff & Organ,
1986). Harman’s one-factor test was performed in order to see whether the majority
of the variance was explained by a single factor (Podsakoff, Todor, Grover, & Huber
1984; Podsakoff et al., 2003). Exploratory factor analysis (EFA) was conducted
using principle axis factoring with fixing the number of factors extracting to one
rather than extracting via eigenvalues. As a result, single factor explained only 22.
42% of the variance figured in Table 4.1. Thus, common method bias was not a

threat for this study.
Table 4.1

EFA for Common Method Bias

Initial Eigenvalues Extraction Sums of Squared Loadings
Factor  Total % O.f Cumulative Total % o.f Cumulative
Variance % Variance %
1 21.001 23.078 23.078 20.405 22.423 22.423
2 7.296 8.018 31.096
3 5616 6.172 37.267
4 4743 5212 42.480
5 4322 4.749 47.229
6 3.520 3.868 51.096
7 2.863 3.146 54.242
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4.2 Descriptive statistics

In this part, descriptive statistics including mean, standard deviation, minimum and
maximum values, and frequency distribution of each variable were reported prior to
determination of inferential statistics. The first research question of the present study
which was "What are early childhood teachers' attitude toward science teaching,
subjective science teaching norms, perceived behavioural control, personal science
teaching norms, self-efficacy beliefs regarding science teaching, science concept
knowledge, science teaching intentions, science teaching behaviours?" answered in

this part.

Table 4.2 shows the descriptive analyses of each construct used in the research
model. As to remember, in this study, original TPB components (i.e. attitude,
subjective norm, perceived behavioural control, behavioural, normative and control
beliefs, behavioural intention, and behaviour) and personal norm construct were in
7-point Likert type scale; however, epistemological beliefs and self-efficacy belief
constructs were in 5-point Likert type scale in order to keep their original forms. On
the other hand, Science Content Knowledge Test was in a form of multiple choices
with 5 alternatives.

As seen in Table 4.2, the mean score of variables having 7-point scales were ranged
from 5.45 to 6.48 and the mean score of variables having 5-point scales were ranged
from 2.97 to 4.19. Particularly, participant teachers had the highest score on power
of control factor (M = 6.48, SD =.90), followed by outcome expectancy (M = 6.41,
SD =.91), and behavioural belief strength (M = 6.37, SD = 1.02). The lowest score
was on the source and certainty dimension of epistemological beliefs (M = 2.97, SD
= 1.24). From these results, it can be concluded that teachers' give the highest
importance to power of control factors, outcome expectancy, and behavioural belief
strengths. On the other hand, participant teachers were care about subjective norms

as much as their personal norms. Regarding participant teachers' epistemological
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beliefs, they had more sophisticated beliefs in justification and development

dimensions in contrast to source and certainty dimension.

Table 4.2

Mean, Standard Deviation, Minimum and Maximum Values of the Constructs

St.D Actual  Possible
Construct M
Range Range
Attitude 6.03 1.15 1-7 1-7
iocti 5.45 1.47 1-7 1-7

Subjective norms
Perceived behavioural control 6.20 131 1-7 1-7

6.06 0.95 1-7 1-7
Personal norms
Intention to teach science 6.18 1.09 1-7 1-7
Science teaching behaviour 4.91 1.13 1-7 1-7
Behavioural belief strength 6.37 1.02 1-7 1-7

6.41 0.91 1-7 1-7
Outcome expectancy
Normative belief strength 5.58 1.57 1-7 1-7
Motivation to comply 5.65 1.64 1-7 1-7
Control belief strength 5.88 1.24 1-7 1-7
Power of control factor 6.48 0.90 1-7 1-7
Self-efficacy beliefs 3.40 0.68 1-5 1-5
Epistemological beliefs 3.68 1.05 1-5 1-5
Source-certainty of knowledge 2.97 124 1-5 1-5
Development of knowledge 4.12 95 1-5 1-5
Justification of knowledge 4.19 .90 1-5 1-5

7.82 2.41 1-12 0-14

Science content knowledge

Note: M mean, St. D standard deviation

In the following sections, descriptive statistics of each construct were explained in

detail. It should be remarked that to interpret data, the participant responses on the

92



scores of 5, 6, and 7 were totalized which correspond to somewhat agree, agree, and

strongly agree, respectively.
4.2.1 Attitude toward science teaching

In the present study, teachers’ attitude toward science teaching was assessed by a
set of attitudinal adjectives to reveal their disposition regarding science teaching.
Early childhood teachers' attitudes toward science teaching scores were ranged from
4.93 to 6.34 on a 7-point semantic differential scale. The overall mean score of
attitude toward science teaching (M = 6.03, SD = 1.15) indicated that teachers’
attitude toward science teaching was very favourable (M = 6.03, SD = 1.15). In
other words, early childhood teachers, who participated in this study
overwhelmingly, reported that science teaching was necessary (89.6 %), useful (89.3
%), important (84.2 %), valuable (82.0 %), practical (85.1 %), good (85.0 %),
enjoyable (86.4 %) and worth to pay effort (82.4 %).
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Table 4.3

Means, Standard Deviations, and Frequency Distributions of Attitude Items

Items Percentages (%)

For me, science teaching is

7 6 5 4 3 2 1 M St.D

Necessary 670 138 88 56 31 02 13 Unnecessary 6.3 1.2
Good 55.1 190 109 75 31 07 11 Bad 6.1 1.3
Useful 66.1 152 80 47 22 07 11 Useless 6.3 1.2
Enjoyable 570 190 104 55 37 09 11 Boring 6.0 1.3
Easy 236 16.8 184 19.0 113 47 3.8 Hard 4.9 1.7
Important 59.7 153 92 85 34 04 11 Unimportant 6.2 1.3
Valuable 56.4 169 87 86 52 09 09 Worthless 6.1 14
Practical 59.1 157 103 73 29 09 13 Time consuming 6.2 13
Worth to pay 567 172 85 91 36 04 18  Wasteofeffort 6.1 14

effort

Note. M mean, St. D standard deviation



4.2.2 Subjective norms regarding science teaching

Subjective norms of teachers were directly measured by 4 items on a 7-point Likert
type scale by inquiring whether they were influenced by other people and
institutions that were important in their profession. The overall mean score of
subjective norm (M =5.45, SD = 1.47) indicated that participant teachers feel social
pressure to teach science explicitly. For instance, most of the participants thought
that people who are important for their profession expect them to teach science (75.9
%) and people who are important for their profession support them to teach science
(79.1 %). Additionally, almost all items showed the same mean score as seen in
Table 4.4.

Table 4.4

Frequency Distributions of Subjective Norm Items and Corresponding Item Means

and Standard Deviations

Percentages (%)

1 2 3 4 5 6 7 M StD

People who are important to

my teaching career expectme 55 22 35 115 196 249 314 54 16
to teach science.

Institutions that are important

to my teaching career expect 56 16 3.0 95 233 233 325 55 16
me to teach science.

People who are important to

my teaching career supportme 52 16 3.6 123 186 251 325 55 16
to teach science.

Institutions that are important

to my teaching career support 4.3 2.0 4.0 129 183 253 323 55 1.6

me to teach science.

Note: M mean, St.D standard deviation
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4.2.3 Perceived behavioural control over science teaching

The questionnaire had only one perceived behavioural control item to measure
teachers' controllability over science teaching. Teachers were directly asked by this
item whether the control of teaching science in their own power. As shown in Table
4.5, teachers mostly felt that they were in control of teaching science during their
teaching service (M = 6.20, SD = 1.31).

Table 4.5

Mean, Standard Deviation, and Frequency Distribution of Perceived Behavioural

Control

Percentages (%)

SD SA
Item

1 2 3 4 5 6 7 M St.D

If | want to teach
science in my

o 22 12 13 44 106 202 59.2 620 134
classroom, it is under

my control

Note: SA strongly agree, SD strongly disagree, M mean, St.D standard deviation

4.2.4 Behavioural beliefs regarding teaching science

In line with the TPB, behavioural beliefs were used to be as a direct measurement
of attitude toward science teaching. There were 16 items measuring early childhood
teachers' behavioural beliefs regarding teaching science. Behavioural beliefs were
composed of behavioural belief strength and outcome evaluation of corresponding
belief. Table 4.6 and Table 4.7 gives the mean, standard deviation and the frequency

distribution of behavioural belief strength and outcome evaluation; respectively.
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The overall mean score of behavioural belief strength was 6.37 with a standard
deviation of 1.02 on a 7-point Likert scale. This indicates that participant early
childhood teachers had favourable beliefs about outcomes of teaching science. As
shown in Table 4.6, the highest mean scores of outcome evaluation were on the
items " Children understand natural events around them" (M = 6.72, SD = .76) and
" Children learn making observation" (M = 6.70, SD = .70). On the other hand, the
lowest mean score was on the item of "Children understand the characteristics of
scientific knowledge" (M =5.92, SD = 1.29).
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Table 4.6

Mean, Standard Deviation and Frequency Distribution of Behavioural Belief Strength

Percentages (%)

If | teach science during my teaching service, SD SA
1 2 3 4 5 6 7 M  StD

Children better understand natural events around them. 06 00 10 06 34 119 827 6.7 0.7
Children acquire the critical thinking skills. 28 13 03 27 46 182 702 64 1.3
Children become more interested in the events taking place in their

_ 06 00 01 25 41 196 732 6.6 0.8
environment.
Children learn making observation. 06 00 01 07 29 185 771 6.7 0.7
Children make predictions about the events taking place in their environment. 06 00 0.1 33 57 212 69.2 65 0.8
Children can compare the objects and events around them. 06 01 03 25 85 263 617 64 0.9
Children can classify the objects and events around them. 06 01 28 25 7.4 236 629 64 1.0
Children easily solve the problems they encounter in daily life. 09 01 06 47 109 222 60.6 6.3 1.0
Children better understand the science concepts. 06 03 29 17 6.6 186 694 65 1.0
Children become interested in science activities and experiments. 04 01 07 28 81 188 69.0 6,5 0.9

Note: SD strongly disagree, SA strongly agree, M mean, St.D standard deviation
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Table 4.6

(Continued)

Percentages (%)

If | teach science during my teaching service, SD SA

1 2 3 4 5 6 7 M  StD
Children understand the characteristics of scientific knowledge. 06 11 39 88 180 208 469 59 1.3
Children are prepared for the primary school. 09 01 07 88 82 255 557 6.2 1.1
Children understand the Science — Technology — Society - Environment
_ ) 06 08 13 6.0 130 230 553 6.2 1.1
interaction.
Children grow up as scientifically literate individuals. 0.7 18 28 28 183 257 478 6.0 1.2

Note: SD strongly disagree, SA strongly agree, M mean, St.D standard deviation



With respect to outcome expectation items, participant teachers' mean scores were
ranged from 6.18 to 6.57 and the overall mean score was 6.41 with a standard
deviation of 0.91. This shows that teachers also had a favourable outcome
expectations regarding science teaching; that is, teachers gave importance to all
items in the scale. To illustrate, as shown in Table 4.6, a great majority of
participants believed that that children better understand natural events around them
(99.0 %), that children develop their critical thinking skills (95.5 %) and that
children learn making observation (97.9 %) were important for them.
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Table 4.7

Mean, Standard Deviation and Frequency Distribution of Outcome Expectation

Percentages (%)

How important to you are the following situations? NI VI
1 2 3 4 5 6 7
That children better understand natural events around them. 06 00 03 01 56 283 651
That children develop their critical thinking skills. 06 03 03 35 45 232 6738

That children become more interested in the events taking place in their
06 00 03 03 57 265 66.7

0T

= environment.
That children learn making observation. 06 00 03 13 38 236 705
That children make predictions about the events taking place in their

_ 06 00 07 07 88 324 56.8
environment.

That children can compare the objects and events around them. 06 00 03 14 50 29.1 637
That children can classify the objects and events around them. 06 00 04 13 95 27.1 612
That children easily solve the problems they encounter in daily life. 06 00 03 27 50 237 67.7

Note: NI Not important at all, VI very important, M mean, St.D standard deviation
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Table 4.7

(Continued)

Percentages (%)

How important to you are the following situations? NI VI
1 2 3 4 5 6 7 M St.D

That children can develop a scientific perspective. 07 03 06 38 63 265 619 64 09
That children understand the difference of science form areas like

_ o _ 1.0 01 21 54 141 220 552 62 1.1
literacy, painting and music.

That children understand the characteristics of scientific knowledge. 07 03 11 39 175 254 511 6.2 1.0
Preparation of the children for the primary school. 07 04 06 11 68 276 628 65 09
That children understand the Science — Technology — Society -

) ) _ 08 01 06 46 123 264 552 63 1.0

Environment interaction.

That children grow up as scientifically literate individuals. 08 11 04 29 89 279 579 63 1.0

Note: NI Not important at all, VI very important, M mean, St.D standard deviation



4.2.5 Normative beliefs regarding science teaching

Normative belief also has two dimensions: The strength of each normative belief
and motivation to comply. In line with the TPB, normative beliefs were used to be
as a direct predictor of subjective norms regarding science teaching. There were 5
items measuring early childhood teachers' normative beliefs regarding teaching
science. Normative beliefs were composed of two scales: normative belief strength
and motivation to comply. Table 4.8 and Table 4.9 gives the mean, standard
deviation and the frequency distribution of normative belief strength and motivation

to comply; respectively.

Table 4.8

Mean, Standard Deviation and Frequency Distribution of Normative Belief Strength

Percentages (%)

SD SA
Items 1 2 3 4 5 6 7 M St.D
Colleagues 47 26 45 144 170 285 278 534 1618
Children 31 13 43 138 165 226 382 561 1520
Parents 41 32 46 115 158 287 321 546 1.612
MoNE 32 29 25 99 83 225 506 587 1573

School Administration 3.1 2.8 46 106 139 26.6 38.2 563 1563

Note: SD strongly disagree, SA strongly agree, M mean, St.D standard deviation

The overall mean score of early childhood teachers' normative belief strength was
5.58 with a standard deviation of 1.57 on a 7-point Likert scale. It could be
concluded that participant teachers had moderately strong beliefs about normative
referents. As evident to Table 4.8, most of the participants agreed that colleagues
(73.3 %), children (77.3 %), parents (76.6%), MoNE (81.4 %), and school

administration (78.7 %) expected them to teach science.
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Regarding motivation to comply, the overall mean score of early childhood teachers
was 5.65 with a standard deviation of 1.64 on a 7-point Likert scale. That is, similar
to normative belief strength, participant teachers had moderately strong beliefs
about expectation of normative referents. As seen in Table 4.9, most of the
participants thought that the expectation of colleagues (73.2 %), children (97.5 %),
parents (85.1 %), MoNE (81.7 %), and school administration (79.9 %) were
important for them. It should be remarked that teachers gave the highest priority for
the children expectations (97.5%).

Table 4.9

Mean, Standard Deviation and Frequency Distribution of Motivation to Comply

expectation of people

. NI VI
or institutions related

to your teaching 1 s 3 24 5 6 7 M stD

science for you?

Colleagues 103 20 68 7.7 138 278 316 52 19
Children 04 07 07 07 59 129 787 6.6 0.9
Parents 31 25 31 62 121 256 474 59 15
MoNE 26 06 47 104 130 233 454 58 15
School

o _ 25 13 6.3 100 128 280 391 57 15
Administration

Note: NI Not important at all, VI very important, M mean, St.D standard deviation
4.2.6 Control beliefs about science teaching

Control beliefs were used as a predictor of perceived behavioural control. There
were eight items measuring control beliefs on a 7-point Likert scale. Like other
belief components, control beliefs also had two components: control belief strength

and power of the control factor. Table 4.10 and Table 4.11 gives the mean, standard
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deviation and the frequency distribution of control belief strength and power of the

control factor; respectively.

The degree of early childhood teachers’ control belief strength regarding teaching
science was found moderately high (M = 5.88, SD = 1.24). This means that the
factors would be present during science teaching in their classrooms. As seen in
Table 4.10, children eagerness (96.7 %), children interest (97.3 %), having enough
time (84.8 %), the courses taken during undergraduate years (84.7 %), or having
adequate materials and equipment to teach science (88.2 %) would possibly found

during teaching science in their classrooms.
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Table 4.10

Mean, Standard Deviation and Frequency Distribution of Control Belief Strength

Percentages (%)

During your teaching service, to what extent do you expect

the following factors are present? NP CP
1 2 3 4 5 6 7 M  StD
Children's eagerness to learn science 04 01 20 07 94 261 612 63 07
Children's interest to science activities 06 00 13 08 100 269 604 63 1.3
Existence of enough time to teach science 07 01 56 89 241 277 330 58 038
The courses taken during undergraduate years 25 20 39 69 196 297 354 55 07
Help from experienced teachers 1.1 15 100 69 172 259 373 6.2 038
Children's eagerness to attend different science activities 04 01 17 25 102 264 586 62 09
Having adequate resources gaining information about
_ 1.3 13 38 55 226 262 394 56 10
science.
Possessing sufficient materials and equipment (book, CDs,
49 74 136 228 184 258 51 10

lens, compass, etc.) to teach science.

Note: NP not possible at all, CP certainly possible, M mean, St.D standard deviation



With respect to power of control factor, early childhood teachers’ scores was found
relatively high (M = 6.48, SD = 0.90). This means that the items used in the scale
facilitate teaching science in early childhood classroom. As seen in Table 4.11,
children eagerness (97.9 %), children interest ( 98.4 %), having enough time (97.1
%), the courses taken during undergraduate years (91.4 %), or having adequate

materials and equipment to teach science (94.7 %) facilitate to teach science.
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Table 4.11

Mean, Standard Deviation and Frequency Distribution of Motivation to Comply

Percentages
. - (%)
The presence of the following factors facilitate to teach
science during my teaching service: SD SA
1 2 3 4 5 6 7 M StD
That children become eager to learn science 06 00 01 14 17 1638 79.4 6.7 0.7
That children show interest to science activities 06 00 03 06 36 205 743 69 13
Having enough time to teach science 07 03 09 10 54 222 695 65 08
That the courses taken during undergraduate years help me 24 03 18 41 80 266 568 6.2 0.7
That experienced teachers help me 06 03 43 106 53 206 584 6.1 0.8
That children become eager to attend different science
o 06 00 06 08 23 186 772 6.6 0.9
activities
Having enough source to gain information about science 06 03 15 30 97 217 63.3 6.3 1.0
Having adequate materials and equipment (book, CDs, lens,
08 10 14 31 96 146 694 6.4 1.0

compass, and microscope) to teach science

Note: SD strongly disagree, SA strongly agree, M mean, St.D standard deviation



4.2.7 Intention to teach science

Three items measuring teachers' intention to teach science on a 7-point Likert scale.
The overall mean score for intention to teach science was 6.18 with standard
deviation of 1.09. In addition, with 92.3 % of the participants responded in the range
of 5 to 7. This implied that more than half of the teachers highly intend to teach
science in their early childhood classrooms.

Table 4.12

Mean, Standard Deviation and Frequency Distribution of Behavioural Intention

Percentage (%)

In this educational year, SD SA

1 2 3 4 5 6 7 M StD
I will try to teach science 0.7 08 16 38 179 213 531 6.2 11
| intend to teach science 0.7 09 30 27 150 209 557 6.2 1.2

I plan to teach science 09 02 29 38 143 231 536 6.2 1.2
Note. SA strongly agree, SD strongly disagree, M mean, St.D standard deviation

4.2.8 Science teaching behaviour

There was only one item to measure science teaching behaviour of teachers in their
classroom on a 7-point Likert scale. Teachers were asked how often they teach
science in their classroom. The score of 7 represented that teachers always teach
science in their classroom, and score of 1 represented that they never teach science
in their classrooms. The mean score of behaviour item was 4.91 with standard
deviation of 1.13. This indicated that teachers allocated time for science teaching on
average. Table 4.13 indicated the frequency distribution for teachers’ science
teaching behaviour. 67.8 % of teachers scored in 4 and 5 and this showed that most
of the teachers do not teach science frequently. In addition, the overall mean score
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of science teaching behaviour was found to be fairly lower than the overall mean
score of science teaching intention. Table 4.16 shows the frequency distribution,

mean and standard deviation of teachers' science teaching behaviours.

Table 4.13

Mean, Standard Deviation and Frequency Distribution of Behaviour

Percentages (%)

g
= >
5 g %‘ © c = %
8 @ s 5 & 3 =
Z &6 & » O DO <
1 2 3 4 5 6 7 M St.D
Frequency of
04 11 72 239 439 119 116 4.92 1.13

teaching science

Note. M mean, St.D standard deviation

4.2.9 Personal science teaching norms

A 10 items scale was used to measure early childhood teachers' personal science
teaching norms on a 7-point Likert scale. The overall mean score (M = 6.06, SD =
0.95) indicated that participant teachers had relatively high personal science
teaching norms. That is, participant teachers had feelings of personal obligation to
teach science. As evident in Table 4.14, great majority of participants agreed on the
following statements "I feel happy, if | allocate time to teach science" (94.1 %) and
"I am willing to put extra effort to teach science” (91.8 %). On the other hand, the
lowest agreement score was on the item of "I would feel guilty if I do not allocate

enough time to teach science" (78.7 %).
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Table 4.14

Mean, Standard Deviation, and Frequency Distribution of Personal Science Teaching Norm

Percentages (%)

Item SD SA
1 2 3 4 5 6 7 M St.D
I am willing to put extra effort to teach science 0.0 0.2 2.1 4.7 183 36.2 373 6.0 0.9
I would feel guilty if | do not allocate enough time to teach science. 2.0 13 4.5 118 191 263 333 56 1.4
| feel responsible toward children to allocate time for teaching science 1.1 11 2.0 5.4 179 263 445 6.0 1.2
It is wrong for me not to allocate time for science teaching. 8.7 0.9 0.8 2.9 110 219 523 59 1.8
All pre-school teachers are responsible for allocating time for science
) 0.8 2.5 1.6 2.7 127 221 561 6.2 1.2

teaching.
| feel happy, if | allocate time to teach science. 0.0 1.8 0.4 1.8 8.7 269 585 6.4 0.9
When | attach importance to the science teaching, | improve my working

o 0.4 2.2 1.0 4.3 101 261 540 6.2 1.2
motivation.
Avoidance of teaching science is incompatible to my teaching approach. 6.0 2.2 2.4 3.0 151 207 488 58 1.7
| feel strong obligation to teach science. 0.4 0.4 0.6 2.2 123 225 596 6.4 0.9
Not allocating time for science teaching is inconsistent to my work ethic. 4.3 1.8 2.9 4.6 124 227 489 59 1.6

Note: SA strongly agree, SD strongly disagree, M mean, St.D standard deviation



4.2.10 Science teaching self-efficacy beliefs

Early childhood teachers' self-efficacy beliefs regarding teaching science were
measured by 11 items on a 5-point Likert scale. The mean score (M = 3.4, SD =
0.68) was found slightly higher than the midpoint of 3, which was stand for
undecided. Of the participants, 46.7 % of them reported that "I generally teach
science ineffectively" and 74.3 % of them stated that " | know the steps necessary to
teach science concepts effectively”, and 44.7 % of them stated "Even if | try very
hard, I will not teach science as well as | do most subjects”. Table 4.15 shows mean,

standard deviation, and frequency distribution of teachers' self-efficacy beliefs.
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Table 4.15

Mean, Standard Deviation, and Frequency Distribution of Science Teaching Self-efficacy Beliefs

Percentages (%)

SD SA
In my teaching service, 5 4 3 2 1 M St.D
I generally teach science ineffectively 269 198 179 191 137 27 1.4
I know the steps necessary to teach science concepts effectively. 1.6 3.8 185 366 377 4.2 0.9
I continually find better ways to teach science. 1.1 9.1 274 352 254 38 0.9
I can sufficiently monitor the children while teaching science. 0.0 5.3 196 336 398 41 0.9
I understand the science concepts well enough to teach them effectively. 1.3 6.5 188 415 293 3.9 0.9
I am typically able to answer children’s science questions. 0.7 3.7 13.2 393 411 4.2 0.8
Even if | try very hard, I cannot teach science as well as | do most subjects. 281 166 185 193 151 238 1.4
I wonder if | have the necessary skills to teach science. 147 138 200 269 214 33 1.3
Given a choice, | do not invite the principal to evaluate my science teaching. 24.1 100 216 160 263 3.1 1.5
I do not know what to do to turn children on to science. 325 148 127 207 178 238 1.5
When a child has difficulty understanding a science concept, | am usually at

298 144 184 212 144 28 1.4

a loss as to how to help the children understand it better.

Note: SD strongly disagree, SA strongly agree, M mean, St.D standard deviation



4.2.11 Scientific epistemological beliefs

Scientific epistemological beliefs questionnaire included three dimensions: source-
certainty of knowledge, development of knowledge, and justification of knowledge.
The responses for the items of source —certainty of knowledge dimensions were
reversed prior to the analysis in order to make the values represent the same
thoughts. The overall mean score of epistemological belief questionnaire was 3.68
(SD = 1.05) on a 5-point Likert scale. This means that participant teachers had
moderate level of sophisticated epistemological beliefs. While the justification of
knowledge dimension had the highest mean score (M = 4.19, SD = 0.90), source-
certainty of knowledge dimension had the lowest mean score (M = 2.97, SD = 1.24).
These results indicated that the participant teachers generally agreed with the idea
that " Ideas about science experiments come from being curious and thinking about
how things work™ (86.1 %), " The most important part of doing science is coming
up with the right answer " (76.6 %), and "The ideas in science books sometimes
change" (80.1 %). In short, having greater mean value in the dimensions of
justification of knowledge (M = 4.19) and development of knowledge (M = 4.12)
indicated that participant teachers strongly tended to believe the significance of
scientific evidence and assessing claims to justify knowledge (justification) and they
in general, believed that science has an evolving nature and can subject to change.
On the other hand, participant teachers showed undecided position regarding the
source and certainty of knowledge (M= 2.97). Their beliefs were closer to the view
that there is only single right answer in science. Table 4.16 gives the descriptive

statistics of epistemological beliefs questionnaire.
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Table 4.16

Mean, Standard Deviation and Frequency Distribution of Epistemological Beliefs

Percentages (%)

Item SD SA

1 2 3 4 5 M St.D
Everybody has to believe what scientists say 25.2 168 283 197 99 2.7 1.3
All questions in science have one right answer 114 123 211 306 246 34 1.3
Ideas about science experiments come from being curious and thinking

_ 3.4 3.4 7.0 331 530 43 0.9

about how things work
Some ideas in science today are diff erent than what scientists used to think 1.7 8.1 152 331 419 40 1.0
It is good to have an idea before you start an experiment. 0.6 1.4 7.2 274 634 45 0.7
In science, you have to believe what the science books say about stuff 224 179 264 234 100 238 1.3
The most important part of doing science is coming up with the right

3.6 4.0 159 310 456 4.1 1.0
answer
The ideas in science books sometimes change 1.1 4.6 142 324 477 42 0.9
In science, there can be more than one way for scientists to test their ideas 0.4 1.0 142 314 530 44 0.8
Whatever the teacher says in science class is true 299 208 221 210 6.2 2.5 1.2

Note. SA strongly agree, SD strongly disagree, M mean, St.D standard deviation
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Table 4.16

(Continued)

Percentages (%)

Item SD SA

1 2 3 4 5 M St.D
Scientific knowledge is always true 13.2 158 282 303 125 31 1.2
Ideas in science sometimes change 0.7 6.3 188 27.7 465 4.1 0.9
It is good to try experiments more than once to make sure of your findings 0.4 3.7 9.8 23.3 628 44 0.8
Only scientists know for sure what is true in science 245 207 257 162 129 27 1.3
Once scientists have a result from an experiment that is the only answer 351 165 240 150 95 2.5 1.3
Good ideas in science can come from anybody. not just from scientists 1.3 2.7 140 372 446 42 0.8
Scientists always agree about what is true in science 325 207 189 193 8.7 2.5 1.3
Good answers are based on evidence from many diff erent experiments 0.9 2.8 16,8 282 511 43 0.9
Sometimes scientists change their minds about what is true in science 1.0 3.8 193 369 389 41 9
A good way to know if something is true is to do an experiment 0.8 1.7 120 358 492 43 0.8

Note. SA strongly agree, SD strongly disagree, M mean, St.D standard deviation



4.2.12 Science content knowledge

There were 14 questions in Science Content Knowledge Test to test the early
childhood teachers’ science content knowledge. As explained in Chapter IlI, 6
questions were eliminated in pilot study due to the fact that lack of item
discrimination and unacceptable item difficulty level. The remained items’ content
areas, domains of science were given in Table 4.17 with the percentages of correct
answers, wrong answers and the alternative of “I do not know”. It was seen that
participant teachers mostly did the questions correctly about recycling (66.9 %), heat
and temperature (65.4 %), day and night (72.3 %) energy resources (72.5 %), light
(refraction) (73.9 %), and food chain (67.2 %). On the other hand, participant
teachers could not answer correctly the questions about adaptation (35.6 %), sky
(34.5 %), buoyancy force (41.5 %), matter properties (41.6 %), biodiversity (32.9
%). In addition, they mostly selected the alternatives of “I do not know” in the
questions of buoyancy force (35.0 %), and sky (27.8 %). When the domains of
science were examined in terms of correct and wrong answers and alternative of “I
do not know”, it was seen that teachers mostly answered correctly in Earth Science.
It should be remarked that the items were not equally distributed in three content

domains; therefore, it was difficult to compare domains of science.
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Table 4.17

Participant Teachers’ Responses in Science Content Knowledge Test

Question  Content of the question ~ Correct Wrong  “I do not

number answer  answer  know”
(%) (%) (%)

1 Recycling 66.9 24.3 0.6
2 Adaptation 40.4 35.6 18.7
3 Heat and temperature 65.4 28.4 4.8
4 Shadow 61.4 25.2 8.0
5 Day and night 72.3 21.7 0.4
6 Sky 31.6 34.5 27.8
7 Buoyancy force 17.7 41.5 35.0
8 Matter properties 28.5 41.6 23.7
9 Biodiversity 58.5 32.9 2.9
10 Energy resources 72.5 9.7 11.7
11 Light (refraction) 73.9 13.1 7.2
12 Ozone layer 55.1 29.6 9.2
13 Food chain 67.2 21.6 11.6
14 Atmosphere 24.0 42.6 27.1
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4.3  Structural equation modelling

As explained in Chapter 3, the hypothesized model of the study was tested by partial
least square based SEM (PLS-SEM). The steps of the PLS-SEM for the model
assessment was followed in the present study (see section 3.6). Accordingly, in the
first stage, the measurement model was assessed in terms of reliability and validity.
This stage included testing of composite reliability, indicator reliability, convergent
validity, and discriminant validity. In the second stage, structural model was
assessed in terms of explained variance of endogenous latent variables, estimation
of path coefficients, effect size and, predictive relevance (Henseler et al., 2009).
Prior to model testing confirmatory factor analysis was conducted in order to see
whether the data fit the hypothesized model.

4.3.1 Confirmatory factor analysis

Confirmatory factor analysis (CFA) was performed for all reflective constructs
without any discrimination on whether the construct was pre-validated by using
SmartPLS 3.0 software. CFA provided convergent and discriminant validities in
addition to reliability of all constructs. By means of the CFA, the model with its

latent and manifest variables was ready to test.

PLS algorithm with path weighting scheme and 300 maximum iteration was run in
order to get factor loadings of the items. In this stage, the model built in SmartPLS
was called as measurement or outer model. Most of the items' loadings were above
.70 cut-off value except for fourteen manifest variables out of 91 variables. In these
variables, some of them had loading very close to .70 (i.e. ATT5, CB4, CB5, CBS8,
EB1, EB4, EB22, EB5, EB8, EB15, EB2, EB3, EB7 and EB9, PN4, PN8, NB2). Al
of these items were retained in the model since Henseler et al. (2009) stated that
researchers should be careful while eliminating any items from the scale and take
into account composite reliability. If an item's outer loading is below .70 and

removing it from the model increases the composite reliability, it is meaningful to
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remove item. Accordingly, items which had lower loadings decreasing the
composite reliability of the measurement scale were dropped from the model. These
items were EB11, EB12, SE1, SE7, SE8, SE9, SE10, and SE11. In Figure 4.1
measurement model was shown after dropping items in behalf of CFA. In the
model, circles represented latent variables and rectangles represented manifest
(observed or indicator) variables. The numbers in the circles indicated composite
reliability and the numbers on the arrows from one latent variable to another latent
variable described the path coefficients which could be thought as B coefficient in
regression analysis. The numbers on the arrows from latent variables to its indicator

variables showed factor loadings (outer loadings) of the item.
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4.3.2 Measurement (Outer) model assessment

The measurement or outer model assessment included the reliability and validity of

the reflective constructs.

4.3.2.1 Internal consistency reliability

Composite reliability (CR) is regarded as more appropriate indicator of internal
consistency rather than Cronbach o (Werts, Linn, & Joreskog, 1974) due to the fact
that Cronbach a critically underestimates internal consistency reliability of latent
variables in PLS path modelling. Composite reliability takes into account the actual
loadings while calculating indicators and it is annotated like Cronbach a in which
the critical value is above .7 (Hair et al., 1998). In addition, Nunnally and Bernstein
(1994) interpreted that values above .8 or .9 would be better in more advanced stages
of the model validation. CR values of the constructs were reported in Table 4.18.

All constructs had a respectable internal consistency having a CR value above .8.

4.3.2.2 Convergent validity

Convergent validity was determined by means of average variance extracted (AVE)
scores in PLS-SEM (Fornell & Larcker, 1981; Bagozzi & Yi, 1988). Acceptable
convergent validity requires AVE value above .5. The AVE value of .5 refers that
latent variable is capable of clarifying more than 50 percent of the variance of its
indicators (Chin & Newsted, 1999). As evident to Table 4.17, all constructs had
AVE score above the cut off value of .5. Thus, all constructs in the model had an
acceptable convergent validity.
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Table 4.18

Composite Reliability and AVE Values of Constructs

CR AVE
Attitude 972 .810
Subjective norms .949 .822
Perceived behavioural control 1.000 1.000
Personal norms 923 .602
Self-efficacy beliefs .904 .654
Science content knowledge 1.000 1.000
Intention to teach science .967 .906
Science teaching behaviour 1.000 1.000
Behavioural beliefs 976 .720
Normative beliefs 913 725
Control beliefs .920 .699
Justification 841 516
Source-certainty .899 .559
Development .807 .585

Note. CR composite reliability, AVE average variance extracted
4.3.2.3 Discriminant validity

Discriminant validity as a complementary part of convergent validity is defined that
appropriate pattern of loadings is expected from the indicators. In other words,
indicators should be loaded in their theoretically defined factors not the other one.
There are two control figurations for discriminant validity. The first measure is the
Fornell- Larcker criterion which hypothesizes each construct's square root of AVE
should be above the highest squared construct's correlation with any other constructs
(Fornell & Larcker, 1981). The second measure is the cross loading; each indicator

is expected to load highest on its own construct (Chin, 1998; Gregoire & Fisher,
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2006). As presented in Table 4.19 all indicators were loaded belonging constructs

and discriminant validity was fulfilled.

Table 4.19

Fornell-Larcker Discriminant Validity

ATT
ATT 0.873
B 0.245
BB 0.510
CB 0.321
D 0.054
INT 0.553
J 0.101
NB  0.242
PBC 0.146
PN  0.279
S-C  0.049
SCK 0.034
SE  0.140
SN 0.255

B

1.000
0.241
0.205
0.007
0.289
0.074
0.093
0.011
0.208
-0.027
-0.002
0.281
0.071

BB

0.849
0.504
0.180
0.484
0.210
0.288
0.128
0.425
0.040
-0.034
0.203
0.337

CB

0.749
0.126
0.432
0.185
0.446
0.248
0.446
-0.070
0.005
0.287
0.446

D

0.730
0.070
0.612
0.067
0.021
0.276
0.025
0.122
0.197
0.162

INT J

0.952

0.141 0.642
0.307 0.107
0.231 0.057
0.413 0.338
0.004 -0.027
0.031 0.153
0.265 0.237
0.353 0.170

NB

0.802
0.116
0.332
-0.111
-0.052
0.169
0.636

PBC

1.000
0.128
-0.033
-0.029
0.168
0.235

PN S-C  SCK SE SN

0.739

-0.019 0.729

0.081 0.119 1.000

0.374 -0.128 -0.006 0.809
0.394 -0.069 0.023 0.095 0.907

Note. Bold diagonal numbers are square roots of AVE

4.3.3 Structural (inner) model assessment

The outer model assessments yielded acceptable results in terms of reliability and

validity; therefore, the way had opened to test the inner model. In this section the

quality of the structural model was assessed by calculating parameters of coefficient

of determination (R?), effect size (f?), bootstrapping technique for significance of

path coefficient estimates, blindfolding technique for cross validated redundancy

(Q?), cross validated communality (H?), and goodness of fit (GoF). The results of

assessments were reported in the following subsections particularly.
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4.3.3.1 Coefficient of determination (R Square)

Chin (1998) recommended that the first step for the structural model evaluation
should be the examination of the coefficient of determination (R?, percentage of
variance explained) since the coefficient of determination is figured out as the
essential criterion for the endogenous latent variables (Henseler et al., 2009). In
PLS- SEM, R?values of 0.67, 0.33, and 0.19 are evaluated as substantial, moderate,
and weak, respectively (Chin, 1998). The researchers should seek for substantial R?
value for these constructs since the model stand on several exogenous latent
variables. Otherwise, the model may raise doubt about its theoretical underpinnings
and imply that the model cannot explain the endogenous latent variables (Henseler
et al., 2009). The coefficient of determination of attitude, perceived behavioural
control, science teaching behaviour, and science concept knowledge were found
weak R?; while intention and subjective norms had moderate R? (see Table 4.20).
However, the main concern of this point was on intention and behaviour, which were

two certain endogenous variables of the study.
Table 4.20

R Square Evaluation

Construct R? Evaluation of R?
Attitude 0.253 Weak

Intention to teach science 0.412 Moderate
Perceived behavioural control 0.050 Weak

Science teaching behaviour 0.135 Weak
Subjective norms 0.373 Moderate
Science concept knowledge 0.040 Weak

It was clearly seen in Table 4.18 and Figure 4.2 that the model had relatively low R?
value to explain teachers’ science teaching behaviour and moderate level to explain

intention to teach science which can be acceptable for models having a few
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exogenous variables. According to the results of R?, the present model needed to be
modification or revision. This would be discussed in next sections in model

modification.

R square
0,45
0,4
0,35
0,3
0,25
0,2
0,15
0,1

-
: —
PBC SCK

ATT B SN

Figure 4.2 R square of latent variables in the model
4.3.3.2 Bootstrapping

Without assuming data normality, parametric significance tests used in regression
analyses are worthless for PLS estimates. Accordingly, PLS path modelling carries
out a nonparametric and distribution-free approach, named as bootstrapping, to test
the significance of the coefficients. Bootstrapping technique provides researchers to
create subsamples with randomly drawn observations from the original data set
(Chin, 1998; Efron, 1981; Efron & Tibshirani, 1993; Henseler et al., 2009). In this
study, 5000 bootstrap subsamples, a large number as recommended, were chosen to
assure stability. Critical t-value at 99 percent confidence interval (a« =.01) is 2.58
for a two -tailed t-test. The significance of path coefficients was determined by
evaluating t and p values. Among 14 paths, only three of them had statistically non-
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significant t values (t <2.58 and p >0.01). These paths were between development
of knowledge and science content knowledge, perceived behavioural control and
science teaching behaviour, and science content knowledge and intention to teach
science. Table 4.21 showed significance of path coefficients by using bootstrapping

technique.
Table 4.21

t and p Values of Path Coefficients

Path t values p values
Attitude — intention to teach science 9.488 0.000
Behavioural beliefs—attitude 12.425 0.000
Control beliefs —perceived behavioural control 6.113  0.000
Development — science content knowledge 0.877 0.361

Intention to teach science — science teaching behaviour ~ 7.022  0.000
Justification — science content knowledge 3.441 0.000
Normative beliefs — subjective norms 26.719 0.000
Perceived behavioural control — intention to teach science 2.816  0.005
Perceived behavioural control —pscience teaching behaviour 2.369  0.123
Personal norms — intention to teach science 5.347 0.000
Science content knowledge — intention to teach science 0.025 0.921

Self-efficacy — intention to teach science 3.372  0.000
Source-certainty —science content knowledge 4462 0.000
Subjective norms — intention to teach science 4.009 0.000

4.3.3.3 Blindfolding

PLS path modelling yields the cross-validated communality (H?), the cross-
validated redundancy (Q?) and the Goodness of Fit (GoF) as fit indexes via
blindfolding procedure to test model fit (Chin, 1998; Lohmdller, 1989). Geisser
(1975) and Stone (1974) was promoted Q? test in order to assess the predictive
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relevance of the endogenous constructs. Q? test indicates how well the model and
its parameter estimates regenerate manifest variables. Chin (1998) asserted that
cross validated redundancy is appropriate to test the predictive relevance of the
structural model. If the Q? value is greater than zero, the model has predictive
relevance. In other words, the more positive Q? value the model produces, the more
predictive relevance the model has. As seen in Table 4.20, in the present study, a
cross-validated redundancy (Q?) and a cross-validated communality (H?) of
constructs were all greater than zero which means the model of present study had
predictive relevance. To be more illuminative, the Q? index measures the structural
model quality for each endogenous block by considering measurement model, and
the H? index measures the measurement model quality for each block (Tenenhaus
et al., 2005). Like effect size, values of 0.02, 0.15, and 0.35 were evaluated as small,
medium, or large predictive relevance in SEM models. Table 4.22 shows the
predictive relevance of each exogenous construct on corresponding endogenous

construct.
Table 4.22

Evaluation of predictive relevance (Q?)

Construct Q? Size of Q?
Attitude 0.203 Medium
Intention 0.369 Large
Perceived Behavioural Control 0.047 Small
Science Teaching Behaviour 0.124 Small
Science Content Knowledge 0.027 Small
Subjective Norms 0.304 Medium
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4.3.3.4 Goodness of fit (GoF)

As mentioned previously, PLS SEM does not yield any universal goodness of fit
criterion (Chin, 1998). In order to surpass the problem of PLS path modelling about
overall assessment of model, Tenenhaus et al. (2004) has been introduced a
universal criterion of goodness-of-fit (GoF) index. GoF index is conceptually
appropriate if measurement models are reflective as in this study.

GoF = \/ average communality x average R?

Figure 4.3 Calculation of GoF

The calculation of GoF was given in Figure 4.8. GoF score takes a value between 0
and 1. GoF for the existent model was 0.329 which means that the model was
capable to take into account 33 % of the achievable fit. Since the GoF is a descriptive
index, there is no threshold to assess its statistical significance. However, Ringle et
al. (2009) reported that GoF value around 0.50 can be evaluated as 'moderate’ fit.
The reason of low GoF value of the present study may be due to insignificant paths
and indirect effects. By considering these issues model modification was conducted

in next section.

As it is seen in the Table 4.23, the research model had a better measurement model
(H?= 0.521) than the structural model (Q%= 0.179).
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Table 4.23

R?, H?, and Q2 of the Structural Model

Construct R? H? Q?
Attitude 0.253 0.734 0.203
Behavioural beliefs 0.687
Control beliefs 0.536
Development 0.184
Intention to teach science 0.412 0.762 0.369
Justification 0.257
Normative beliefs 0.529
Perceived behavioural control  0.049 1* 0.047
Personal norms 0.482
Science teaching behaviour 0.132 1* 0.124
Science content knowledge 0.037 1* 0.027
Self-efficacy 0.469
Source& certainty 0.396
Subjective norms 0.372 0.693 0.304
Average 0.208 0.521 0.179
GoF 0.329

* Single item constructs were excluded during computating of the average communality (Tenenhaus,
Amato, & Esposito Vinzi, 2004).

4.3.3.5 Effect Size

In this study, five latent variables were used in order to assess early childhood
teachers' intention to teach science and three latent variables were used to assess
corresponding behaviour. In addition to these, four of latent variables were predicted
again different numbers of latent variables. In order to see whether a predictor

variable has a concrete effect on a dependent variable, effect size (f2) can be
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calculated (Cohen, 1988). By means of effect size, the contribution of each construct
predicting another construct can be determined. The formula of effect size is
postulated by Cohen (1988) as in Figure 4.4.

2 2

,I‘-E — Rr'_nc'.rl.'ﬂ'a.’:f B Rt:.l'ﬂ'.'n:fﬂ?'
/ 2
] - Rr’ﬂt‘.’lrﬂ'#d

Figure 4.4 Calculation of f?

Effect size is divided into three categories regarding its computed value: small
(0.02), moderate (0.15), and large (0.35) (Cohen, 1988). Small effect size should be
taken into account since it is not an insignificant effect by creating meaningful beta
changes (Limayem, Hirt & Chin, 2001). Effect sizes were resulted as in Table 4.24
in this study. As a result, behavioural intention had a small effect on behaviour (f>=
.063) and attitude was a construct which showed a more substantial effect on

intention than the other constructs (> = .281).
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Table 4.24

Effect Sizes
5 o & § S 2
Attitude 0.281
Behavioural beliefs  0.339
Control beliefs 0.053
Development 0.002
Intention 0.063
Justification 0.011
Perceived 0.008 0.015
behavioural control
Personal norms 0.038
Normative beliefs 0.594
Science content 0.000
knowledge
Self-efficacy beliefs 0.056 0.020
Subjective norms 0.027
Source- certainty 0.014

4.4  Hypothesis testing

The first hypothesis of the study was explained earlier in this chapter in the part of
descriptive findings. The remained hypotheses were related to structural model

explained in this section.
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Research Question 2: In what ways early childhood teachers' behavioural beliefs,
normative beliefs, control beliefs, and epistemological beliefs are related to
attitudes, subjective norms, perceived behavioural control, and science content

knowledge?

According to the TPB, three direct factors of human intentions (i.e. AB, SN, and
PBC) are guided by three types of salient beliefs: behavioural beliefs (BB),
normative beliefs (NB), and control beliefs (CB). In addition to these three kinds of
salient beliefs, epistemological beliefs were included in this study as an indicator of

science content knowledge.

The results indicated that there was a strong relationship between behavioural
beliefs, normative beliefs, control beliefs and attitudes, subjective norms, perceived
behavioural control; respectively. Behavioural beliefs regarding Early childhood
teachers' science teaching behaviours were found to be significant determinant of
their attitudes toward science teaching (# = .503). The path between behavioural
beliefs and attitude was the second highly significant path in the model (t =12.472,
p =.000). In addition, PLS structural model indicated that the sixteen behavioural

belief items accounted for 25.3 % of the variance in attitude towards science

teaching.
B=.503 ) :
Behavioral R Attltu_de tozvxiards science
beliefs = 12.472, p=.00gx+ | (CACNINGRT=.25

*p <.05, **<.01, *** < 001

Figure 4.5 Pathway to ECTs' attitude towards science teaching from behavioural

beliefs

The relationship between normative beliefs and subjective norm constructs showed

the highest path coefficient in the research model (# = 0.611) and correspondingly
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the highest significant path (t = 26.200, p =.000). In addition, normative beliefs were
accounted for 37% of the variance of subjective norm construct. Thus, normative
beliefs of teachers supported to be underlying basis of their subjective norms in the

context of science teaching.

B=.611
Normative > Subjective norm
beliefs R?=.37

t=26.200, p=.000***

*p<.05, **<.01, *** < .001

Figure 4.6 Pathway to subjective norm regarding science teaching from normative

beliefs

The relationship between control beliefs and PBC was slightly lower (5 = .224) than
the other relationships between direct and indirect measurements (i.e. behavioural
beliefs-attitude and normative beliefs-subjective norms) but still significant (t =
6.117, p =.000). In addition, control beliefs were explained only 5 % variance of
PBC.

p=.224 ] ]
Control beliefs R Perceived behavioral
" | control R?=.05
t=6.117, p=.000***

*p<.05, **<.01, *** <.001
Figure 4.7 Pathway to PBC from control beliefs regarding science instruction

Lastly, two dimensions of scientific epistemological beliefs (i.e. source-certainty of
knowledge and justification of knowledge) significantly predicted science content
knowledge of teachers (p =.000); while development dimension did not (t = .877, p
=.361). This finding implied that participant teachers who tended to believe

scientific knowledge is evolving and changing (development of knowledge) did not
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better do in science content knowledge test. However, teachers tented to believe the
significance of scientific evidence and assessing claims to justify knowledge
(justification) and that there are more than single answer in science and knowledge

can be constructed by the knower did better on science content knowledge test.

Research Question 3: How well can early childhood teachers' science teaching
intentions be explained by their attitude toward science teaching, subjective science
teaching norms, perceived behavioural control, personal science teaching norms,

self-efficacy beliefs regarding science teaching, and science concept knowledge?

In the present study, PLS structural model analysis yielded that attitude made the
strongest (8 = .431) contribution by explaining the large part of the variance in
behavioural intention. This finding implied that the more early childhood teachers
hold positive attitudes towards science teaching or the more they believe that science
instruction is necessary and enjoyable, the more they plan or intend to teach science
in their classrooms. Therefore, in line with the suggestion of Ajzen (2001)
considering the TPB constructs, it can be concluded that attitudes towards science
teaching was the most influential construct of early childhood teachers' science

teaching intentions with medium effect size (f 2 = 0.28).

p=.431 Intention t
Attitude > n_en o i
) science teaching
towards science t= 9.431, p=.000***

*p <.05, **<.01, *** < 001

Figure 4.8 Pathway to teachers' science teaching intention from attitude towards science

teaching

Although the significance of path from subjective norm to behavioural intention was
found to be low (p = 0.142), subjective norm was still significant agent of Early

childhood teachers' intention to teach science (t = 4.163, p = .000).
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B=.142 _
Subjective > [ Intentlor_1 to }
norm t= 4.163, p=.000%** teach science

*p<.05, **<.01, ***<.001

Figure 4.9 Pathway to teachers' science teaching intention from subjective norm

regarding science teaching

Early childhood teachers' perceived behavioural control over science teaching was
a significant determinant of their science teaching intention (t = 2.819, p =.005)

although this component had the lowest path coefficient (5 = .096).

p=.09 Intention to

> teach science
t=2.819, p=.005**

Perceived
behavioral control

*p <.05, **<.01, *** < 001

Figure 4.10 Pathway from perceived behavioural control to science teaching

intention

Another significant determinant of teachers' science teaching intention was personal
norms (t = 4.862, p =.000) as seen in Figure 4.11. While the subjective norm refers
to other people's expectation with regard to the behaviour, personal norms were self-
expectations and personal obligations arisen by internalized values (Schwartz, 1977;
Schwartz & Howard, 1980). In the context of this study, early childhood teachers
may believe that their instructional choices would influence their children and so,

they allocate more time to teach science.
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Personal p=.178 Intention to
norm " | teach science

t= 4.862, p=.000%**

*p <.05, **<.01, *** <.001
Figure 4.12 Pathways from personal norm to intention to teach science

Moreover, present study indicated that early childhood teachers' self-efficacy beliefs
regarding science teaching directly influenced their science teaching intention (t =
3.747, p=.000).

_ =.118 ,
Self-efficacy P > Intention to
beliefs teach science

t= 3.747, p=.000***

*p <.05, **<.01, *** <.001
Figure 4.13 Pathways from self-efficacy beliefs to intention to teach science

Nevertheless, the PLS structural model analysis indicated no relationship between
teachers' SCK and their science teaching behaviour (# = .003) with an insignificant
path (t =.100, p=.921).

B=.003 ;

Science content > Intention to
teach science

knowledge t=.100, p=.921

Figure 4.14 Pathways from science content knowledge to intention to teach science

Research Question 4: How well can early childhood teachers' science teaching
behaviours be explained by their perceived behavioural control, self-efficacy beliefs

regarding science teaching, and science teaching intentions?
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The present study aimed to explain early childhood teachers' science teaching
behaviour by the favour of three constructs, namely teachers' science teaching
intention, perceived behavioural control and self-efficacy beliefs regarding science
teaching. Consistent with the TPB (Ajzen, 1991), Early childhood teachers' science
teaching intentions was found to be significant and direct predictor of their self-
reported science teaching behaviour (t=8.936, p =.000). Thus, early childhood
teachers' intent to teach science was one of the significant indicators of the number
of science activities provided in the classroom. Figure 4.15 shows the direction and

size of the relationship.

Intention to p=.247 Science teaching

science teaching (= 8.936, p=.000%** " | behaviour

B = Standardized regression weight
*p <.05, ** <.01, *** <.001
Figure 4.15 Pathway to behaviour from intention to science teaching

Moreover, self-efficacy beliefs of early childhood teachers' towards science
teaching played a significant role in predicting their science teaching behaviour (t =
6.492, p =.000). Moreover, the amount of relationship between self-efficacy beliefs
and behaviour, and intention to teach science and behaviour was very close (f =
229, p =.247; respectively).

Self-efficacy p=.229 R
beliefs " | Science teaching
= 6492, p:.OOO*** beha\nour

*p <.05, **<.01, *** <.001

Figure 4.16 Pathway from self-efficacy beliefs to science teaching behaviour
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Furthermore, self-efficacy beliefs added 5.0 % of variance to explain early
childhood teachers' science teaching behaviour. On the other hand, perceived
behavioural control regarding Early childhood teachers' science teaching behaviours
were not significant determinant of teachers' science teaching behaviour (t=1.541,
p=.123). That is, contrary to the TPB model, teachers' behaviour of science teaching
did not directly related with availability of essential resources and opportunities. In
this situation, it can be inferred that the early childhood teachers felt themselves
having high actual control over science teaching behaviour, and so perceived
behavioural control did not make any impact on their behaviour. This situation was
supported that participant teachers mostly felt that they were in control of teaching
science during their teaching service (M = 6.20, SD = 1.31). Another possibility of
this insignificant relationship may be due to the single-item measure of perceived
behavioural control which was "The decision to teach science in my classroom is
beyond my control" although PLS-SEM is effortless to handle single item for
prediction (Afthanorhan, 2014).

Perceived p=-085 R Science teaching
behavioral control behaviour
p=.123,t=1541

Figure 4.17 Pathway from perceived behavioural control to actual behaviour

45. Model modification

The last step in SEM analysis is model modification. According to the test results,
the model can be modified by adding new paths in the model or eliminating non-
significant paths from the model (Kelloway, 1998). In the present study, the original
model was revised by removing insignificant paths from the model since some
analysis such as R? or f2yielded weak support for the initially proposed model.

Firstly, two insignificant paths were omitted from the model (Perceived behavioural
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control and behaviour, and science content knowledge and intention to teach
science) by examining non-significant total effects. After omitting the insignificant
paths from the model, the remained variables analysed and a new structural model
was constructed in SmartPLS software. All the relationships between constructs

were found to be significant (t > 2.58, p < 0.01) as in seen in Figure 4.18.

Secondly mediation analysis was conducted by remained variables in order to
provide more accurate explanation for the effects of exogenous variables on
endogenous variables and to improve proposed model if necessary. In TPB model,
it was assumed that constructs except for 'perceived behavioural control' were all
fully mediated by behavioural intention. In the present model, 'self-efficacy beliefs'
was also performed like the 'perceived behavioural control' by fully mediated by
behavioural intention. Mediation analysis was performed to test this assumption of
TPB. The results of mediation analysis showed that the proposed full mediation
model for the TPB constructs was confirmed in this study. While subjective and
personal norm constructs yielded non-significant path for partial mediation, the
remained constructs were indicated very small change with partial mediation. In the
situation of significant path for partial mediation small change in effect size was
considered and the proposed full mediation effect was accepted. Table 4.25

indicated the mediation analysis results for each mediation effect.
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Table 4.25

Mediation Analyses

Full mediation Partial mediation ~ No mediation Accepted mediation
BBon | R? B R? B R? B
I 412 - 430 - 332 - Small change in effect size.
ATT .253 - 253 - - -
ATT-->| - 431 - .366 - - Proposed full mediation
BB-->ATT - 503 - 503 - - effect was accepted.
BB-->| - - - 167 - 333
SBonl
I 412 - 413 - 404 - Non-significant path in
SN 373 - 372 - - - partial mediation model.
SN-->I - 142 - 123 - -
SB-->SN - 611 - 610 - - Proposed full mediation
SB-->| - - - .031 - .096 effect was accepted.
CBonl
I 412 - 432 - 426 - Small change in effect size.
PBC .050 - .052 - - -
PBC-->I - .096 - .081 - - Proposed full mediation
CB-->PBC - 224 - 215 - - effect was accepted.
CB-->1 - - - 174 - 184




44"

ATTonB R? B R? B R?
B 128 - 136 -
| 412 - 412 -
I-->B - 230 - 174
ATT-->I| - 431 - 431
ATT-->B - - 103
SNonB
B 128 - 129 -
I 412 - 412 -
I-->B - .230 - .243
SN-->| - 142 - 142
SN-->B - - - .036
PN onB
B 128 130
| 412 412
I-->B .230 214
PN-->1 178 A77
PN-->B .049

No attempt to omit "intention".

Small change in effect size.

Proposed full mediation
model was accepted.

Full mediation model was
accepted.

Non-significant path in
partial mediation model.

Full mediation model was
accepted.

Non-significant path in
partial mediation model.
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4.7 Summary of research findings

This research has designed to seek an answer for "to what extent do the TPB
components and related additional variables provide a basis for predicting and
explaining Early childhood teachers’ science teaching intentions and actual
behaviour in their classrooms?". Structural model analysis indicated that almost all
variables had a significant effect on early childhood teachers’ science teaching
intentions directly. Firstly, there was found a significant the relationship between
carly childhood teachers’ intent to science teaching and their actual behaviour (t
=7.096, p =.000). However, teachers' behavioural intention only explained 8.7 % of
the variance (R®= .087) of their actual behaviour. On the other hand, the other
variables together explained 42% of the variance (R? = .42) of teachers' intention to
teach science. The highest relative contribution was executed by attitude toward
science teaching with moderate effect size (f2=.29). The contribution of self-efficacy
beliefs had also moderate effect size (f2=.18). In addition, personal norm, subjective
norm, and perceived behavioural control were other predictors of teachers intention
to teaching science with small effect sizes (.038, .027, and, .015, respectively). On
the other hand, science content knowledge level of teachers was not significant
association with their science teaching intention (t =.100, p =.921).

Secondly, behavioural beliefs (t = 12.472, p =.000), subjective beliefs (t = 26.200,
p = .000), and control beliefs (t = 6.117, p =.000) regarding science teaching of
teachers' were all found to be significant predictors for their corresponding
constructs which were attitude toward science teaching, subjective norms, and
perceived behavioural control, respectively. Their indirect effects on behavioural

intention and behaviour constructs presented in mediation analyses in Table 4.17.

Lastly, it should be noted that two dimensions of scientific epistemological beliefs
(source / certainty and justification) significantly predicted science content

knowledge of teachers; while development dimension did not. Aforementioned,
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science content knowledge did not contribute any predictive value to the structural
model. Thus, teachers who had better science content knowledge did not differ from
teachers who had naive science content knowledge in terms of science teaching

intention.

To sum up, proposed hypothesis were all supported except for three hypotheses
considering the relationship between "science content knowledge and intention"”,
"perceived behavioural control and science teaching behaviour, and "development
and science content knowledge. Therefore, it can be concluded early childhood
teachers’ who had favourable attitudes toward science teaching and felt themselves
confident to teach science would likely teach science in their classrooms. In addition
to that, if teachers had necessary equipment and resources to implement science
activities, they would plan science activities for their children. However, having
such opportunities was not necessarily meant that teachers would allocate time teach
science. Teachers also considered the expectations of children, parents and MoNE
regarding science teaching while planning their science activities. Moreover,
teachers’ internalized values regarding teaching science directly have an impact on
their science planning and purposes. In other words, if teacher thought that science
teaching is their responsibility or they feel themselves guilty if they do not teach
science, they would probably try to teach science. On the other hand, teachers’ level
of science content knowledge was not a determinant of their planning of science

activities.
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CHAPTER YV
DISCUSSION

This chapter starts with a discussion of the present study's findings, continues with
the theoretical and practical implications of the findings, and finally presents

limitations of the study as well as recommendations for future studies.

51 Discussion of the results

In alignment with the findings of the study, this part aims to discuss the possible
explanations of the relationships founded in the structural model with a comparison
to the TPB and science education literature. Recall that this research critically
examined the early childhood teachers' science teaching intentions and behaviours
with their immediate determinants in the framework of the TPB. In addition to the
original TPB constructs, the study examined the influence of personal norms, self-
efficacy beliefs, epistemological beliefs and science content knowledge in the
research model. The extended TPB model employed in this study supported that the
TPB is a promising framework in exploring early childhood teachers’ science

teaching intentions and behaviours.

As a result of the structural model analysis, the extended TPB model explained 41.2
% variance of science teaching intention, and 13.5 % variance of science teaching
behaviour. With regard to the predictive power of the research model, all original
TPB components, self-efficacy beliefs and personal norms directly predicted the
teachers' science teaching intentions. Also, these variables indirectly predicted the
teachers' science teaching behaviours through their impacts on intentions. Moreover,
teachers' self-efficacy beliefs directly contributed to teachers' science teaching
behaviours. Perceived behavioural control, on the other hand, only contributed to

teachers' science teaching behaviours by way of its effect on science teaching
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intention. In the model, only science content knowledge and epistemological beliefs

did not make any contribution to predicting teachers’ science teaching intentions.

In particular, attitude toward science teaching made the strongest (f = .431, t =
9.431, p =.000) contribution by explaining the large part of the variance in
behavioural intention. This finding implied that the more early childhood teachers
hold positive attitudes towards science teaching or the more they believe that science
instruction is necessary and enjoyable, the more they plan or intend to teach science
in their classrooms. Therefore, in line with the assertion of Ajzen (2001) considering
the TPB constructs, it can be concluded that attitudes towards science teaching was
the most influential construct of early childhood teachers' science teaching
intentions with medium effect size (f 2 = 0.28). Previous TPB studies in educational
settings also reported similar results regarding attitude construct (e.g. Akyol, 2015;
Bilim, 2015; Haney et al., 1996; Kilic, 2011; Kilic, Soran, & Graf, 2011; Lumpe et
al., 1998; Salleh & Albion, 2004; Teo & Lee, 2010). Studying with science teachers,
Lumpe et al. (1998) found similar relationship between attitude and behavioural
intention regarding teaching Science-Technology-Society in the classroom (5 = .20).
Similarly, Kilic (2011) indicated that attitude was the strongest predictor of intention
to teach evolution for both Turkish and German biology and pre-service biology
teachers. Based on these findings, in general, educational researchers concluded that
teachers' attitudes toward teaching a particular topic or an issue is the most
influential factor to implement or not to implement that topic. The researchers
suggested that teachers should be involved in positive experiences regarding such
issues in professional development programs (e.g. Kilic, 2011; Lumpe et al., 1998).
In this aspect, the present study also provided contribution for the relationship
between the two major constructs of the TPB, attitude and intention. Aside from
possessing direct influence on intention, attitude influenced behaviour indirectly
through its effect on intention.
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The explanatory power of attitude on behaviours makes this construct an important
factor to study in educational research. The established correlation between attitudes
and behaviours (Shrigley, 1990; Ajzen, 1988) proved that teachers' attitudes towards
science teaching have an impact on their teaching practice. For instance, Erden and
Sonmez (2011) found that there was a positive relationship between the frequency
of science activities conducted by early childhood teachers and attitudes towards
science teaching, but the relationship was very small (r = 0.06). Therefore,
researchers concluded that there might be other factors influencing teachers' science
teaching practice and attitude. Similarly, Faulkner-Schneider (2005) found a
positive relationship between early childhood teachers' favourable attitude towards
science and science teaching and the rate of science activities implemented in their

classrooms.

In addition, early childhood teachers participated in this study hold fairly favourable
attitudes towards science teaching for young children. This finding is consistent with
many previous studies conducted in early childhood settings (e.g. Olgan et al., 2014;
Cho, 1997; Unal & Akman, 2006; Levitt, 2002). For instance, Cho (1997) found
that early childhood teachers' (N = 128) attitudes towards science teaching was
relatively positive with a mean score of 4.0 on a 5-point Likert scale, thus,
participant teachers thought that science teaching was necessary and important for
young children. Similarly, Faulkner-Schneider (2005) reported that preschool
teachers had a positive attitude towards science activities and so they thought
science instruction was necessary for children. In addition, they found science was
an enjoyable subject to teach children. Olgan et al. (2014) revealed that early
childhood teachers were aware of the importance of teaching science for young
children and so they had a positive attitude towards science with a higher mean value
(M = 3.72) than the midpoint of the measurement scale. However, in their study,
researchers reported that the participant early childhood teachers showed instability
for some items such as an attitude item about teachers' eagerness of teaching science

in their classrooms. Although the researchers used this item in the attitude scale, it
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provided clue about teachers' science teaching intentions. Thirty percent of teachers
stated themselves as undecided regarding this item whilst only 21.7 % of them stated
themselves as eager to teach science. This finding implied that most of the

participant teachers did not want to teach science in early childhood classrooms.

After attitude toward science teaching, personal norm was the second influential
construct that significantly predicted teachers' science teaching intentions. Thus,
early childhood teachers had feelings of personal obligation to teach science and
they considered the consequences of their choice of teaching or not teaching science.
In addition, early childhood teachers' intentions accounted for by personal norms (5
= .178) more than subjective norms (5 = .142). Certain research studies indicated
that when both subjective and personal norms were integrated into the TPB model,
behavioural intention was explained by personal norms rather than subjective norms
(e.g. Aertsens et al., 2009; White et al., 2015). This study also supported the
assertion that personal norms are worthy to include in the TPB model in order to
explain behavioural intentions. Moreover, personal norms were firstly studied in the
context of teaching behaviour in this study. In this respect, the current study leads
the way of including personal norms in teacher behaviour research in order to
explain behavioural intention of teachers. Furthermore, previous TPB studies have
indicated the contribution of personal norm construct in predicting human intentions
to enact in various kinds of behaviours (Aertsens, Verbeke, Mondelaers, &
Huylenbroeck, 2009; Harland et al., 1999; Nigbur et al., 2010; Rivis et al., 2009;
White et al., 2015). To illustrate, as a part of a large project, Harland et al. (1999)
examined the influence of personal norm in the context of environmentally related
behaviour with 445 people in Netherlands. This study found that the usage of
personal norms in the TPB as a predictor of pro-environmental behaviour and
intention. In addition, Rivis, Sheeran, and Armitage (2009) conducted a meta-
analysis to examine the impact of moral norms in the TPB models. Forty-six articles
regarding moral norms were examined in the meta-analysis including variety of

behaviours such as smoking, blood donation, condom use, needle sharing, or road
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crossing behaviour. This meta-analytic study revealed that the integration of
personal norm construct in the TPB model increased the explained variance of
behavioural intention by about 3%. Accordingly, the authors concluded that the

personal norm is a construct having predictive value in the TPB models.

In addition to personal norm, original normative component of the TPB, that is
subjective norm, was also found to be significant predictor of science teaching
intention (8 = 0.142, t = 4.163, p = .000). Thus, participant teachers felt social
pressures at some level from their referent group such as children, the MoNE, school
administration, parents, or colleagues with respect to science teaching. For instance,
if their children were interested in science, they feel pressure to teach science or
teachers may avoid science teaching due to the reluctant position of school
administration or parents. The finding of this study regarding the influence of
subjective norms was consistent with the results of the prior studies conducted with
teachers in the context of science education. For instance, Ballone and Czerniak
(2001) found that subjective norm had an impact on teacher intention in the context
of implementation of diverse instructional strategies in science education. In another
study, Paulussen, Kok, and Schaalma (1994) found that subjective norm was a
significant determinant of teachers' adoption of classroom based HIV/AIDS
education in Netherlands. Also, in the same context, Burak (1994) and Lin and
Wilson (1998) found similar results that teachers' felt social pressure from their
referents to intend to teach HIV/AIDS. Regarding subjective norm, on the other
hand, some studies indicated that subjective norm was not significant agent of
behavioural intention (e.g. Akyol, 2015; Bilim, 2015; Davis et al., 2002; Kilic et al.,
2011; Beck & Ajzen, 1991; Lumpe et al., 1998).

Perceived behavioural control as another original component of the TPB was a
significant determinant of teachers' science teaching intention although it had the
lowest significant path coefficient with behavioural intention (5 = .096, t = 2.819, p

=.005). On the other hand, perceived behavioural control was not direct determinant
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of teachers' science teaching (t = 1.541, p = .123). This means that perceived
behavioural control only exerted its effect on behaviour indirectly over behavioural
intention. This finding implied that teachers' science teaching behaviour indirectly
related with their controllability of teaching science through its effect on teacher
intention. Insignificant pathway from perceived behavioural control to behaviour
may be due to the fact that participant teachers felt themselves having high actual
control over science teaching behaviour, and so perceived behavioural control only
indirectly had an impact on their behaviour (see Ajzen & Madden, 1986). This
situation was supported that participant teachers felt relatively high control of
teaching science during their teaching service (M = 6.20, SD = 1.31). In addition,
control beliefs used as antecedent beliefs of perceived behavioural control also
endorsed that teachers' power of control on teaching science was relatively high (M
= 6.48, SD = .90). Madden et al. (1992) stated that individual's perceived
behavioural control over the behaviour can be higher if the requisite resources and
opportunities are available and vice versa. For instance, Ballone and Czerniak
(2001) found that perceived behavioural control was not significant to predict
science teachers' intention to use of a variety of instructional strategies. Researchers
interpreted this situation that teachers thought opportunities and available resources
might not be accessible for them. That is, teachers did not have enough planning
time, resources, materials, and also money to implement diverse teaching activities
in their science classrooms. As well as this discussion, another possibility of the
insignificant direct relationship may be due to the single-item measure of perceived
behavioural control although PLS-SEM is effortless to handle single item for
prediction (Afthanorhan, 2014). In their study with physical education teachers,
Jeong and Block (2011) found consistent result with the present study that perceived
behavioural control indirectly predicted teachers' behaviours to teach disabled
children by its influence on intention. The authors concluded that it may be due to
most of the physical teachers had control beliefs beyond their volition. On the other

hand, unlike the TPB model, some researchers (e.g. Czerniak et al. 1999; Gorman-
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Smith, 1993) did not use perceived behavioural control as a direct predictor of
teacher behaviour, and used perceived behavioural control only as a direct predictor
of teacher intention. Moreover, meta-analysis studies regarding the TPB revealed
that perceived behavioural control significantly contributed to the TPB models.
Godin and Kok's (1996) meta-analysis regarding health-related behaviours found
that perceived behavioural control was significant determinant of intention in 65
analyses out of 76. In their study, addition of perceived behavioural control in the
TPB model provided 13.1 % increase in average variance of intention depending on
the behaviour and 12 % increase in average variance of health-related behaviours.
Thus, perceived behavioural control was as important as attitude to explain
behavioural intention for health-related behaviours. This was similar to findings of
Van den Putte (1991) reporting that perceived behavioural control added additional
14% variance of intention and additional 4% variance of behaviour. Armitage and
Conner (2001) also reported that perceived behavioural control accounted 6 %
variance of intention with the multiple correlation coefficient of .43 and intention
were accounted for 27 % variance of behaviour with the multiple correlation
coefficient of .52 in their meta-analytic review. Thus, while perceived behavioural
control found to be significant component to explain human intention in some
contexts such as information system research (e.g. Chau & Hu, 2001; Yi et al.,
2006), or studies considering health-related behaviours (e.g. Godin & Kok, 1996),
this construct was found insignificant in some educational research context (e.g.
Ballone & Czerniak, 2001).

Self-efficacy beliefs as an additional variable to the TPB model were one of the
significant determinants of teachers' science teaching intention (f = .118, t = 3.747,
p =.000) and behaviour (t = 6.492, p = .000). The amount of relationship between
self-efficacy beliefs and behaviour, and intention to teach science and behaviour was
very close (8 = .241, p =.247; respectively). Many researchers in the field of science
have been used self-efficacy beliefs of teacher as an indicator of teacher's classroom
behaviours (e.g. Lumpe et al., 2000; Brickhouse, 1994; Czerniak & Shriver, 1994;
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Levitt, 2001; Lumpe et al., 2004) since teachers' self-efficacy beliefs directly have
an effect on what and how teachers teach in their classrooms. For instance,
Alisinanoglu et al. (2012) found early childhood teachers did not allocate time for
science activities in a regular basis since planning and performing science activities
were not easy tasks and many of them felt uncomfortable about this issue. This

finding was parallel with the findings of study of Sigirtmac and Ozbek (2011).

In general, many research studies revealed that teachers had low or moderate level
of self-efficacy beliefs to teach science (e.g. Harlen, 1997; Appleton & Kindt, 1999;
Garbet, 2003, Sigirtmac & Ozbek, 2011; Olgan et al., 2014). In addition, both pre-
service and in-service early childhood teachers' self-efficacy beliefs regarding
science teaching were at lowest level in comparison to other subject areas. Garbett
(2003) revealed that pre-service early childhood teachers felt themselves at least
confident and competent in teaching science in comparison to teaching other subject
areas such as English, Arts, Mathematics or Health and Physical Education. This
case was similar to the present study that early childhood teachers science teaching
self-efficacy beliefs was moderate (M = 3.4, SD= .68).

Moreover, while the perceived behavioural control did not have a direct influence
on teachers' science teaching behaviour, self-efficacy had a considerable influence
on teachers' science teaching behaviour. Self-efficacy beliefs added 5.0 % variance
in to explain teachers' science teaching behaviour. This implies that self-efficacy
construct is as important as behavioural intention to predict teacher behaviour.
Based on this discussion, it can be concluded that the TPB with the inclusion of self-
efficacy beliefs increased the explanation power of teachers' science teaching
intention and behaviour. Although Ajzen (1991) discussed that self-efficacy and
perceived behavioural control are synonymous, many researchers stated these two
constructs are different in nature and so, should be evaluated separately (e.g.
Armitage, 1997; Dzewaltowski, Noble, & Shaw, 1990; Terry & O’Leary, 1995;
White, Terry, & Hogg, 1994). The TPB literature indicated that there is a clear
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distinction between perceived behavioural control and self-efficacy depending on
the behaviour type (e.g. Manstead & van Eekelen, 1998; Terry & O’Leary, 1995).
For instance, Terry and O’Leary (1995) found that self-efficacy only predicted
intention to do exercise, albeit perceived behavioural control could predict exercise
behaviour. In another study, Giles, McClenahan, Caims, and Mallet (2004) indicated
that self-efficacy was an essential determinant of behavioural intention within the
context of blood donation behaviour. In addition, Dzewaltowski et al. (1990)
examined the three theories of social cognitive theory, the TRA and the TPB in the
context of physical activity participation and revealed that self-efficacy, not

perceived behavioural control, influenced behaviour directly.

On the other hand, the PLS structural model analysis indicated no relationship
between teachers' science content knowledge and their science teaching intention (5
=.001, t = .025, p =.921). In contrast to this finding, previous literature indicated
that science content knowledge of teachers' directly influence science instruction
(e.g. Czerniak, 1989; Garbet, 2003; Harlen, 1997; Harlen & Holroyd, 1995;
Faulkner-Schneider, 2005). For instance, Faulkner-Schneider (2005) found a
positive relationship between the proportion of teachers' science content knowledge
and knowledge of science teaching with the frequency of science activities
implemented in the classroom. In addition, literature revealed that teachers who are
worried about their science content knowledge often teach less science, or only teach
topics in which they feel comfortable by depending on the text and Kits directly, or
by expository teaching with less or no discussion (Czerniak, 1989; Harlen, 1997;
Harlen & Holroyd, 1995). A possible explanation for the insignificant contribution
of teachers' science content knowledge on their intention to teach science can be
derived from the assertion of Nespor (1987) that teacher beliefs were more
influential than teacher knowledge on teachers' decisions about their educational
practices. Another possible explanation of this finding can be due to the indirect

relationship between science content knowledge and science teaching behaviour.
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Therefore, the direct relationship between science content knowledge of teachers

and their science teaching behaviour should be examined.

Moreover, in the present study, early childhood teachers' science content knowledge
level was found to be slightly higher than the average score of the test (M = 7.82,
SD = 2.41). Teachers participated in this study frequently selected the one of the
alternative of "I do not know" in multiple choice science concept test. For instance,
alternative of "I do not know" was highly chosen by participant teachers in questions
of buoyancy force, sky, and matter properties (35 %, 27.8 %, and 23.7 %;
respectively). In addition, although the item discrimination and item difficulty
indexes were acceptable statistical level (see Table 3.16), participant teachers could
not answer correctly some questions about adaptation (35.6 %), sky (34.5 %),
buoyancy force (41.5 %), matter properties (41.6 %), biodiversity (32.9 %). This
implied that early childhood teachers had a very poor knowledge of science or, they
may have no idea about asked science topic. This result was consisted with previous
literature. For instance, Kallery and Psillos (2001) reported that science content
knowledge of early childhood teachers and their conceptual understandings were
limited and teachers used irrelevant scientific conceptions, which were named as
alternative conceptions (e.g. misconceptions and confusing expressions) during
science activities in their classrooms. Besides, Timur (2012) found that preschool
teacher candidates had poor science content knowledge and this resulted in
unsuccessful science activities and unfavourable attitudes towards science teaching.
Consequently, preschool teacher candidates preferred to conduct art activities rather

than science activities.

Furthermore, early childhood teachers' science teaching intentions was found to be
significant and direct predictor of their self-reported science teaching behaviour (5
=.247,t=28.936, p =.000). In other words, early childhood teachers' intent to teach
science was one of the significant indicators of the number of science activities

provided in the classroom. The studies employing the TPB in the context of teachers'
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science instruction practices have revealed the consistent results with the present
study (Jeyong & Block, 2011; Gorman-Smith, 1993; Czerniak et al., 1999; Jesus &
Abreu, 1994; Bilim, 2015). To illustrate, Gorman-Smith (1993) used only teacher
intention to predict teachers' usage of microcomputer science laboratory interface
materials during science teaching and explained 40% variance of teacher behaviour.
Similarly, Czerniak et al.(1999) used teacher intention alone to explain teacher self-
reported behaviour in the context of utilising educational technology in science
classrooms and accounting for 18% of variance in teacher behaviour. Moreover, in
their study, Jeyong and Block (2011) found that only intention statistically
significant predictor of self-reported behaviour in the context of teaching students
with disabilities and 21.7 % of the variance of physical education teacher behaviour
was explained. These studies concluded that teacher intention is a significant and

direct indicator of teachers' classroom behaviours.

Regarding belief components of the research model, in this study, behavioural
beliefs regarding early childhood teachers' science teaching behaviours were found
to be significant determinant of their attitudes toward science teaching (8 = .503).
The path between behavioural beliefs and attitude was the second highly significant
path in the model (t=12.472, p=.000). In addition, PLS structural model indicated
that the sixteen behavioural belief items accounted for 25.3 % of the variance in
attitude towards science teaching. This finding agrees with the results of the TPB
studies reporting the relationship between behavioural beliefs and attitude towards
the behaviour (e.g. Fishbein & Azjen, 1975; Armitage & Conner, 2001; Alhendal,
2013). Moreover, as proposed in the TPB, behavioural beliefs were indirectly
influence behavioural intention with the mediation of attitude. Mediation analyses
confirmed that full mediation model was suitable in the present model as proposed
in the original model since the small change in effect size with partial mediation (see
Table 4.23). According to the result of normative beliefs analysis, participant
teachers considered the expectation of children mostly, and then the MoNE, school

administration, parents, and lastly colleagues. As seen, teachers indicated the least
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consideration towards the expectation of their colleagues. Thus, early childhood
teachers showed that they feel social pressure to teach science explicitly. Moreover,
the relationship between normative beliefs and subjective norm constructs showed
the highest path coefficient in the research model (8 = 0.611) and correspondingly
the highest significant path (t = 26.200, p = .000). In addition, normative beliefs
were accounted for 37% of the variance of subjective norm construct. Thus,
normative beliefs of teachers supported to be underlying basis of their subjective
norms in the context of science teaching. Thus, the direct measurement of the TPB
(i.e. SN) and indirect measurement of the TPB (i.e. NB) regarding normative beliefs
were closely related as proposed in the TPB model (e.g. Ajzen & Fishbein, 1980;
Fishbein & Ajzen, 1975; Ajzen, 1991). The finding of this study regarding
normative beliefs was supported by prior research studies. For instance, Armitage
and Conner (2001) reported an average component relationship between normative
beliefs and subjective norms as .50 and normative beliefs component explained 25%
of variance in subjective norms. The findings of normative beliefs indicated that the
most influential referent group of teachers were children and the MoNE. On the
other hand, in some other studies, administrative support was found to be significant
agent of teacher behaviour (Haney, 1994; Beck, 1997; Hartzell-Ballone, 1999). In
these research studies, it was revealed that teachers expected collaboration with
administration regarding their activities such as peer coaching, leading, advising,
providing resources or etc. (NRC, 1996; Loucks-Horsley, 1998; Loucks-Horsley, et
al., 1998).

In this study, the relationship between control beliefs and perceived behavioural
control was slightly lower (# = .224) than the other relationships between direct and
indirect measurements (i.e. behavioural beliefs-attitude and normative beliefs-
subjective norms) but still significant (t= 6.117, p=.000). In addition, control beliefs
were explained only 5 % variance of perceived behavioural control. This finding
therefore needs to be interpreted with caution. Since initially and in line with the

TPB, it was proposed that the underlying belief of perceived behavioural control
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over science teaching was based upon control beliefs regarding science teaching. A
possible explanation of this low relationship between control beliefs and perceived
behavioural control may be due to one item measure of perceived behavioural

control.

Lastly, the construct of scientific epistemological beliefs was included in the model
as a predictor of science content knowledge of teachers. Unexpectedly, science
content knowledge was not predicted by all dimensions of early childhood teachers'
epistemological beliefs. This may be due to the fact that the science content
knowledge test could be fail to accurately measure science knowledge level of
teachers. On the other hand, previous literature indicated that epistemological beliefs
have an impact of teacher's teaching practice (e.g. Pajares, 1992; Yang, Chang, &
Hsu, 2008) and for this reason; a substantial body of research has concentrated on
personal beliefs of teachers in order to explore teacher classroom behaviour (Yang
et al., 2008; Richardson, 1996; Pajares, 1992; Jones & Carter, 2007; Cain, 2012).
Epistemological beliefs were used in this study as a predictor variable of intention
through its effect on science content knowledge. Like science content knowledge,
epistemological beliefs were also unsuccessful to predict indirectly teachers' science
teaching intentions. Therefore, in future studies, the impact of epistemological

beliefs on teachers’ science teaching intentions could be investigated directly.

5.2 Conclusions

The present research attempted to make contribution to the gap of ECE literature by
addressing the factors influencing early childhood teachers' science teaching
practices. An extended model of the TPB offered a practical framework to indicate
relative contribution of each hypothesized factors on teacher intention and behaviour
regarding science instruction in ECE classrooms. In addition to original TBP
constructs, some of the additional predictors (i.e. personal norm and self-efficacy
beliefs) may help to understand teachers' classroom behaviour. As a result, the

findings of the present study offer support for using the TPB in investigating
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teachers' classroom behaviours. Besides, the findings of this study offer valuable
cognisance to the contemporary early childhood science education situation in
Turkey.

In the present study, all three tenets of the TPB (i.e. attitude towards behaviour,
subjective norm, and perceived behavioural control) made significant contributions
to the early childhood teachers' science teaching intentions. Whilst attitude toward
behaviour made the greatest contribution of teachers' intention to teach science,
perceived behavioural control was the weakest component to predict early childhood
teachers' intentions. Teachers who had a more positive attitude towards science
instruction and evaluate science as an important and useful subject for children were
more likely to teach science to young children. Moreover, attitude toward behaviour,
subjective norm and perceived behavioural control together accounted for 36.0 %
of the variance in behavioural intention. Addition of constructs of personal norm
and self-efficacy beliefs increased predictive variance of behavioural intention by
5.2 %, whilst science concept knowledge did not make any change. This finding
thereby supported the previous research results indicating that teacher beliefs are
key predictors of teacher classroom behaviour (e.g. Pajares, 1992; Crawley &
Koballa, 1992; Czerniak, et al., 1999; Lumpe et al., 1996; DeSouza, 1994).
Regarding normative component, the impact of personal norms of teachers was
slightly higher than their subjective norms. This means that teachers' internal
motivation to teach science was more important for teachers than the expectation of
other people such as school administrator, colleagues, or children. This study has
also supported the use of teachers' intent as a direct predictor of their classroom
behaviour in the context of science-related teaching practices. Moreover, indirect
measurements of the TPB (i.e. behavioural beliefs, normative beliefs, and control
beliefs) are also included in the research model due to the fact that such beliefs
indicate the underlying basis of the direct measures (i.e. attitude, subjective norm,

and perceived behavioural control).
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5.3  Implications of the Study

The findings of this study presented a variety of theoretical and practical

implications. Following section explained these implications.

5.3.1 Theoretical implications

This study has attempted to develop a conceptual model to predict teachers'
intentions and behaviour regarding science teaching. A systematic literature review
provided a guideline to determine which psychological construct should be included
in the research model. According to literature review, in addition to main TPB
constructs (attitude, subjective norm, and perceived behavioural control), self-
efficacy beliefs, personal norm, science content knowledge, and epistemological
beliefs should be examined in the model. Although quite a few research studies
indicated the importance of self-efficacy beliefs on teachers' educational practices,
the studies concerning other additional factors (i.e. personal norm, science content
knowledge, and epistemological beliefs) were scarce. By means of this endeavour,
it was seen that inclusion of self-efficacy beliefs and personal norm constructs
improved the explanatory power of the extended TPB model, albeit science content

knowledge and epistemological beliefs did not make any change unexpectedly.

From a theoretical perspective, significance of the self-efficacy beliefs in teachers'
classroom behaviour was highlighted once more since self-efficacy found to be one
of the major determinants of both teachers' science teaching intention and behaviour.
In addition, it was supported that self-efficacy beliefs and perceived behavioural
control are separate constructs and should be examined individually as mentioned
in many studies (e.g. Armitage & Conner, 2001; Terry and O’Leary, 1995; Sparks
et al., 1997; Manstead & van Eekelen, 1998). In comparison, self-efficacy made a
greater contribution in predicting teacher behaviour than the perceived behavioural
control in the model. It was also concluded that perceived behavioural control had a

less predictive value for both intention and behaviour consistent with some research
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findings (e.g. Manstead & van Eekelen, 1998; Armitage and Conner, 1999; Giles et
al., 2004). This result raised the suggestion of that perceived behavioural control
component may be substituted with the self-efficacy beliefs (Chang, 1998). Also, it
should be emphasized that self-efficacy beliefs and control beliefs are conceptually
different. Items measuring control beliefs included the factors impeding or
facilitating science teaching behaviour such as availability of resources, materials,
lack of time, or children’s desire to learn science. On the other hand, self-efficacy
beliefs items included teachers’ own capabilities to teach science such as knowledge

of science teaching, or following children during science activities.

Moreover, it was proved that the extended TPB was beneficial in exploring the
teachers' science teaching intention and behaviour as well as the relationship with
corresponding beliefs. The structural model indicated that attitude towards science
teaching had the strongest influence on teachers' intent to teach science activities in
early childhood classrooms. As a result, it is crucial to help early childhood teachers
to develop positive attitudes towards science. This can be achieved by involving in
positive science teaching experiences by means of in-service and pre-service
training programs. Both in-service and pre-service teachers may be influenced from

concrete and successful science activities.

This research model of this study was broadened with personal norm construct of
Schwartz (1977) in order to explore internal normative beliefs of teachers. The
addition of predictors to the original TPB was shown to strengthen the predictive
power of the resulting model. To conclude, this study provides empirical support for
the usage of the TPB model with two additional constructs (i.e. personal norm and

self-efficacy beliefs) in the context of teaching behaviour.

5.3.2 Methodological contribution

Although the questionnaire of the study was prepared in accordance with the TPB

guideline, the questionnaire items were adapted into the study context, and then
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verified and checked for the reliability and validity. Although a few numbers of the
items were removed from the research model, the remained items showed an

acceptable level of fit indices in the structural model analysis.

In addition, this study examined the early childhood teachers’ science teaching
intentions and behaviours with related construct by using structural equation
modelling in spite of using first generation analysis such as regression analysis. In
other words, SEM has found to be useful for the developing and testing theories by
using the second generation multivariate analysis technique. In addition, SEM

provides formulate a theory about the relationships among variables.

Moreover, the partial least square structural equation modelling was used in this
study since the distribution of data was non-normal, and negatively skewed and the
model was fairly complex. PLS-SEM is evaluated as more user friendly when
nonparametric analyses are needed (Hair, 2010; Hair et al., 2012a; Henseler et al.,
2009; Chin, 1998). Jakobowicz (2006) stated that PLS-SEM can be applied to
complex problems or small sample since its characteristics of salleable assumptions
make it be advantageous over CB-SEM. To conclude, the PLS-SEM was found to
be useful to test extended TPB model of the present study.

5.3.3 Practical implications

The results of this study have many implications for teacher education programs and
curriculum developers. Exploring personal, contextual, and social factors that
influence conducting science activities in early childhood classrooms provide
insight to science education policies and in-service training programs. Prior studies
showed that early childhood teachers usually do not allocate time for science
activities due to various reasons such as inadequacy of science corners, lack of
science content knowledge or absence of self-efficacy. This study also supported the
findings of previous studies that teacher beliefs are essential factor influencing their
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classroom behaviours. This finding implied that teacher educators, curriculum
developers and policy makers should consider the influences of teacher beliefs on
their classroom practices. To achieve favourable beliefs regarding science teaching,
professional development programs or workshops should be planned for in-service
teachers. For instance, in in-service training or professional development programs,
teachers should have opportunity to implement basic science activities and to learn
how to conduct successful science activities. When teachers see the science
activities were enjoyable, easy, and in hand, they will probably show more intend to
teach science. This will also lead to improve teachers’ self-confidence to conduct
science activities. Also, in such programs, teachers should be learn the importance
of informal learning environments by experiencing them. According to National
Science Foundation (NSF, 1998), participating in informal science education
projects result in positive attitude change toward science and related issues.
Therefore, teachers can visit science-technology centers, museum, science exhibits,
aquaria, biological gardens, zoological parks, and libraries (see NSF, 1998). These
suggestions are also valid for teacher education programs. Early childhood teacher
education program should encourage teacher candidates to form favourable attitudes

and beliefs toward science teaching by providing such experiences for them.

Moreover, teachers and pre-service teachers should get involved in workshops or
lessons to learn what they use as science materials or how to develop basic science
materials. According to the MoNE (2013) science materials in early childhood
classrooms are specified as the supplies that can be easily found in daily life such as
glasses, spoons, sand, stones, seeds, buckets, or magnifying glasses. However,
teachers thought that they do not have adequate materials to conduct science
activities. Therefore, both in-service and pre-service programs should be designed

in order to show how to conduct science activities by using simple materials.

In short, according to the finding of the present study, effective ECE program should

provide enough opportunities to experience science activities, help teachers improve
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their self-efficacy beliefs regarding science teaching, educate teachers on how
science activities successfully conducted, and encourage teachers to conduct science

activities.

54 Limitations and Recommendations

Although this study has ensured significant contribution in teacher education
literature, it has a few important limitations which should be considered in future
research. First, the data were based on self-report measures for all individual
questionnaires. Although it was assumed that participant teachers completed the
survey accurately and seriously, self-report measures sometimes mislead the results
of the study. Future studies also call for qualitative or mixed methods research to
better understand teachers' actual science teaching behaviours. It is, therefore
recommended for future research that classroom observation involving video

recording, written assessments, clinical interviews and artifacts analysis.

Second, in this study, science content knowledge test included 14 questions after
pilot study. This can not be enough to measure teachers’ general science content
knowledge. Therefore this test should be improved, and the number of questions
should be increased for future studies. In addition, this study science content
knowledge of teachers failed to explain their science teaching intentions. In other
words, in the research model, the indirect relationship between science content
knowledge and science teaching behaviour was examined and no relationship was
found. Future studies should examine the direct relationship between science
content knowledge and science teaching behaviour. In addition, the impact of
epistemological beliefs on teachers’ science teaching intentions could be

investigated directly.

Second, the data of the present study were collected from a large number of teachers
from different regional districts of Turkey; however, only public school teachers

participated in the study. The recommendation is that collecting data from both
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public and private schools will allow researchers to compare the beliefs and science

teaching applications of teachers working in different types of schools.

Third, this study did not included demographic variables such as experience of
teachers, gender, age or educational experience in the research model. With this
respect, another recommendation is that such variables can be used as moderators
in the future research studies. Although demographic variables were collected by
Demographic Information Questionnaire, descriptive analysis indicated that there
was not apparent subgroups. For instance, regarding gender, 90.6 % of teachers were
female, or regarding teaching experience, 52.4 % of teachers had 1 to 5 year
experience, and 27.6 % of them had 6 to 10 year experience. It was believed that
more apparent groups regarding teachers’ characteristics would be aroused in the
forthcoming years and this could be more meaningful to see the impact of teachers’

characteristics.

Last, in this study some constructs had only one item (i.e. perceived behavioural
control and science teaching behaviour) from the beginning of the study. These
constructs should be improved in future studies to handle single item measure issue.
Although the PLS-SEM analysis can handle single item issues (Afthanorhan, 2014),

the reliability and validity of the single item measurements can not be calculated.
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APPENDICES

APPENDIX A

TABLE OF SPECIFICATION OF GENERAL SCIENCE CONTENT

KNOWLEDGE TEST
Knowledge Comprehension  Application

-c% £ § Food chain Q13
Lge o .
=S T & Living organisms Q2

Biodiversity Q9
% Matter Properties Q8
C -
.é Light Q11 Q4
3 Buoyancy Force Q7
g Heat and Q3

Temperature
% Changes in Earth Q5 Q12
% Atmosphere and Sky Q6 Q14
2 Recycling Q1
Wi Energy resources Q10
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APPENDIX B

FACTOR LOADINGS FOR BEHAVIOURAL INTENTION AND
DIRECT MEASUREMENTS

Factor

1 2 3 4 5
PN9 .798
PN6 779
PN1 .754
PN7 .703
PN5 .687
PN2 .686
PN3 .640
PN10 595
PN8 522
PN4 492
ATT2 .936
ATT7 .926
ATT3 .908
ATT8 .842
ATT6 .841
ATT9 .808
ATT1 .661
ATT4 573
ATT5 .368
SE11 874
SE7 .800
SE5 .748
SE2 725
SE1 672
SE10 .635
SE3 576
SE6 .565
SE9 A71
SES8 -.306
SE4 .355
SN2 .957
SN1 916
SN3 .896
SN4 541
INT1 .834
INT2 .810
INT3 517

Note. INT intention, PN personal norm, SE self-efficacy beliefs, ATT attitude, SN subjective norm
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APPENDIX C

FACTOR LOADINGS FOR INDIRECT MEASUREMENTS

Factor
1 2 3

BB5 .996

BB7 974

BB3 973

BB1 961

BB6 .952

BB2 .942

BB8 918

BB4 .903

BB9 770

BB12 .763

BB10 .631

BB17 .624

BB16 .610

BB15 .607

BB14 .562

BB13 513

CB5 .837

CB4 .804

CBe6 .728

CB1 726

CB3 .720

CB2 716

CB7 .669

CB8 .383 312
NB5 .805
NB4 794
NB1 .655
NB3 .643
NB2 310 .536

Note. BB behavioural belief, NB normative belief, CB control belief
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APPENDIX D

PERMISSION OF METU HUMAN SUBJECTS ETHICS COMMITTEE

.\ ORTA DOGU TEXKNIK UNIVERSITESI
7) MIDDLE EAST TECHNICAL UNIVERSITY

DUMLUPINAR BULVARI 06300
CANKAYA ANKARA/TURKEY

T:+90 312210 22 91
+90 312 21¢ 7 QQ'
Fro03122101858  gavi 08620816/ (k) —

www.Uearn. metu.edu.tr

19.03.2014

Génderilen : Prof. Dr. Ceren Oztekin

Ik gretim Balumi

Gonderen : Prof. Dr. Canan Ozgen /ZZM%%KM/

IAK Bagkani
ligi . Etik Onayi

Danigmaniigini  yapmis oldugunuz ilkégretim Bslumi  6grencisi
Gokcen Ozcan'in “Okul Oncesi Ogretmenlerin Fen Ogretimine
Yonelik Niyet ve Davranislarinin Planlanmis Davranig Teorisi ile
Agiklanmas!” isimli aragtirmasi ‘“insan Aragtirmalarn  Komitesi”

tarafindan uygun gorillerek gerekli onay verilmistir.

Bilgilerinize saygilarimla sunarim.

Etik Komite Onay!
Uygundur

19/03/2014

/é/fﬂ y

Prof.Dr. Canan Ozgen
Uygulamali Etik Arastirma Merkezi
( UEAM ) Bagkani
ODTU 06531 ANKARA
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APPENDIX E

PERMISSIONS OBTAINED FROM MINISTRY OF NATIONAL
EDUCATION

&‘wm," sl TC .
y\ % MILLI EGITIM BAKANLIGI
- < Yenilik ve Egitim Teknolojileri Genel Muidiirliigii
Say1 : 81576613/605/1735734 30/04/2014

Konu: Anket Uygulama Izni

T.C.
ORTA DOGU TEKNIK UNIVERSITEST REKTORLUGUNE

Tigi: 18/04/2014 tarih ve 54850036-300-2055-004549 say1l yaz.

Iligi yazi ile Genel Midiirliigiimiize gondermis oldugunuz Ijni\(_ersitcniz Tk gretim
Anabilim Dal doktora 6grencisi Gokgen OZCAN'In "Okul Oncesi Ogretmenlerinin Fen
Ogretimine Yonelik Niyet ve Davraniglarinin Planlanmig Davranig Teorisi ile Agiklanmast"
konulu tezinde kullanilmak tizere olusturdugu veri toplama araglarina yonelik izin talebi,
Genel Midirliigiimiiz tarafindan incelenmisgtir.

Onayl bir 6rnegi Bakanligimizda muhafaza edilen, uygulama sirasinda da mithiirlii ve
imzal1 6rnekten gogaltilan veri toplama araglarinin, drneklem olarak segilen okullarda egitim
ogretimi  aksatmadan, goniillilik esas olmak kaydiyla uygulanmasinda bir sakinca
gorilmemektedir.

Bilgilerinizi ve geregini rica ederim.

Mustafa KOC
Bakan a.
Genel Mudir

EK: Veri Toplama Araci (12 Sayfa)

Bu belge, 5070 sayili Elektronik imza Kanununun 5 inci maddesi geregince giivenli elektronik imza ile imzalanmustir
Evrak teyidi http:/evraksorgu.meb.gov.tr adresinden 5fbf-6b8d-3171-8b6d-cdf8 kodu ile yapilabilir.

Atatiirk Blv. 06648 Kizilay/ANKARA Ayrintili bilgi igin: Ad SOYAD Unvan
Elektronik Ag: www.meb.gov.tr Tel: (0 312) XXX XX XX
e-posta: adsoyad@meb.gov.tr Faks: (0312) XXX XX XX
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APPENDIX F

VOLUNTARY PARTICIPATION FORM

GONULLU KATILIM FORMU

Bu ¢aligma, ODTU Egitim Fakiiltesi ilkdgretim Boliimiinde gérev yapmakta olan Prof. Dr.
Ceren Oztekin danmismanliginda ve Prof. Dr. Jale Cakiroglu es-danismanliginda Gokcen
Ozcan tarafindan yiiriitiilen, bir Doktora Tez ¢alismasidir. Calismanim amaci, okul ncesi
ogretmenlerinin derslerinde fen egitimine yer verme davranigini ve niyetini tahmin eden
degiskenleri planlanmis davranis teorisi kullanarak incelemektir. Calismaya katilimda
gonillilik esastir. Katithminiz ¢alismayla ilgili veri toplama araglarini yanitlayarak
gerceklesecek olup, bunun igin Ongoriilen siire yaklasik 30 dakikadir. S6z konusu veri
toplama araglarinda, sizden kimliginizi belirtecek higbir bilgi istenmemektedir.
Cevaplariniz tamamiyla gizli tutulacak ve sadece arastirmacilar tarafindan
degerlendirilecektir; elde edilecek bilgiler bilimsel yayinlarda kullanilacaktir.

Caligmada kullanilan veri toplama araglari, genel olarak kisisel rahatsizlik verecek sorulari
icermemektedir. Ancak, katilim sirasinda sorulardan ya da herhangi baska bir nedenden
otiirli kendinizi rahatsiz hissederseniz cevaplama isini yarida birakip ¢ikmakta serbestsiniz.
Boyle bir durumda veri toplama araglari uygulayan kisiye, veri toplama araglarim
tamamlamadiginizi sdylemek yeterli olacaktir. Uygulama sonunda, bu g¢alismayla ilgili
sorulariniz cevaplanacaktir. Bu c¢aligmaya katildiginiz i¢in simdiden tesekkiir ederiz.
Calisma hakkinda daha fazla bilgi almak icin tez danisman1 ODTU Ilkdgretim Boliimii
ogretim iiyesi Prof. Dr. Ceren Oztekin (Tel: 0 312 210 41 94; e-posta: ceren@metu.edu.tr),
es-damigman1 ODTU Ilkégretim Boliimii 6gretim iiyesi Prof. Dr. Jale CAkiroglu (Tel: 0 312
210 40 51; e-posta: jaleus@metu.edu.tr) ya da arastirmaci 6gretmen Gokcen Ozcan (Tel: 0
543 776 42 10; e-posta: gokcenozcan@gmail.com ) ile iletisim kurabilirsiniz.

Bu calismaya tamamen goniillii olarak katiliyorum ve istedigim zaman yarida kesip
ctkabilecegimi biliyorum. Verdigim bilgilerin bilimsel amach yayimlarda kullanilmasini
kabul ediyorum. (Formu doldurup imzaladiktan sonra uygulayiciya geri veriniz).

Isim Soyad Tarih Imza
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APPENDIX G

DESCRIPTIVE STATISTICS

Mean Median Min Max Standard Kurtosis ~ Skewness
deviation
ATT1 6.299 7.000 1.000 7.000 1.244 4.154 -2.057
ATT2 6.118 7.000 1.000 7.000 1.288 2.469 -1.642
ATT3 6.344 7.000 1.000 7.000 1.196 5.083 -2.221
ATT4 6.157 7.000 1.000 7.000 1.290 2.912 -1.774
ATT5 4.929 5.000 1.000 7.000 1.688 -0.626 -0.458
ATT6 6.164 7.000 1.000 7.000 1.303 2.357 -1.666
ATT7 6.071 7.000 1.000 7.000 1.366 1.451 -1.483
ATT8 6.156 7.000 1.000 7.000 1.321 2.780 -1.752
ATT9 6.087 7.000 1.000 7.000 1.379 2.354 -1.660
B 4,918 5.000 1.000 7.000 1.129 0.302 -0.026
INT1 6.165 7.000 1.000 7.000 1.132 3.257 -1.638
INT2 6.195 7.000 1.000 7.000 1.173 3431 -1.784
INT3 6.178 7.000 1.000 7.000 1.157 3.509 -1.750
SN1 5.402 6.000 1.000 7.000 1.652 0.759 -1.154
SN2 5.461 6.000 1.000 7.000 1.615 1.160 -1.247
SN3 5.458 6.000 1.000 7.000 1.614 0.934 -1.184
SN4 5.463 6.000 1.000 7.000 1.584 0.812 -1.128
PBC 6.199 7.000 1.000 7.000 1.314 4.844 -2.156
PN1 6.024 6.000 2.000 7.000 0.991 0.887 -1.013
PN2 5.610 6.000 1.000 7.000 1.415 0.959 -1.091
PN3 5.997 6.000 1.000 7.000 1.227 2.839 -1.551
PN4 5.857 7.000 1.000 7.000 1.781 2.303 -1.831
PN5 6.199 7.000 1.000 7.000 1.230 4.211 -2.003
PN6 6.384 7.000 2.000 7.000 0.972 6.410 -2.265
PN7 6.216 7.000 1.000 7.000 1.163 4.237 -1.972
PN8 5.811 6.000 1.000 7.000 1.690 2.004 -1.676
PN9 6.378 7.000 1.000 7.000 0.959 5.923 -2.060
PN10 5.899 7.000 1.000 7.000 1.568 2.465 -1.738
SE1 2.729 3.000 1.000 5.000 1.409 -1.289 0.198
SE2 4.071 4.000 1.000 5.000 0.931 0.564 -0.906
SE3 3.761 4.000 1.000 5.000 0.976 -0.513 -0.397
SE4 4.098 4.000 2.000 5.000 0.899 -0.558 -0.637
SE5 3.933 4.000 1.000 5.000 0.938 0.222 -0.754
SE6 4.189 4.000 1.000 5.000 0.855 0.799 -0.997
SE7 2.761 3.000 1.000 5.000 1.443 -1.344 0.156
SE8 3.274 3.000 1.000 5.000 1.355 -1.079 -0.338
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SE9
SE10
SE11
EB1
EB2
EB3
EB4
EB5
EB6
EB7
EB8
EB9
EB10
EB11
EB12
EB13
EB14
EB15
EB16
EB17
EB18
EB19
EB20
EB21
EB22
BB1
BB2
BB3
BB4
BB5
BB6
BB7
BB8
BB9
BB10
BB11
BB12
BB13
BB14
BB15
BB16
NB1

3.107
2.762
2.756
3.400
2.592
4.328
4.097
4.547
3.359
4.138
4.186
4.456
3.542
4531
2.842
2.964
4.263
4.523
3.252
3.535
4.276
3.518
4.342
4112
4.364
44.483
43.133
44.303
44.760
43.206
42.821
42.225
42.254
41.919
42.455
42.358
38.501
38.464
41.021
40.312
40.047
28.942

3.000
3.000
3.000
3.000
2.000
5.000
4.000
5.000
3.000
4.000
4.000
5.000
4.000
5.000
3.000
3.000
5.000
5.000
3.000
4.000
5.000
4.000
5.000
4.000
5.000
49.000
49.000
49.000
49.000
49.000
49.000
49.000
49.000
49.000
49.000
49.000
42.000
42.000
49.000
42.000
42.000
30.000

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

5.000
5.000
5.000
5.000
5.000
5.000
5.000
5.000
5.000
5.000
5.000
5.000
5.000
5.000
5.000
5.000
5.000
5.000
5.000
5.000
5.000
5.000
5.000
5.000
5.000
49.000
49.000
49.000
49.000
49.000
49.000
49.000
49.000
49.000
49.000
49.000
49.000
49.000
49.000
49.000
49.000
49.000

1.520
1.532
1.451
1.325
1.375
0.938
1.026
0.782
1.336
1.029
0.962
0.781
1.295
0.736
1.156
1.285
0.927
0.769
1.345
1.350
0.925
1.366
0.879
0.939
0.854
7.748
9.480
7.608
7.550
8.494
8.830
9.368
9.665
9.810
9.192
9.999
12.072
11.716
10.397
10.979
11.102
15.147

-1.400
-1.502
-1.380
-1.097
-1.002
2.599
0.684
3.480
-1.175
1.264
0.897
2414
-1.088
3.257
-0.664
-0.992
0.831
3.537
-1.157
-1.064
1.912
-1.018
1.693
0.500
2.550
8.117
4.606
7.496
8.841
4.100
3.545
2.439
2.738
2.753
3.540
3.240
0.326
0.112
2.049
1.175
1.371
-1.095

-0.143
0.155
0.123

-0.267
0.468

-1.654

-1.099

-1.883

-0.199

-1.276

-1.147

-1.525

-0.344

-1.739
0.196
0.174

-1.173

-1.824

-0.130

-0.406

-1.412

-0.462

-1.362

-0.927

-1.540

-2.507

-2.051

-2.300

-2.584

-1.808

-1.738

-1.546

-1.647

-1.630

-1.734

-1.817

-1.044

-0.944

-1.454

-1.289

-1.331

-0.286
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NB2
NB3
NB4
NB5
CB1
CB2
CB3
CB4
CB5
CB6
CB7
CB8

37.503
32.841
35.014
32.951
43.307
43.518
38.416
37.109
35.663
42.773
37.400
32.727

42.000
35.000
36.000
36.000
49.000
49.000
42.000
42.000
36.000
49.000
42.000
35.000

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

49.000
49.000
49.000
49.000
49.000
49.000
49.000
49.000
49.000
49.000
49.000
49.000

11.959
13.817
13.950
14.229

8.704

8.551
10.377
12.356
13.046

9.053
11.654
13.987

0.141
-0.715
-0.525
-0.813

3.866

4.617

0.587

0.097
-0.597

3.437

0.323
-0.770

-0.915
-0.547
-0.756
-0.543
-1.860
-1.967
-0.916
-0.909
-0.699
-1.787
-0.952
-0.538
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APPENDIX H

DEMOGRAPHIC INFORMATION SCALE

A. KISISEL BIiLGILER
1. Cinsiyetiniz: 7. Cahistiginiz okul tiiriinii isaretleyiniz.
U Kadin QErkek 1.[1 Devlet bagimsiz anaokulu

2. En son mezun oldugunuz okul
tiirii:
1 On lisans
1 Lisans (Universite)
[J Yiiksek lisans
1 Doktora

3. Fen 6gretimi/egitimi ilgili
egitimler (hizmet i¢i, kurs, seminer,
vs.) aldiniz mi?

[J Evet [J Haynr.

4. Kag yildir 6gretmenlik
yapiyorsunuz?

5. Fen bilimleri ilgili yaymlar1 ne
siklikta takip ediyorsunuz?

[J Higbir zaman
[JAra sira

[1S1k sik

[J Her zaman

6. Smifimzdaki ¢cocuklarin ay arahg:
nedir?

1.0 37-66
2.1148-66
3. Diger: ........

2.010zel anaokulu-kres
3.0 Devlet anasinifi
4.1 Ozel anasmifi
5.0Uygulama sinifi

8. Fen / Bilim ile ne kadar ilgilisiniz?
[ Cok ilgili 1 Biraz
[0 Cok az ilgili [ lgisiz

9. Fen/ Bilim ile ilgili, genel olarak, ne
kadar bilginiz oldugunu diisiiniiyorsunuz?
[J Cok fazla [J Yeteri kadar
[ Biraz [ Bilgim yok

10. Universite egitiminiz sirasinda fen ile
ilgili ka¢ ders aldimiz?

01 02

03 [J Hig ders almadim

11. Fen 6gretimi konusunda kendinizi
yeterli hissediyor musunuz?

[ Cok fazla [] Biraz

[0 Cokaz [J Hig

12. Fen konulari, diger konularin
(aritmetik, okuma-yazma gibi) 6gretimi
kadar onemli midir?

[1 Biraz 6nemlidir
) Onemli degildir

[0 Cok 6nemlidir
[1 Cok az 6nemlidir

13. Cahstigimz il/ilge:

14. Cahstigimiz okul:
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APPENDIX I
EARLY CHILDHOOD TEACHERS SCIENCE TEACHING INTENTION
AND BEHAVIOUR QUESTIONNAIRE

B. FEN OGRETME NiYETi VE DAVRANISI ANKETI

Degerli 6gretmenim,

Bu ¢alisma, sizlerin “fen 6gretimine yer verme” davraniginiz ile ilgili goriislerinizi belirlemeyi

amaglamaktadir. Liitfen her climleyi dikkatle okuduktan sonra, size en uygun gelen segenegi

mutlaka isaretleyiniz. Bu ankette bazi sorular digerlerine benzemektedir, bu konuda

endigelenmeyin.

Bu sorularin dogru veya yanlis cevabi bulunmamaktadir ve bizim i¢in sizin kigisel goriigiiniiz
onemlidir. Bir ifadeye kesinlikle KATILIYORSANIZ 7 sayisimi; kesinlikle
KATILMIYORSANIZ 1 sayisini, isaretleyiniz. Eger bir ifadeye daha fazla veya daha az

katiliyorsaniz, 1 ile 7 arasinda sizin diislincenizi en iyi ifade eden say1iy1 isaretleyiniz.

Benim icin, 6gretmenlik hizmetim sirasinda fen 6gretimine yer vermek...
7 6 5 4 3 2 1
Gereklidir Gereksizdir
Tyidir Iyi degildir
Faydalidir Faydasizdir
Eglencelidir Sikicidir
Kolaydir Zordur
Onemlidir Onemsizdir
Degerlidir Degersizdir
Zaman kaybi Zaman kaybidir
degildir
Caba kaybi Caba kaybidir
degildir
S
S 2
. o
Ogretmenlik hizmetiniz sirasinda fen % E =
ogretimine ne siklikta yer ® o %
veriyorsunuz? I T >
7 3 |2 1
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Ogretmenlik hizmetim sirasinda fen

ogretimine yer verirsem cocuklar,

5
X O
= >
c o
‘o S
O ®
A
7

& Kararsizim

Kesinlikle

[EEN

Katilmiyorum

1. Cevrelerindeki dogal olaylar1 daha iyi

anlar.

2. Elestirel diigiinme yetenegi kazanir.

3. Cevrelerinde gerceklesen olaylara karsi

daha ilgili olur.

4. Gozlem yapmay1 dgrenir.

5. Cevrelerinde gergeklesen olaylar ile ilgili

tahminlerde bulunur.

6. Cevrelerinde gordiikleri nesne ve olaylart

karsilastirabilir.

7. Cevrelerinde gordiikleri nesne ve olaylart

siniflandirabilir.

8. Giinliik hayatta karsilastiklar1 problemleri
daha kolay ¢ozer.

9. Fen kavramlarini daha iyi anlar.

10. Fen etkinliklerine ve deneylerine ilgi

duyar.

11. Erken yasta arastirmaci bir kimlik

gelistirebilir.

12. Fen bilimlerinin okuma-yazma, resim,

miizik gibi diger alanlardan farkini anlar.

13. Bilimsel bilginin 6zelliklerini anlar.

14. Tlkokula hazirlanir.

15. Fen —Teknoloji-Toplum-Cevre

etkilesimini anlar.

16. Bilimsel okuryazar bireyler olarak yetisir.
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Asagidaki durumlar sizin icin ne derece
onemlidir?

Cocuklarin,

~ Cok dnemli

Kararsizim

N

Hi¢ 6nemli
degil

[EEN

1. Cevrelerindeki dogal olaylar1 daha iyi anlamas1

2. Elestirel diisiinme yetenegi kazanmasi

3. Cevrelerinde gerceklesen olaylar ile ilgili merak

uyandirmasi

4. Gozlem yapmay1 6grenmesi

5. Cevrelerinde gergeklesen olaylar ile ilgili

tahminlerde bulunmasi

6. Cevrelerinde gordiikleri nesne ve olaylari

karsilastirabilmesi.

7. Cevrelerinde gordiikleri nesne ve olaylart

siniflandirabilmesi

8. Giinliik hayatta karsilastiklar1 problemleri daha

kolay ¢6zmesi

9. Fen kavramlarini1 daha iyi anlamas1

10. Fen aktivitelerine ve deneylerine ilgi duymasi

11. Erken yasta arastirmaci bir kimlik gelistirmesi

12. Fen bilimlerinin okuma-yazma, resim, miizik

gibi diger alanlardan farkini anlamasi

13. Bilimsel bilginin 6zelliklerini anlamasi

14. Tlkokula hazirlanmasi

15. Fen —Teknoloji- Toplum - Cevre etkilesimini

anlamasi

16. Bilimsel okuryazar bireyler olarak yetigsmesi
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g
o § £ o E
X O N < =
= g c E
RS S IR
X M N X M
Asagidaki ifadelere ne derecede . 4 7
katiliyorsunuz?
Bu 6gretim dénemi i¢inde fen 6gretimine yer
vermeye calisacagim.
Bu 6gretim dénemi igerisinde fen 6gretimine
yer vermeyi amaghyorum.
Bu 6gretim donemi i¢inde fen 6gretimine yer
vermeyi planliyorum.
- g
o 3 = o &
X O N < =
£Z £ £
E Gl 8 IR
Asagidaki ifadelere ne derecede M M =
7 6 4 1

katiliyorsunuz?

1. Ogretmenlik kariyerim icin 6nemli
olacaginm diistindiigiim Kisiler benden fen

ogretimine yer vermemi beklerler.

2. Ogretmenlik kariyerim icin dnemli
olacagim disiindiigiim kurumlar benden

fen 6gretimine yer vermemi beklerler.

3. Ogretmenlik kariyerim icin 6nemli
olacagini diistindiigiim Kkisiler benden fen

Ogretimine yer vermemi desteklerler.

4. Ogretmenlik kariyerim i¢in dnemli

olacagin diistindiigiim kurumlar benden

fen 6gretimine yer vermemi desteklerler.
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Asagida belirtilen Kisi ya da kurumlar
ogretmenlik hizmetim sirasinda fen
ogretimine yer vermemi beklerler:

Kesinlikle

Katiliyorum

~

& Kararsizim

Katilmiyorum

. Kesinlikle

1.Meslektaslarim

2. Cocuklar

3.Veliler

4 Milli Egitim Bakanlig1

5.0kul idaresi

Asagida belirtilen kisi ya da kurumlarin
beklentileri 6@retmenlik hizmetiniz sirasinda
sizin icin ne derece 6nemli olur?

~ Cok 6nemli

- Hi(;'énemli
degil

1.Meslektaglarim

2. Cocuklar

3.Veliler

4 Milli Egitim Bakanlig1

5.0kul idaresi

Sizce dgretmenlik hizmetiniz sirasinda fen
ogretirken, asagidaki kosullarin/durumlarin

gerceklesmesi ne derece miimkiin olur?

Kesinlikle

mumkiin

~

degil

. Hig¢ miimkiin

1.Cocuklar fen 6grenmeye istekli olur.

2. Cocuklar fen etkinliklerine ilgi gosterir.

3. Yeterli zaman olur.

4. Lisans sirasinda aldigim okul 6ncesinde fen

egitimi bilgileri bana yardimer olur.
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5. Tecriibeli meslektaglarim bana yardimci

olurlar.

6. Cocuklar farkl fen aktivitelerine katilmada

istekli olurlar.

7. Fen hakkinda bilgi edinebilecegim ¢ok sayida
kaynak olur.

8. Yeterli malzeme ve materyaller (kitap, dergi,
belgesel CD’leri, mercek, pusula, mikroskop

vb.) bulunur.

Ogretmenlik hizmetim sirasinda asagidaki
durumlarin/kosullarin saglanmasi fen
o0gretimine yer vermemi

kolaylastiracaktir:

Kesinlikle
Katiliyorum

-~

& Kararsizim

Kesinlikle

=

Katilmiyorum

1.Cocuklarin fen 6grenmeye istekli olmasi

2. Cocuklarin fen etkinliklerine ilgi

gostermeleri

3. Yeterli zamanin olmasi

4. Lisans sirasinda aldigim okul 6ncesinde

fen egitimi bilgilerinin bana yardimci olmast

5. Tecriibeli meslektaglarimin bana yardime1

olmalari

6. Cocuklarin farkli fen aktivitelerine karsi

istekli olmalari

7. Fen hakkinda bilgi edinebilecegim ¢ok

sayida kaynagin olmasi

8. Yeterli malzeme ve materyallerin (kitap,

dergi, belgesel CD’leri, mercek, pusula,

mikroskop vb.) bulunmasi
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Istedigim takdirde 6gretmenlik hizmetim sirasinda
fen 6gretimine yer vermek benim kontroliimdedir.
:
Asagida belirtilen ifadelere ne derecede katiliyorsunuz? @ g g L S
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Ogretmenlik hizmetim sirasinda, 5 4|3 1

1. Genellikle fen konularini etkili bir sekilde 6@retemiyorum.

2. Fen dgretirken kullanacagim basamaklar1 biliyorum.

3. Fen Ogretirken siirekli yeni yontemler buluyorum.

4. Fen ogretirken ¢ocuklar1 yeterince takip edebiliyorum.

5. Etkili bir sekilde 6gretecek kadar fen kavramlarini

biliyorum.

6. Cocuklarin fen konusundaki sorularini genellikle

cevaplarim.

7.Ne kadar ¢ok ¢aba harcasam da, fen konularini diger konular

gibi iyi 6@retemiyorum.

8. Fen dgretmek icin gerekli becerilere sahip olup olmadigimi

merak ediyorum.

9. Eger secim hakki verilirse, fen dgretirken okul miidiiriinii ya

da miifettisleri beni degerlendirmesi i¢in dersime ¢agirmam.

10. Cocuklarin fen konularma dikkatlerini ¢gekmek i¢in ne

yapmam gerektigini bilmiyorum.

11. Fen kavramlarini anlamada zorlanan ¢ocuklara nasil

yardimci olacagimi bilmiyorum.
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Asagida belirtilen ifadelere ne derecede
katiliyorsunuz?

Kesinlikle
Katiliyorum

(¢,

Kararsizim

w

Kesinlikle
Katilmiyorum

[EEN

1. Tiim insanlar, bilim insanlarinin sdylediklerine

inanmak zorundadir.

2. Bilimde tiim sorularin bir dogru yanit1 vardir.

3. Bilimsel deneylerdeki fikirler, olaylarin nasil
meydana geldigini merak edip diisiinerek ortaya

cikar.

4. Giiniimiizde baz1 bilimsel diisiinceler, bilim

insanlarimin daha 6nce diisiindiiklerinden farklidir.

5. Bir deneye baglamadan 6nce, deneyle ilgili bir

fikrinizin olmasinda yarar vardir.

6. Bilimsel kitaplarda yazanlara inanmak

zorundasiniz.

7. Dogru yanita ulagmak bilimsel ¢alismalarin en

onemli pargasidir.

8. Bilimsel kitaplardaki bilgiler bazen degisir.

9. Bilimsel ¢aligsmalarda diisiincelerin test

edilebilmesi i¢in birden fazla yol olabilir.

10. Fen etkinliklerinde, 6gretmenin sdyledigi her

sey dogrudur.

11. Olaylarin nasil meydana geldigi hakkinda yeni
fikirler bulmak i¢in deneyler yapmak, bilimsel

calismanin énemli bir parcasidir.

12. Bilimsel kitaplardan okuduklarinizin dogru

oldugundan emin olabilirsiniz.

13. Bilimsel bilgi her zaman dogrudur.

14. Bilimsel fikirler bazen degisir.

207




15. Sonuglardan emin olmak i¢in, deneylerin birden

fazla tekrarlanmasinda fayda vardir.

16. Bilimde neyin dogru oldugundan sadece bilim

insanlar1 emin olur.

17. Bilim insanlarinin bir deneyden elde ettigi

sonug, o deneyin tek sonucudur.

18. Bilimdeki, parlak fikirler sadece bilim

insanlarindan degil, herhangi birinden de gelebilir.

19. Bilim insanlar1 bilimde neyin dogru oldugu

konusunda her zaman hemfikirdirler.

20. lyi ¢ikarimlar, birgok farkli deneyin sonucundan

elde edilen kanitlara dayanir.

21. Bilim insanlari, bilimde neyin dogru oldugu ile

ilgili diislincelerini bazen degistirirler.

22. Bir seyin dogru olup olmadigini anlamak igin

deney yapmak iyi bir yoldur.
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Asagidaki ifadelerde ne derecede

katiliyorsunuz?

~ Kesinlikle

Katiliyorum

Kararsizim

o

P Kesinlikle

Katilmiyorum

1. Fen 6gretmek icin fazladan ¢aba

gostermeye istekliyim.

2. Fen dgretimine yeterince zaman

ayirmazsam kendimi suglu hissederim.

3. Kendimi ¢ocuklara karsi sorumlu
hissettigim i¢in fen 6gretimine zaman

ayiririm.

4. Fen 6gretimine zaman ayirmamak

bence yanhstir.

5. Fen Ogretimine zaman ayirmak her okul

Oncesi 6gretmeninin sorumlulugudur.

6. Fen dgretimine yer verdigim zaman

kendimi mutlu hissederim.

7. Fen 6gretimine yer verdigimde galigma

motivasyonumu arttirmig olurum.

8. Fen 0gretimine yer vermemek benim

Ogretmenlik anlayisimla uyusmaz.

9. Fen gretimine yer vermem gerektigini

hissediyorum.

10. Fen 6gretimine zaman ayirmamak

benim is ahlakimla bagdasmaz.
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FEN BiLIMLERI TESTi

Asagidaki sorulari cevaplayniz.

1 | Geri doniisiimiin baslica nedeni 5 Gece ve giindiiz nasil olusur?
asagidakilerden hangisidir? A) Giinesin diinya etrafinda doniisii
A) Daha dayanikli plastik maddeler ile
iiretebilmek. B) Diinyanin giines etrafinda dontisii
B )Ormanlar1 korumak. ile
C) Atik miktarini azaltmak. C) Ayin diinya etrafinda doniisii ile
D Hava kirliligini azaltmak. D) Diinyanin kendi ekseni etrafinda
E) Bilmiyorum doniisii ile

E) Bilmiyorum

2 | Asagidakilerden hangisi ¢colde 6 | Gokyiiziiniin mavi goriinmesinin
yasayan canlilarin adaptasyonlari nedeni asagidakilerden hangisidir?
arasinda yer almaz? A) Denizin mavisi, gokyiiziine yansir
A) Bitkilerde yapraklarin dikensi B) Mavi 151k havadaki parcaciklar
yapida olmasi tarafindan sagilima ugrar
B) Hayvanlarin uzun kulak yapisina C) Gokylizii mavi 15181 sogurur
sahip olmasi D) Giinesten gokyiiziine sadece mavi
C) Bitkilerde gozeneklerin yapragin renk 151k gelir
alt tarafinda yogunlagmasi E) Bilmiyorum
D) Hayvanlarin kalin post yapisina
sahip olmalar1
E) Bilmiyorum

3 | Yandaki 7
sekilde, 6
cam 4> Sicak su oy - -

il

Metal kapak

kavanozun metal kapag:
acillmayinca kavanoz ters cevrilip
sicak suya daldirilir ve bir siire
sonra kavanozun kapagi acilir. Bu
olayin sebebi asagidakilerden
hangisidir?

A)Cam kavanoz, ters ¢evrilince
basincin etkisi ile kapak kendini
birakir.

B) Sicak su metal kapagi bir miktar
eritir.

C) Metal kapagin genlesmesi,
caminkinden biiytiktiir.

D) Sicak su maddelerin i¢ yapisini
bozar.

E) Bilmiyorum

Yukaridaki sekilde bir kaptaki su
icine serbest birakilan cisimlerin
dengede kalma durumlari
verilmistir.

Bu sekille ilgili olarak,

I. EIma, vida ve misketten daha hafif
oldugu i¢in batmamugtir.

II. Kagidin 6zkiitlesi elmadan
biiyiiktiir.

II1. En agir cisim miskettir.
yargilarindan hangisi ya da
hangileri dogrudur?

A) Yalmizl B) Yalmiz Il
C) lvelll D) lvell E)
Bilmiyorum
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4 | Asagidaki saatlerden hangisinde 8 | Asagidakilerden hangisi daha
golge boyu en uzun olur? agirdir?
A) 08:00 B) 09:00 A) 20 litre buz B)20 litre su
C) 10:00 D)11:00 C) 10 kg demir ~ D)10 kg pamuk
E) Bilmiyorum E) Bilmiyorum
9 | Hayvan tiirlerinin nesillerinin 12 | Ozon, atmosferin iist
tiikkenmesinin en yaygin sebebi katmanlarinda koruyucu bir
nedir? tabaka olusturur. Ozon bizi
A)Pestisitlerin (tarim ilaglarinin) asagidakilerden hangisinden
kullanilmasi korur?
B)Yasam alanlarinin insanlar A)Asit yagmurlarindan
tarafindan yok edilmesi B) Kiiresel istnmadan
C)Avciligin artmast C) Sicakliktaki ani degisimlerden
D)iklim degisiklikleri D) Zararli, kansere neden olan giines
E) Bilmiyorum 15181Indan
E) Bilmiyorum
10 | Asagidakilerden hangisi 13 | Bir besin zincirini olusturan
yenilenebilir bir kaynaktir? asagidaki canhlardan hangisi bu
A) Petrol B) Demir Madeni zincirin ilk halkasinda olabilir?
C) Agaglar D) Komiir A) Kurt  B) Dut yapragi
E) Bilmiyorum C) Turtal D) Serge
E) Bilmiyorum
11 | Asagidakilerden hangisi gokkusag | 14 | Atmosferde karbondioksit, metan

olusumunu aciklar?

A) Giines 1sinlarinin yagmur taneleri
ile bulugma noktasinda olusan
kusaktir

B) Yagmurdan sonra ¢ikan Giines
havayi 1sitir ve gokkusagi olusur
C) Gokkusag1 yagmur sonrasinda
olusan bir goz yanilgisidir

D) Giines 1sinlar1 yagmur damlalari
icinde yansiyarak kirilir ve
gokkusagi olusur

E) Bilmiyorum

gibi gazlarin ve su buhan
miktarinin artmasi asagidaki
olaylarin hangisi ya da hangilerine
sebep olur?

I. Ozon tabakasinin delinmesi

[l. Sera etkisi

I11.S1cakligin artmasi

A)Yalmizl B) [l velll
C)lvell D) lve lll
E) Bilmiyorum

211




APPENDIX J
CURRICULUM VITAE

PERSONAL INFORMATION

Surname, Name: Ozcan-Ermis, Gokcen
Nationality: Turkish (TC)

Date and Place of Birth: 9 October 1985, Kirikkale
Marital Status: Married

email: gokcenozcan@gmail.com

EDUCATION
Degree Institution Year of Graduation
BS-Major METU Elementary Science 2008
Education
BS-Minor METU-Biology 2008
High School Nuh Mehmet Kiigiik¢alik 2003

Anadolu High School, Kayseri

WORK EXPERIENCE

Year Place Enrollment

2012-Present  Ministry of National Education  Science Teacher

2010-2012 Sakarya University-Education ~ Research Assistant
Faculty

2007-2009 Private Education Institute Science Teacher

212



FOREIGN LANGUAGES
Advanced English, Intermediate French

PUBLICATIONS

1. Ozcan, G. & Tekkaya C. (2010). Fen Bilgisi Ogretmen Adaylarinin
Sosyobilimsel Konularin Fen Bilgisi Miifredatinda Yer Almasina Y6nelik

Algilari. IX. Ulusal Fen Bilimleri ve Matematik Egitimi Kongresi, p. 164.

2. Graf, D., Tekkaya, C., Kilig, D. S. & Ozcan, G. (2011). Alman ve Tiirk Fen
Bilgisi Ogretmen Adaylarmin Evrim Ogretimine Iliskin Pedagojik Alan
Bilgisinin, Tutumlarinin ve Pedagojik Alan Kaygilarinin Aragtirilmasi.
International Conference on New Trends in Education and Their
Implications (ICONTE), p. 418 -425.

3. Ozcan, G. & Tekkaya C. (2011). Exploring Pre-service Science Teachers’
Pedagogical Content Knowledge and Concerns in the Context of

Evolution. European Conference on Educational Research (ECER).

4. Ozcan, G., Tekkaya, C. & Cakiroglu, J. (2012). Early Childhood Teachers’
Intentions to Teach Science: Initial Findings. Applied Education Congress
(APPED), p. 279-280.

5. Coskun-Keskin, S., Ozcan, G., Topsakal, U. U., & Oztuna-Kaplan, A.
(2013). Students’ Cognitive Awareness about the Reasons of
Environmental Problems. World Applied Sciences Journal, 283 ,pp. 378 -
381 DOI: 10.5829/idosi.wasj.2013.28.03.765

HOBBIES

Indoor and outdoor cycling, jogging, bowling, swimming, aerobics.

213



APPENDIX K
TURKISH SUMMARY

Okul Oncesi Ogretmenlerinin Fen Ogretimine Yonelik Niyet ve

Davramslarinin Planlanmis Davranis Teorisi ile Aciklanmasi
Giris

Erken ¢ocukluk egitiminin 6nemi hem ulusal hem de uluslararasi kaynaklarda sik¢a
vurgulanmaktadir (bk. Bredekamp ve Copple, 1997; Lind, 2005, Milli Egitim
Bakanlig1 [MEB], 2013, National Association for Education of Young Children
[NAECYC], 1992). Erken c¢ocukluk doneminde verilmesi planlanan egitimlerden
biri de fen egitimidir. Ciinkii erken cocukluk doneminde verilen fen egitimi,
cocuklarin bilimsel siire¢ becerilerini erken yasta kazanmalarini, cevrelerinde
gerceklesen olaylar1 daha iyi anlamalarini, fen bilimlerine karsi merakli ve ilgili
olmalarin1 saglar (6r. Bredekamp ve Copple, 1997; Worth, 2010). Ayrica erken
yasta verilen fen egitimi, cocuklarin gelecekteki bilimsel anlayislarini, yaratici
diisiinme becerilerini ve fen 6grenmeye karsi olumlu tutumlar gelistirmesini saglar
(Harlan ve Rivkin, 2004). Ancak aragtirmalar, fen egitiminin, erken g¢ocukluk
doneminde sinirli bir yere sahip olmasiyla birlikte, 6gretmenler tarafindan soyut, zor
ve teorik olarak degerlendirildigini ortaya ¢ikarmistir (Johnson, 1999; Seefeldt ve
Galper, 2002). Benzer sekilde, bazi ¢alismalar da, 6gretmenlerin fen etkinliklerini
yaparken endiseli olduklarim1 ve fen etkinliklerine yer vermekten kag¢indiklarim
ortaya koymustur (6r. Chaille ve Britain, 2003; Conezio ve French, 2002; Ginsburg
ve Golbeck, 2004; Sackes, Trundle, Bell, ve O'Connell, 2011).

Hsu (2002)’ ya gore okul oncesi 6gretmenleri kaliteli bir 6gretim siireci i¢in ve
cocuklarin hem 6grenmelerinde hem de olumlu tutum gelistirmeleri agisindan ¢ok
onemlidir. Ancak Ogretmenler O8retim hizmetleri sirasinda bir¢cok faktorden
etkilenirler. Clinkii 6gretim; bireysel felsefelerin, inanclarin ve dis faktorlerin de

icine karistig1 karmasik bir siirectir (Levitt, 2001; Pajares, 1992). Diger bir deyisle,
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birgok igsel (6r. 6z-yeterlik inanci, tutumlar, ya da inanglar) ve dissal (6r. okul
atmosferi, kaynak ve materyaller, Ogretim programi, Ogrenci sayisi) faktor
ogretmenlerin  dgretim hizmetlerini etkilemektedir. Ornegin, baz1 calismalar
Ogretmenlerin bilimsel algilar1 ve fen 6gretme Ozgilivenleri arasinda bir iliski
kurarken (6r. Nilsson, 2008) , bazi ¢alismalar 6gretmenlerin yetersiz ya da eksik
bilimsel fikirlerinin veya kavram bilgilerinin fen Ogretimini etkiledigini

savunmustur (bk. Harlen, 1997; Kallery, Psillos ve Tselfes, 2009).

Bu c¢alismada, okul Oncesi O0gretmenlerinin, fen bilimlerine karsi ¢ocuklarda
olusturulacak ilk izlenimlerin anahtar rolii ve erken yasta verilen fen egitiminin
¢ocugun egitim hayatina katkisi diisiiniilerek, okul Oncesi 6gretmenlerinin fen
Ogretme niyetini ve fen O6gretimine yer verme davranisini (sikligini) etkileyen
faktorler planlanmis davranis teorisi (PDT; Ajzen, 1985, 1991, 2005) kapsaminda
incelenmistir. Planlanmis davranis teorisi, bireylerin davranislarini ti¢ farkl faktor
(davranisa yonelik tutum, 6znel norm ve algilanan davranis kontrolii) ile agiklamak
icin tasarlanmis bir teoridir. Bu teoriye gore, bireyin davranisinin altinda yatan ii¢
tiir inan¢ vardir: davranis inanglari, normatif inanclar ve kontrol inanglari. Bu
inanglarin, sirasiyla, davranisa yonelik tutum, 6znel norm ve algilanan davranig
kontroliinii acikladig1 ve bu {i¢ faktoriin (davranisa yonelik tutum, 6znel norm ve
algilanan davranis kontrolii) de davranis niyetini olusturdugu diisliniilmektedir.
Ayrica, planlanmis davranis teorisine gore, davranis niyeti, davranist agiklayan en
onemli faktordiir. Sekil 1' de planlanmis davranis teorisinin sematik gosterimi

verilmistir.
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Davranis Davranisa

Inanglar Yonelik

Tutum
Normatif
Inanclar

Davranis
Niyeti

Oznel Davranis
Norm

Algilanan
Kontrol &l
Inanclart Davranis
¢ Kontrolii

Sekil 1. Planlanmis davranis teorisi (Ajzen, 2005’ ten uyarlanmistir)

Arastirmacilar, planlanmis davranis teorisinin yeterli olamadigi durumlarda bazi
degiskenlerin (6z yeterlik inanglari, kigisel normlar, vb.) teoriye eklenmesi
gerektigini savunmuslardir (Aizen, 1991; Conner & Armitage,1998; Beck & Aizen,
1991). Okul oncesi 6gretmenlerinin fen 6gretme davranislarini etkileyebilecegini
diisiindiigiimiiz degiskenler planlanmis davranis teorisi modeline eklenerek Sekil

2’deki arastirma modeli olusturulmustur.

Kisisel

Oz Yeterlik
Inanc1

Normlar

Davranis
Inanglar

Davranisa
Yonelik
Tutum

Normatif Oznel
Inanclar Norm

Algilanan
Davranis
Kontrolii

Davranig
Niyeti

Y

Davranig

Epistemolojik
Inanglar

Kontrol

Fen Kavram
Bilgisi

Inanglari

Sekil 2. Arastirma modeli
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Arastirmanin sorular1 da asagidaki sekilde belirlenmistir:

1. Okul 6ncesi 6gretmenlerinin fen 6gretme davranigina yonelik olan tutumlari,
0znel normlari, algilanan davranis kontrolii, kisisel normlari, 6z yeterlik inanglar

ve fen kavram bilgileri, fen 6gretme niyetleri ve fen 6gretme davranislari nelerdir?

2. Okul oncesi O0gretmenlerinin davranis inanglari, normatif inanglari, kontrol
inanglar1 ve epistemolojik inanglar1 sirasiyla tutum, 6znel normlar, algilanan

davranis kontrolii ve fen kavram bilgileri ile nasil iligkilidir?

3. Okul oncesi 6gretmenlerinin fen dgretimine yonelik tutumlari, 6znel normlari,
algilanan davranig kontrolii, kisisel normlari, 6z yeterlik inanclar1 ve fen kavram

bilgileri fen 6gretme niyetleri ile nasil iligkilidir?

4. Okul 6ncesi 6gretmenlerinin fen 6gretme niyetleri, algilanan davranis kontrolii ve

0z yeterlik inanclari, fen 6gretme davranislari ile nasil iliskilidir?
Arastirmanin 6nemi

Birgok arastirmaci ¢cocuk egitiminin temeli sayilan okul dncesi donemde temel fen
kavramlariyla birlikte fen bilimlerine karsi ilk tutumun olusmaya basladigini
belirtmektedir (Aktas-Arnas, 2002; Eshach ve Fried, 2005). Fen egitiminin erken
yaslarda sunulmasinin g¢ocuklarin cevrelerinde gergeklesen olaylar1 tanimasi,
bilimsel siire¢ ve yaratici diislinme becerilerini kazanmasini saglayacagi onemle
vurgulanmaktadir (bk. Bredekamp ve Copple, 1997; Chalufour ve Worth, 2003;
Yoon ve Onchwari, 2006). Yapilan arastirmalar, okul Oncesi donemde
ogretmenlerin fen Ogretimine daha az yer verdiklerini ortaya cikarmigtir (Or.
Chaille ve Britain, 2003; Ginsburg ve Golbeck, 2004; Sackes, Trundle, Bell, ve
O'Connell, 2011). Literatiirde, 6gretmenlerin fen dgretimini etkileyen faktorleri
inceleyen arastirmalar olmasina ragmen, arastirmacilar 6gretmenlerin fen 6gretim

uygulamalarimi inceleyecek ¢alismalara halen ihtiya¢ oldugunu belirtmektedirler
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(6r. Inan, Trundle, & Kantor, 2010; Tu, 2006; Olgan, Guner-Alpaslan, & Oztekin,
2014).

Smifta gergeklesecek etkinliklerin planlayicisi ve egitim kalitesini belirleyecek en
onemli etkenlerden biri olan 6gretmenlerin, erken g¢ocukluk doéneminde fen
egitimine yer verme niyetlerini ve davraniglarini etkileyecek faktorleri ortaya
¢ikarmanin, bu alanda 6gretmen adaylarina ve 6gretmenlere verilecek egitimlere
151k tutmasi ve okul dncesi 0gretmenligi programlariin etkililigiyle ilgili fikir
vermesi agisindan ¢ok onemlidir. Diger bir deyisle, 6gretmenlerin fen 6gretimine
yonelik inanglarmi, tutumlarini, kisisel degerlerini ve bakis agilarini ortaya
koymaya ¢alisan bu calismanin sonuglari hem okullarda halen goérev yapmakta
olan 6gretmenler i¢in hazirlanacak hizmet i¢i programlarina yon verecek hem de
okul 6ncesi Ogretmenligi programlarinda fen 6gretiminin gelistirilmesine katki

saglayabilecektir.

Bununla birlikte, bu calisma ile Tiirkiye baglaminda erken ¢ocukluk déneminde
fen 6gretme niyetini ve davranisin etkileyen faktorlerle ilgili planlanmis davranig
modelinin genisletilmis bir sekli olarak bir model ortaya konmustur. Planlanmis
davranig teorisi insan davraniglarin1 ve davramigi gergeklestirme niyetlerini
incelemesi agisindan bir¢cok farkli alanda simdiye dek kullanilmasina ragmen,
O0gretmen davranisini inceleyen caligmalarda sinirh sayida kullanilmistir (bk.
Akyol, 2015; Kilic, 2011; Kilic, Soran ve Graff, 2011; Lumpe, Haney, ve Czerniak,
1998; Ballone ve Czerniak, 2001). Ek olarak, sahip oldugum en iyi bilgiye gore,
okul dncesi 6gretmenlerinin fen 6gretme niyetlerini ve davraniglarini arastirmada,

planlanmis davranis teorisi modeli ilk defa bu ¢alismada kullanilmastir.

Bu calismanin diger bir katkis1 da 6nerilen modeldeki degiskenlere ait bilgilerin
toplanmas1 icin, bu calisma kapsaminda Okul Oncesi Ogretmenlerinin Fen
Osretme Niyeti ve Davramgsi Anketi’nin gelistirilmis olmasidir. Bu anketin

gecerlilik ve giivenirlik ¢alismasi Tiirkge olarak yapilmistir. Bu ¢alisma, 6gretmen
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egitimi literatiiriine okul 6ncesi 6gretmenlerinin fen 6gretme davranigini ve onu

etkileyen faktorleri inceleyen gegerli ve giivenilir bir anket sunmaktadir.

Arastirma yontemi

Bu arastirmada, okul 6ncesi 6gretmenlerinin fen 6gretimi niyet ve davraniglarin
etkilen faktorler yapisal esitlik modeli kullanilarak belirlenmesi amaglanmistir. Bu
dogrultuda bu ¢alisma nicel arastirma yontemlerinden bir korelasyon arastirmasidir.
Tabachnick ve Fidell (2001) e gore, korelasyon calismalarinda degiskenler
arasindaki iligki, degiskenlere herhangi bir miidahale edilmeden arastirilir. Veri
toplama yontemi olarak da nicel arastirma yontemlerinde sik¢a kullanilan tarama

modeli kullanilmistir (Fraenkel, 2012).

Evren ve orneklem

Bu calismanin evrenini Tiirkiye’de c¢alisan okul oOncesi Ogretmenleri
olusturmaktadir. Bu sebeple, ¢alisma verileri, Tiirkiye genelinde Milli Egitim
Bakanligi’na bagli devlet okullarinda calisan 893 okul Oncesi Ogretmeninden
toplanmistir. Calismaya sadece devlet okullarinda ¢alisan, iiniversite mezunu okul
oncesi 0gretmenleri dahil edilmistir. Goniilliik esasina gore, 6gretmenler ¢alismaya
katilmislardir. Katilimc1 6gretmenlerin 6zellikleri (cinsiyet, mesleki deneyim, fen
ile ilgili bilgi, fen bilimlerine olan ilgi, hizmet i¢i egitim durumlari ve tiniversitede

fen bilimleri ile ilgili alinan ders sayis1) Tablo 1° de verilmistir.
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Tablo 1.

Katilimcilarin ozellikleri

Frekans Yiizde (%)
Cinsiyet
Erkek 72 8.1
Kadin 809 90.6
Cevapsiz 12 1.3
Deneyim (y1l) Frekans Yiizde (%)
1-5 448 52.8
6-10 235 27.6
11-15 99 12
16-20 25 2.9
20-30 43 4.9
Cevapsiz 42 4.7
Fen ile ilgili bilgi Frekans Yiizde (%)
Hig 19 2.1
Biraz 394 44.1
Orta 426 47.7
Cok 28 3.1
Cevapsiz 24 2.7
Fen bilimlerine kars1 ilgi Frekans Yiizde (%)
Hig 74 8.3
Biraz 356 39.9
Orta 349 39.1
Cok 90 10.1
Cevapsiz 24 2.7
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Tablo 1

(devami)

Universitede fen bilimleri Frekans Yiizde (%)

ile ilgili alinan ders sayis1

0 34 3.8
1 392 43.9
2 302 33.8
3 97 10.9
Cevapsiz 38 4.3
Hizmet i¢i egitim Frekans Yiizde (%)
Evet 141 15.8
Hayir 501 58.3
Cevapsiz 231 25.9

Ayrica drneklemin, evreni temsil edilebilirligi, farkli istatistiki bolge birimlerinden
ogretmenleri ¢alismaya dahil ederek saglanmistir. Tiirkiye Istatistik Kurumu‘nun
(TUIK) 2013 yil1 verilerine gore Tiirkiye’de 12 istatistiki bolge bulunmaktadir. Bu

bolgelere gore 6rneklemin dagilimi Tablo 2’de verilmistir.
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Tablo 2.

Istatistiki Bolgelere Gore Orneklem Dagilimi

Okul 6ncesi  Calismaya

Ogretmen katilan
sayi1s1 Ogretmen
(N=52,985) sayisi
Bolge Sehirler (sadece caligmaya (N=893)
katilanlar)
Erzurum, Erzincan, Agr,
17 42
Kuzeydogu Anadolu Ardahan 86
Malatya, Elazig, Mus, Bitlis,
Ortadogu Anadolu  Bingol 3229 >
Gaziantep, Sanlurfa, Sirnak,
6096 68
Giineydogu Anadolu Diyarbakir
Bati Marmara Kirklareli, Balikesir, Edirne 2099 34
Iszr, Aydin, Afyon, Kiitahya, 2040 79
Ege Mugla
Bursa, Eskisehir, Kocaeli,
4706 42
Dogu Marmara Sakarya, Diizce, Bolu
Bati Anadolu Ankara, Konya 6510 103
Antalya, Isparta, Adana,
Akdeniz Mersin, Hatay 7516 36
Kirikkale, Kirsehir, Kayseri
2686 212
Orta Anadolu Sivas, Yozgat
Bati Karadeniz Samsun, Amasya, Tokat 3199 77
Trabzon, Glimiishane, Rize, 1805 76

Dogu Karadeniz Artvin
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Veri toplama araclar

Calisma i¢in gerekli veriler, arastirmacilar tarafindan planlanmis davranis teorisi
dogrultusunda gelistirilen “Okul Oncesi Ogretmenlerinin Fen Ogretme Niyeti ve

Davranis1 Anketi’’ ve “Demografik Bilgi Anketi” araciliiyla toplanmastir.
Demografik Bilgi Anketi

Bu boliimde, 6gretmenlerin fen d6gretme davranislarini etkileyebilecegi diisiiniilen
cesitli degiskenler bulunmaktadir. Bu degiskenleri; cinsiyet, hizmet ici egitimler,
mesleki deneyim, fen ile ilgili bilgi, fen bilimlerine karsi ilgi, tiniversitede fen

bilimleri ile ilgili alinan ders sayis1 olusturmaktadir.
Okul Oncesi Ogretmenlerinin Fen 6gretme Niyeti ve Davramisi Anketi

Okul Oncesi Ogretmenlerinin Fen Ogretme Niyeti ve Davramigt Anketi Ajzen ve
Fishbein (1980) ve Ajzen (2002, 2006)’nin onerileri dogrultusunda, goriisme
sonuglar1 da dikkate alinarak hazirlanmistir. Hazirlanan sorular, ilkdgretim fen
bilimleri ve okul 6ncesi 6gretmenligi boliimiinde gorev yapmakta olan 3 dgretim
iiyesi tarafindan degerlendirilmistir. Anket, Ajzen (2002)’nin Onerileri
dogrultusunda 7°1i Likert tipte maddelerden olusmaktadir. Fakat modele sonradan
eklenen iki olcegin (6z yeterlik algist ve epistemolojik inancglar) 6zgiin hali
korunmus olup 5°li Likert tiptedir. Ankette, hem dogrudan (tutum, 6znel normlar,
algilanan davranmis kontrolu ve fen kavram bilgisi) hem de dolayli (davranis
inanclari, normatif inanglari, kontrol inanglar1 ve epistemolojik inanglari)
degiskenler  Olcllmistiir.  Asagidaki  bolimde anketlerin  olusturulmasi

aciklanmaktadir.
Dolayh ol¢ciim maddelerinin olusturulmasi

Ajzen (1985)’ e gore planlanmig davranig teorisinin inanglar bolimii goriismeler

yapilarak olusturulmalidir. Bu dogrultuda, Ankara ili devlet okullarinda gérev yapan
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8 okul 6ncesi 6gretmenlerinin fen 6gretimine yonelik goriisleri yari-yapilandiriimis
goriigmelere araciligiyla alinmustir. Gorlismeler sonucunda Ogretmenlerin fen
Ogretimine yonelik genel inanglart ortaya ¢ikmistir ve anketin inanglar kismi bu
dogrultuda hazirlanmistir. Buna gore, inanglar kisminin boyutlar ve madde sayilari
su sekilde olusturulmustur: Davranisin olasi sonuglar1 (16 madde), sonuglarin
degerlendirilmesi (16 madde), algilanan beklentiler (5 madde), beklentilerin 6nemi
(5 madde), algilanan kosullar/durumlar (8 madde) ve kolaylastiran
kosullar/durumlar (8 madde) olarak olusturulmustur. Ajzen (1991)’in Onerileri
dogrultusunda her bir inang yapisi (davranig inanglari, normatif inanglar ve kontrol

inanglar1) kendisi ile baglantili olan iki faktoriin ¢arpimlarindan elde edilmistir.

Tablo 3. Gériisme Sorulari ve Ogretmenlerden Gelen Cevaplar

Goriisme sorulart Ogretmenlerden gelen cevaplar

Ders plani, miifredat
Kurum (MEB, okul)
Gerekli materyaller/malzemeler
Istekli olmak

Ogretmenlik hizmetiniz sirasinda fen  Bilgili olmak

Ogretimine yer vermeni Fiziksel kosullar

kolaylagtiracak ya da yardimei olacak  Bilingli olmak

faktorler / sartlar neler olabilir? Aldigimiz egitimler
Cocuklarin 6grenmeye istekli olmast
Ogretmenin 6gretmeye istekli olmasi
Fen doga ve matematik kdsesinin olmasi

Genis alanin olmast

Ogretmenlik hizmetiniz sirasinda fen ~ Fen zor oldugu i¢in ¢ocuklar anlayamaz.

Ogretimine yer vermenizin herhangi Deney hazirlamak gok vakit alir.
bir sakincasi olacagin diisliniiyor Fen aktiviteleri ¢ok vakit alir.
musun? Sizin aginizdan/ Ogrenciler Deney yaparken sorun ¢ikabilir.

acisindan? Dezavantaj vs. 6rneklerle  Cocuklarin kafasi karisabilir.
aciklar misiniz? Tehlikeli olabilir.

Maddi agidan zor olur.

224



Ogretmenlik hizmetiniz sirasinda fen
Ogretimine yer vermenizin ¢ocuklara

ne tiir katkist olur? Avantajlari vs.

Etkinlikler aras1 gecis saglar.

Farkl1 aktivitelere yon verir

Psikomotor becerileri gelisir.

Okuma-yazma etkinlikleri olarak kullanilir.
Duyussal becerileri gelisir.

Giinliik hayat1 daha iyi anlarlar.

Gelecek yillarda gorecegi fen derslerinin temelini
olusturulur.

Arastirma yapmayi, neden sorusuna cevap bulmaya
calisarak diisiinmeyi saglar.

Merak duygusunu gelistirir.

[Ikdgretime hazirlar.

Zaman eglenceli geger.

Cocuklarda ¢evre bilinci geligir.

Cocuklar dogay1 kesfeder.

Cevresindekileri analiz eder ve degerlendirir.
Yasadig1 diinyaya anlam verir.

Problem ¢6zmeyi 6grenir.

Kendine ve ¢evresindeki varliklara farkli gozle
bakabilmeyi 6grenir.

Cevre sevgi kazanir.

Kendisini ve gevresini tanimasina olanak saglar.
Zihinsel gelisimi destekler.

Cocuklar okula basladiklarinda bazi kavramlari tantyor
olurlar.

Merak ettikleri konular hakkinda aydinlanirlar.

Giinliik hayatta kullanabilecekleri seyleri 6grenirler.

Ogretmenlik hizmetiniz sirasinda fen
Ogretimine yer vermenizi
onaylayan/isteyen/bekleyen kisiler

var midir? Varsa bu kimlerdir?

Cocuklar

Miifettis

Veliler

Miidiir

Okul 6ncesi egitim ile iligkili kisiler (6gretim iiyeleri

Vs.)

Ogretmenlik hizmetiniz sirasinda fen

Ogretimine yer vermeni zorlagtiracak

Bilgi eksikligi
Materyal eksikligi

Etkinlik yapacak alan olmamast
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ya da engelleyecek faktorler/sartlar
neler olabilir?

Elverigsiz fiziksel kosullar

Zaman kisitlamast

Plan kisitlamasi

Idarenin kisitlamasi (etrafi kirleten ya da materyal

gerektiren uygulamalarda)

Ogretmenin isteksiz olmasi

Mesleki yilginlik

Hava sartlari,

Ogretmenin psikolojisi

Cocuklarin seviyesi

Fen, doga ve matematik kosesinin olmayist
Maddi imkansizliklar

Teknik yetersizlik ve alta yap1 yetersizligi

Okul dncesi miifredati/programinin yetersiz olmasi

Ogretmenlik hizmetiniz sirasinda fen

Miidiir

Ogretimine yer vermenizi Veliler
engelleyebilecek/karsi ¢ikabilecek

kisiler var midir? Varsa bu kimlerdir?
Ogretmenlik hizmetiniz sirasinda fen ~ MEB

Ogretimine yer vermenizi
onaylayan/isteyen/bekleyen kurumlar
var midir? Varsa bu kurumlar

hangileridir?

Bu degiskenlere ek olarak, epistemolojik inanglar da dolayli 6l¢iim araglarindan
birisidir. Epistemolojik inanglarin, davranis niyeti lizerindeki etkisi fen kavram
bilgisine etkisi {izerinden arastirilmistir. Calismada kullanilan “Bilimsel
Epistemolojik Inang¢ Olgegi’’, Conley, Pintrich, Vekiri ve Harrison (2004)
tarafindan gelistirilmis, Ozkan(2008) tarafindan Tiirkce’ye adapte edilmistir. 5° li
Likert tipi 6l¢ek olup 26 maddeden olusmaktadir. Bilginin kaynagi ve kesinligi,

bilginin gelisen dogasi ve bilginin dogrulanmasi olmak tizere 3 alt boyuttan

olusmaktadir.
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Dogrudan ol¢iim maddelerinin olusturulmasi

Bu c¢alismada planlanmig davranis teorisinin dogrudan dl¢iim yapilarina (davranisa
yonelik tutum, 6znel norm, algilanan davranis kontrolii, davranis niyeti) ek olarak
kisisel normlar, 6z-yeterlik inanglar1 ve fen kavram bilgisi yapilar1 eklenmistir. Bu
Olgiilen yapilardaki madde sayilari ve bu maddeleri olustururken kullanilan

kaynaklar Tablo 4’de verilmistir.

Verilerin toplamada, veri analizinde ve sonuglarin degerlendirilmesinde Ajzen
(2002) tarafindan gelistirilen planlanmis davranis teorisi kullanilacaktir. PDT
yapilarima ek olarak, 6gretmenlerin kisisel normlari, 6z yeterlik inancglari, fen
kavram bilgileri ve bilimsel epistemolojik inanglar1 gibi faktorlerin 6nerilen modele
nasil katki sagladiklar agiklanmaya ¢alisilacaktir. Calismaya katilan 6gretmenlerin
fen 6gretimi davranislarini ve niyetlerini etkileyen faktorler arasindaki iliski Yapisal

Esitlik Modeli (YEM) kullanilarak agiklanacaktir.

Pilot calisma

Pilot ¢alismaya Orta Anadolu illerinde (Kayseri, Kirikkale, Kirgehir, Yozgat ve
Sivas) gorev yapmakta olan 110 okul oncesi 6gretmeni katilmistir. Verilerin
gecerlik ve giivenirlikleri hesaplandiktan sonra anketlere son sekli verilmis ve asil
calisma i¢in hazir hale getirilmistir. Pilot analiz sonrasinda epistemolojik inanglar
Olceginden 4 madde c¢ikarilmis ve geriye 22 madde kalmistir. Davranis inanglari
Olgeginden yalnizca 1 madde ¢ikartilmis ve geriye 16 madde kalmistir. Ayrica fen
kavram bilgisi testinden, madde analizine gore ayirt ediciligi ve zorluk derecesi

uygun olmayan 6 soru ¢ikarilmis ve 14 soru asil caligmada kullanilmstir.

Pilot calismadan sonra veriler, 2013-2014 egitim 6gretim y1l1 bahar donemi ve 2014-
2015 egitim 6gretim yili1 giiz doneminde toplanmistir. Calismadaki veri toplama

araclarinin uygulanmasi, 6gretmenlerin yaklasik 30-40 dakikasini almistir.
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Tablo 4.

Ol¢iilen Yapilar, Kullanilan Kaynaklar ve Madde Sayilar

Olgiilen yapilar Sorular hazirlanirken kullanilan Madde
kaynaklar sayi1sl

Davranisa yonelik Ajzen, 2006; Conner, Norman, ve Bell, 9 madde

tutum 2002; Mummery ve Wankel, 1999.

Oznel norm Fishbein ve Ajzen, 2010; Ajzen, 2006; 4 madde
Davis ve ark., 2002

Algilanan davranis Ajzen, 2006; Davis ve dig., 2002 1 madde

kontrolii

Davranis niyeti Ajzen (2006) 3 madde

Davranis Ajzen (2006)

Kisisel normlar Vining ve Ebreo, 1992; Harland, Staats, 10 madde
ve Wilke, 1999

Oz-yeterlik inanc1 Enochs ve Riggs, 1990; Riggs ve 11 madde
Enochs, 1990

Fen Bilimleri Testi MNE (2013), MNE Science and 20 c¢oktan
Technology textbooks secmeli

soru

Arastirmanin sonuclari

Bu ¢alismada ¢ocuklarin okul ortaminda bir plan ¢ercevesinde ilk kez fen 6grenme
deneyimlerinde anahtar role sahip olan okul 6ncesi 6gretmenlerinin, fen 6gretme
niyetlerini ve davraniglarimi etkileyen faktorler planlanmis davranis teorisi
kapsaminda incelenmistir. Arastirma sorulari1 dogrultusunda, ¢alisma sonuglari ii¢
kisimda rapor edilmistir: Betimleyici istatistikler, Ol¢lim modeli sonuglart ve

yapisal model analiz sonuglari.

228



Betimsel istatistikler

Bu caligmanin birinci aragtirma sorusu “Okul Oncesi dgretmelerinin fen 6gretme
davramisina yonelik olan tutumlari, 6znel normlari, algilanan davranis kontrold,
kisisel normlari, 6z yeterlik inanglar1 ve fen kavram bilgileri, fen 6gretme niyetleri
ve fen Ogretme davranislari nelerdir?” olarak belirlenmistir. Betimsel istatistik
verileri ile bu arastirma sorusu cevaplandirilmistir. Arastirma modelinde kullanilan
tim Ol¢lim yapilarinin ortalama, standart sapma, gercek ve olas1 deger araligi

bulgular1 Tablo 5’de verilmistir.

Tablo 5° de gorildigi ftizere, en yiiksek ortalama degerine okul Oncesi
Ogretmenlerinin fen 6gretimi i¢in gerekli kosullarin kolaylastiric1 ya da zorlastirict
etkisine dair inanglar1 sahiptir (Ort= 6.48, Ss =.90). Bu yapiy1 ise fen 6gretme
davraniginin olasi sonuglar1 (Ort = 6.37, Ss = 1.02) ve sonuglarin degerlendirilmesi
(Ort = 6.41, Ss = .91) takip etmistir. En diisiik ortalama deger ise epistemolojik
inanclarin bilginin kaynagi ve bilginin kesinligi boyutunda goériilmiistiir (Ort = 2.97,
Ss = 1.24). Bu verilerden 6gretmenlerin fen 6gretmek icin gerekli olan kosullarin
saglanmasinin, onlar i¢in en énemli faktorlerden biri oldugu anlasilabilir. Ayrica
ogretmenler fen Ogretimine yer verirler ise ¢ocuklarin kazanimlarina ve bu
kazanimlarin olas1 sonuglarina olduk¢a 6nem vermektedirler. Yani 6gretmenler fen
ogretimine karst olduk¢a olumlu tutuma sahiptir. Diger taraftan, katilimci
ogretmenler fen 6gretimine yonelik kisisel beklenti ve degerlerine 6nem verdikleri
Olclide baskalarinin fen Ogretimine dair onlardan beklentilerine de Onem
vermektedirler. Epistemolojik inanglar agisindan bakildiginda ise, bilginin kaynagt
ve bilginin kesinligi boyutunun aksine bilginin dogrulanmas: ve bilginin gelisen
dogas1 boyutlarinda 6gretmenlerin daha sofistike inanglara sahip olduklari
goriilmiistiir. Ogretmenlerin fen kavram bilgilerinin ise ortalama seviyede oldugu

gorilmiistiir.
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Tablo 5.

Betimsel Istatistik Bulgulari

Standart  Gergek Olas1
Olgiilen yapilar Ortalama  Sapma  deger deger
araligi aralig
1.15 1-7 1-7
Davranisa karsi tutum 6.03
1.47 1-7 1-7
Oznel normlar S45
) 6.20 1.31 1-7 1-7
Algilanan davranig kontrolii
0.95 1-7 1-7
Kisisel normlar 6.06
i o 6.18 1.09 1-7 1-7
Fen 0gretme niyeti
i 4.91 1.13 1-7 1-7
Fen 6gretme davranisi
6.37 1.02 1-7 1-7
Davranisin olasi sonuglari
6.41 0.91 1-7 1-7
Sonuglarin degerlendirilmesi
_ 558 1.57 1-7 1-7
Algilanan beklentiler
1.64 1-7 1-7
Algilanan  beklentilerin ~ 6nemi
: 5.65
(motivasyon)
1.24 1-7 1-7
Algilanan kosullar 588
Kosullarin kolaylastirici 6.48 0.90 1-7 1-7
/zorlagtirict etkisi '
0.68 1-5 1-5
Oz yeterlik inanci 340
_ o 368 1.05 1-5 1-5
Epistemolojik inanglar
Bilginin kaynag1 ve 297 1.24 1-5 1-5
bilginin kesinligi '
.95 1-5 1-5
Bilginin gelisen dogas1 4.12
—_ 4.19 90 1-5 1-5
Bilginin dogrulanmasi
7.82 241 1-12 0-14

Fen kavram bilgisi
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Model analizleri

Bu calismada Olglim ve yapisal model analizleri Yapisal Esitlik Modeli
kullanilarak yapilmistir. Calisma verilerinin normal olmayan dagilima sahip
olmasi1 ve arastirma modelinin ¢ok degiskenden olusan karmasik bir yapiya sahip
olmas1 gerekgeleriyle bu calismada kismi en kiigiik kareler yapisal esitlik
modellemesi_(bk. Hair ve ark. 2012; Hair, Sarstedt, Ringle, ve Mena, 2012; Lee,
Petter, Fayard, ve Robinson, 2011; Ringle, Sarstedt, ve Straub, 2012; Sosik, Kahali,
ve Piovoso, 2009) ve bilgisayar yazilimi olarak da SmartPLS 3 (Ringle, Wende,
ve Will, 2005) kullanilmustir.

Ol¢iim modeli (dis model) sonuclar

Dogrulayict faktor analizi araciliiyla 6l¢iim modelinin giivenirlik ve gegerlilik
aragtirmast bu asamada yapilmistir. Bu kapsamda bilesik gilivenirlik (CR) ve
aciklanan ortalama varyans (AVE) degerleri kullanilmistir. Madde yiikleri ve
bilesik giivenirlik degerleri g6z oniine alinarak baz1 maddeler (EB11, EB12, SE1,
SE7, SE8, SE9, SE10, ve SE11) modelden ¢ikartilmistir. Bu maddeler
cikartildiktan sonra yenilenen dogrulayici faktor analizi sonuglarina gore, modelin

giivenirlik ve gecerlilik degerleri en az beklenen degerlerden daha yiiksektir.
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Tablo 6

Arastirma Modeli Giivenirlik ve Gegerlik Degerleri

Bilesik Aciklanan
giivenirlik (CR) ortalama varyans
(AVE)
Davranisa kars1 tutum 912 810
Oznel normlar 949 822
Algilanan davranis kontrolii 1.000 1.000
Kisisel normlar .923 .602
Oz yeterlik inanc1 904 .654
Fen kavram bilgisi 1.000 1.000
Fen 6gretme niyeti 967 .906
Fen 6gretme davranisi 1.000 1.000
Davranis inanglari 976 .720
Normatif inanglar 913 125
Kontrol inanglar1 920 .699
Bilginin dogrulanmasi 841 516
Bilginin kaynag ve bilginin kesinligi .899 .559
Bilginin gelisen dogasi .807 .585

Kisacasi, tim Ol¢clim yapilarinin kabul edilebilir gegerlilik ve glivenirlik
degerlerine sahip oldugu goriilmiistiir. Bilesik giivenirlik degerinin .70’den biiyiik
olmasi1 (Hair ve dig., 1998) beklenirken, aciklanan ortalama varyans degerinin

.50’den yiiksek olmasi1 beklenmektedir (Chin ve Newsted, 1999).
Yapisal model (ic model) analiz sonuglari

Yapisal yani i¢ modelin kalitesini test etmek icin bazi parametreler kullanilmigtir.

Bunlar, agiklanan varyans (R?), etki biiyiikliigii (f2), bootstrapping ve blindfolding
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teknikleridir. Bootstrapping teknigi ile regresyon katsayilarinin anlamli olup
olmadiklari (t ve p degerleri), blindfolding teknigi ile de kestirimsel uygunluk (cross
validated redundancy, Q?), kestirimsel kommiinaliti (cross validated communality,

H?), ve uyum derecesi (goodness of fit, GoF) hesaplanmustir (bk. Tablo 7).

Aciklanan varyans degerleri (R?) incelendiginde en yiiksek degere fen dgretme
niyetinin sahip oldugu gériildii ( R?=. 41.2). Yani, davranisa kars1 tutum, 6znel ve
kisisel normlar, algilanan davranis kontrolii ve 6z yeterlik inanci hep birlikte % 41.2
oraninda fen O0gretme niyetini agiklamistir. Daha sonra sirasiyla, dolayli 6lgiim
yapilarindan normatif inanglar, 6znel norm yapisinin % 37.3 ‘ini ve diger bir
dolayl1 6l¢tim yapist olan davranis inanglar1 da davranisa kars1 tutumun % 25.3” tinii

aciklamistir. Fen 6gretme davranisi ise % 13.5 oraninda agiklanan varyansa sahiptir.

Bootstrapping teknigi ile 6l¢iim yapilari arasindaki regresyon katsayilarinin anlaml
olup olmadigi incelenmistir. Kritik deger olarak % 99 giiven araliginda (a =.01), t
degerinin 2.58’ in lizerinde olmasi beklenmistir. Modeldeki 14 regresyon
katsayisindan sadece 3’iiniin anlamli olmadig1 bulunmustur. Bunlar bilginin gelisen
dogasi ve fen kavram bilgisi, fen kavram bilgisi ve fen ogretme niyeti ve algilanan

davramis kontrolu ve fen ogretme davranisi arasindaki iligkilerdir.

Blindfolding teknigi ile de kestirimsel uygunluk (Q?), kestirimsel kommiinaliti (H?)
degerleri hesaplanmistir (Chin, 1998; Lohméller, 1989; Geisser, 1975). Q?testi gizil
degiskenlerin modele tahmini uygunluklari arastirilmistir. Q? degerinin pozitif ve
0’dan biiyilik olmas1 modelin tahmini uygunluga sahip oldugunun bir gostergesidir.
Yapisal modeldeki gizil degiskenlerin tahmini uygunluklart ve biiyiikliikleri Tablo
7’de goriilmektedir. Algilanan davranis kontrolii ve fen kavram bilgisi yapilarinin

tahmini uygunluk seviyeleri ¢ok diistiktiir.
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Tablo 7.

Yapisal modelin R?, H? ve Q? degerleri

Olgiim yapilar: R? H2 Q?
Davranisa karsi tutum 0.253 0.734 0.203
Davranis inanglari 0.687
Kontrol inanglar1 0.536
Bilginin gelisen dogasi 0.184
Fen 6gretme niyeti 0.412 0.762 0.369
Bilginin dogrulanmasi 0.257
Normatif inan¢lar 0.529
Algilanan davranis kontrolii 0.049 1.000 0.047
Kisisel normlar 0.482
Fen 6gretme davranisi 0.132 1.000 0.124
Fen kavram bilgisi 0.037 1.000 0.027
Oz yeterlik inanci 0.469
Bilginin kaynagi ve bilginin
kesinligi 0.396
Oznel normlar 0.372 0.693 0.304
Ortalama 0.208 0.521 0.179
GoF 0.329

Bu calismada modelin uyum derecesi Tenenhaus ve dig. (2004)’ nin Oneri
dogrultusunda hesaplanmistir. Yapisal modelin % 33 oraninda uyum derecesine
sahip oldugu goriilmiistiir. Bu seviyenin diisiik olma sebebi de modelde anlaml

olmayan iligkilerin varlig1 olarak goériilmektedir.
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Yapisal modele bagh hipotezlerin agiklanmasi

Bu arastirmanin ikinci sorusu “Okul Oncesi 6gretmenlerinin davranis inanglari,
normatif inanglari, kontrol inanglar1 ve epistemolojik inanglar1 sirasiyla davranisa
yonelik tutum, 6znel normlar, algilanan davranis kontrolii ve fen kavram bilgileri ile
nasil iliskilidir?” olarak belirlenmistir. Yapisal model analizi; davranis inanglari,
normatif inanglar ve kontrol inanglari ile sirastyla tutum, 6znel normlar ve algilanan
davranis kontrolii arasinda giiclii bir iliski oldugunu gostermistir. Okul Oncesi
Ogretmenlerinin fen Ogretim agisindan davranis inanglar1 fen Ogretimine karsi
tutumunu dnemli bir sekilde belirledigi tespit edilmistir (f = .503, t =12.472, p =
.000). Ayrica, PLS yapisal modeli; 6gretmenlerin fen 6gretimine karsi davranig
inanglarinin, fen 6gretimine karsi tutumlarinin % 25.3’ilinii aciklamistir. Normatif
inanclar ve 6znel norm yapilar1 arasinda iligki modeldeki en yiiksek regresyon
katsayisini (f = 0.611) ve buna bagli olarak en yiiksek anlaml1 degeri gostermistir
(t = 26.200, p =.000). Bunun yaninda, normatif inanglar 6znel norm yapisinin
veryansinin %37’sini aciklamistir. Bdylece, planlanmis davranis modelinin de
Onerdigi lizere, normatif inanglarin 6znel normlar1 aciklayan temel neden oldugu
desteklendi. Kontrol inanglar1 ve algilanan davranig kontrolii arasinda iligki diger
dogrudan ve dolayli 6lgiimlere gore (davranis inanglari-davranisa karsi tutum ve
normatif inanglar-6znel normlar) daha diisiik olmasina ragmen (f = .224) yine de
anlamli bulunmustur (t = 6.117, p =.000). Ayrica, kontrol inanglar1 sadece % 5

oraninda algilanan davranis kontrolii varyansini agiklamistir.

Son olarak, bilimsel epistemolojik inanglarin iki boyutu (bilginin kaynagi - bilginin
kesinligi ve bilginin dogrulanmasi) 6gretmenlerin fen kavram testinden aldiklari
puanlar1 agiklamaya katki saglarken, bilginin gelisen dogasi boyutu modele her

herhangi bir katki saglamamuistir.

Bu caligmanin glincli arastirma sorusu  “Okul Oncesi Ogretmenlerinin fen
ogretimine yonelik tutumlari, 6znel normlari, algilanan davranis kontrolii, kisisel

normlari, 6z yeterlik inanclar1 ve fen kavram bilgileri fen 6gretme niyetleri ile nasil
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iliskilidir?” olarak belirlenmistir. Yapisal model analizine gore davranis niyetinin
varyansini biiylik bir kismini agiklamada davranisa karst tutumun en biiyiik katkiy1
sagladig1 ortaya ¢ikmustir (f = .431). Bu bulgu, okul 6ncesi 6gretmenlerinin fen
ogretimine pozitif bir yaklagim sergiledikce, yani; fen 6gretiminin gerekli, dnemli
ya da eglenceli olduguna inandik¢a ders planlarinda fen aktivitelerine daha fazla yer
vereceklerini ya da fen aktivitelerini daha fazla 6gretme egilimi i¢inde olacaklarini
gostermistir. Bu nedenle, Ajzen (2001)’in 6nerisine paralel olarak, planli davranis
teorisinin yapilar1 diisiiniildiigiinde fen Ogretimine yonelik yaklagimlarin, okul
oncesi 6gretmenlerin niyetlerinin orta diizey etki biiyiikliigii ile (f 2= 0.28) aciklayan
en etkili yapisi oldugu sonucuna varilabilir. Oznel normlar ile davranis niyeti
arasindaki iligki (8 = 0.142) de anlaml1 olarak bulunmustur (t = 4.163, p =.000). Bu
demek oluyor ki, caligmaya katilan Ogretmenler, diger kisi ve kurumlarin
kendilerinden fen 6gretimini beklediklerini diisiindiikleri oranda, fen aktivitelerini
planlamakta ve yapmak istemektedirler. Diger taraftan, algilanan davranis kontrolii
ile fen 6gretme niyeti arasindaki iliski ¢ok diisiik olsa da (5 = .096), hala okul 6ncesi
ogretmenlerinin fen 6gretimi niyetlerinin anlamli bir belirleyicisidir (t = 2.819, p

=.005).

Ozgiin planlanmis davranis teorisi modeline sonradan eklenen kisisel normlar 6l¢iim
yapist da Ogretmenlerin fen Ogretimi niyetlerinin gii¢lii bir belirleyicisi olarak
bulunmustur (t = 4.862, p=.000). Bu sonuca gore, okul dncesi 6gretmenleri, gretim
tercihlerinin c¢ocuklart etkileyebilecegini diisiiniir ya da fen Ogretiminin kendi
sorumlulugunda olduguna inanir ya da kendini fen 6grettiginde daha 1yi hisseder ise
fen 6gretimine daha fazla zaman ayirmak isteyebilir ve planlarinda fen aktivitelerine
daha ¢ok yer verebilirler. Ayrica, kisisel normlar gibi, PDT modeline sonradan
eklenen Oz-yeterlik inanglarmin da okul Oncesi Ogretmenlerinin fen Ogretim
niyetlerini tahmin etmede 6nemli bir role sahip oldugu goriilmiistiir (t = 3.747,
p=.000). Buna gore, fen 6gretmek i¢in kendisini rahat ve yeterli hisseden okul 6ncesi
ogretmenlerinin ders planlarinda fen aktivitelerine daha ¢ok yer verdikleri

anlagilabilir. Diger taraftan dogrudan 6l¢iim araci olarak PDT modeline sonradan
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eklenen fen kavram bilgisinin 6gretmenlerin fen Ogretme niyetleri lizerinde
beklendigi etkiyi gostermedigi goriilmiistiir (5 = .003, t =.100, p =.921). Bu sonuca
gore Ogretmenlerin, fen kavram testinde daha ¢ok ya da daha az soruyu dogru
sekilde cevaplamalarinin onlarin fen Ogretme niyetlerine herhangi bir etkisi

olmadig1 séylenebilir.

Ozetle, calismaya katilan okul &ncesi 6gretmenlerinin fen dgretme niyetleri; fen
Ogretimine kars1 tutum, 6znel ve kisisel normlar, algilanan davranis kontrolii ve 6z
yeterlik inanglari ile agiklanmistir. Bu degiskenler hep birlikte 6gretmenlerin fen
O0gretme niyetlerinin % 42 oraninda varyansini agiklamislardir. Ayrica modele
sonradan eklenen kisisel normlar ve 0z-yeterlik inanglar1 6nemli 6l¢iide modele

katki saglamiglardir.

Bu arastirmanin dordiincii ve son arastirma sorusu ise “Okul dncesi 6gretmenlerinin
fen 0gretme niyetleri, algilanan davranis kontrolii ve 6z yeterlik inanclari, fen 6gretme
davraniglart ile nasil iligkilidir?” olarak belirlenmistir. Bu calismada, okul &ncesi
Ogretmenlerinin fen 6gretim davranislarini dogrudan etkiledigi diisiiniilen ii¢ yap1
incelenmistir: 6gretmenlerin fen 6gretim niyetleri, fen 6gretimine karsi algilanan
kontrolleri ve fen d6gretimine dair 6z yeterlik inaniglar1. Planli Davranis Teorisi ile
uyumlu olarak, okul dncesi 6gretmenlerinin fen 6gretim niyetlerinin, fen ogretim
sikliklarinin (davranisinin) en 6nemli ve dogrudan belirleyicisi oldugu tespit
edilmistir (t=8.936, p =.000). Bu nedenle, okul dncesi 6gretmenlerinin fen 6gretim
niyetleri, sinifta yapilan fen aktivitelerinin sikligin1 anlamak igin 6nemli bir
belirleyicidir. Ogretmenler fen aktivitelerine yer vermek igin ne kadar istekli ve
niyetli iseler, o siklikta fen aktivitelerini gergeklestireceklerdir. Fen aktivitelerinin
sikligint agiklayan diger 6nemli bir etken de 6gretmenlerin fen 6gretimine yonelik
6z yeterlik inamslaridir (t = 6.492, p=.000). Ustelik 6z yeterlik inanglar1 ve fen
ogretimi davranisi arasindaki iligski derecesi ile fen 6gretme niyeti ve fen 6gretme
davranis arasindaki iliski birbirine ¢ok yakin olarak bulunmustur (f = .241, f=.247,
sirastyla). Diger taraftan, okul 6ncesi 6gretmenlerinin fen 6gretimine karsi algilanan

davranis kontrolleri, 6gretmenlerin fen 6gretimi davranisinda anlamli bir belirleyici
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olarak bulunmamistir (t= 1.541, p=.123). Planlanmis davranig teorisinin &ne
stirdiglinlin aksine, caligmaya katilan 6gretmenlerin fen Ogretim davranislari,
onlarin fen 6gretimini yiiriitmede kontroliin kendilerine bagli olup olmamasina bagl
degildir. Bu durumda, okul Oncesi Ogretmenlerinin fen Ogretimi davraniglar
iizerinde gii¢lii bir kontrole sahip olduklar1 sonucuna ulasilabilir ve bu nedenle
algilanan davranis kontrolii onlarin davraniglari iizerine herhangi bir etki yapmadigi
diistintilebilir. Bu sonug, katilimcr 6gretmenlerin ¢ogunlukla 6gretim hizmetleri
stiresince fen 6gretiminin kendi kontrolleri altinda oldugunu desteklemektedir (M =
6.20, SD = 1.31). Bu sonucun diger bir ihtimali ise, yapisal esitlik modelinin tek
maddeyi ele almada basarili oldugu diisiiniilse de (bk. (Afthanorhan, 2014),
algilanan davranis kontrolii i¢in kullanilan tek madde Sl¢liimiiniin yetersizliginden
kaynaklanabilir. Ozetle, 6gretmenlerin fen dgretim davranmigim dogrudan dlgen iig
degiskenden sadece ikisi (6z yeterlik inanglar1 ve fen Ogretme niyeti) anlaml

bulunmus olup, davranisin %13.5 oraninda varyansini agiklamistir.
Sinirhiliklar ve oneriler

Bu caligma yontem ve sonugclar agisindan 6gretmen egitimi literatiirline 6nemli
katkilar saglamasina ragmen halen bazi smirliliklara sahiptir. Oncelikle, bu
caligmada  kullanilan  biitin ~ veriler  katilimc1  Ogretmenlerin 6z
degerlendirmelerinden (self-report) olusmaktadir. Bazen 6z degerlendirme verileri
tepki yanliligindan dolay1 (response bias) arastirmaciyr yaniltabilir. Bu sebeple,
gelecekte yapilacak calismalar, 6gretmen davraniglarina ait veriler sinif gézlemleri
ya da video kayitlar ile, 6gretmen niyetlerine dair veriler de ders planlar
incelenerek toplanabilir. Ayrica bu c¢aligmada demografik veriler arastirma
modeline dahil edilmemistir. ileriki zamanlarda yapilacak ¢alismalar bu tiir verileri
(cinsiyet, yas, deneyim vb.) moderator degisken olarak modele etkisini

inceleyebilir.

Arastirma sonuglarina gore, okul 6ncesi 6gretmenlerinin fen 6gretimine yer verme

niyetlerini en ¢ok etkileyen faktor, 6gretmenlerin fen 6gretimine karsi tutumlaridir.
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Bu sonug goz 6niine alindiginda, okul dncesi 6gretmenlerinin fen 6gretimine karsi
olumlu tutumlar iginde olmasi 6nem kazanmaktadir. Bu sebeple, halen gorev
yapmakta olan dgretmenler i¢in fen etkinliklerini sevmelerini saglayacak hizmet
ici egitimler diizenlenmelidir. Bu egitimlerin igerisinde 6§retmenlerin kendilerinin
katildig1 kolay, temel ve eglenceli fen aktivitelerine yer verilerek 6gretmenlerin
fen egitimine karst olumlu tutum kazanmalarina yardimci olunabilir. Ayrica,
ogretmenlerin okul dist 6grenme ortamlarinda fen etkinliklerine katilmalarina
olanak saglanmalidir. Ciinkii bu tiir ortamlar fen egitimine karst olumlu tutum
gelistirmektedir (NSF, 1998). Okul dis1 6grenme ortamlarina 6rnek olarak bilim
tarihi miizeleri, fen ve teknoloji merkezleri, akvaryumlar, ormanlar, dogal yagam
ortamlar1, hayvanat bahgeleri, bahgeler ve kiitiiphaneler verilebilir. Ogretmenler
bu tiir ortamlara asina olarak oralarda ne tiir aktiviteler yliriitebileceklerini

Ogrenebilirler.

Ogretmenlerin fen egitimine yer verme niyetlerini etkileyen diger dnemli faktorler
kisisel ve 6znel normlar, 6z-yeterlik inanglar1 ve algilanan davranis kontrolleridir.
Bu dogrultuda oOgretmenlerin normatif algilarinin, fen 6gretmeye yonelik
ozgiivenlerinin ve kontrol inanglarinin énemli oldugu sdylenebilir. Bu sebeple,
ogretmenler icin hazirlanacak hizmet i¢i programlarinda olumlu tutum
gelistirmenin yaninda 0z-yeterlik inanglarimin gelismesine katki saglayacak
ortamlar olusturulmalidir. Ayrica okul programlarinda, seminerlerde ve 6gretmen
calistaylarinda, 6gretmenlerde okul 6ncesi donemde fen 6gretimine yer vermeleri
beklendigi siklikla vurgulanmali ve onlarin fen Ogretimine yer vermelerini
kolaylastiracak faktdrlerin sayisi arttirilmalidir. Ornegin, dgretmenlerin siklikla
sikayet¢i olduklart materyal, kaynak ve zaman eksikligi problemlerini nasil
cozebilecekleri uygulamali olarak anlatilmalidir. Aslinda etkili bir fen dgretimi
icin gilinliik hayatta siklikla kullanilan arag-gereclerin, okul bahgesinin, mutfak
malzemelerinin yeterli olabilecegi drnek etkinliklerle anlatilmalidir. Ogretmen
adaylarinin da, Ogretmenlik meslegine gegmeden Once bu tir egitimleri

tamamlamalar1 i¢in gerekli ¢aligmalar lisans egitimlerinde yapilabilir.
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APPENDIX L

TEZ FOTOKOPISI iZIN FORMU

ENSTITU

Fen Bilimleri Enstitisu

Sosyal Bilimler Enstitiisii -

Uygulamali Matematik Enstitiisii

Enformatik Enstittisi

Deniz Bilimleri Enstittsi

YAZARIN

Soyadi : OZCAN
Adi1 : Gokecen
Boliimii : {lkdgretim

TEZIN ADI (ingilizce) : Early Childhood Teachers’ Science Teaching Intentions
And Behaviours: An Application of The Theory of Planned Behaviour

TEZIN TURU : Yiiksek Lisans Doktora -

1. Tezimin tamamindan kaynak gosterilmek sartiyla fotokopi alinabilir.

2. Tezimin igindekiler sayfasi, 6zet, indeks sayfalarindan ve/veya bir
boliimiinden kaynak gosterilmek sartiyla fotokopi aliabilir.

3. Tezimden bir bir (1) yil siireyle fotokopi alinamaz. -

TEZIN KUTUPHANEYE TESLIM TARIHI:
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