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Abstracts

The purpose of this mixed-methods study was to examine the relationship between teachers’ beliefs about their
teaching and their classroom practices based on interviews and classroom observations across eight elementary
science teachers. A quantitative research analysis showed there was a statistically positive correlation between
their beliefs and practices. However, only three teachers’ belief categories were coherent with classroom practices.
We argue that there is a complex understanding of tension between the two entities. Those teachers with traditional
teaching profiles noted that centralized exams and a strict curriculum limited their classroom practices.
Implications for this study about the practice of reform-based teaching are discussed.

Introduction

With the advent of modern technology, science education has gained a greater importance all
over the world (Hurd, 1998) and science and technology literacy has become one of the main
requirements of modern life (UNESCO, 1994). It is now a common concern for all politicians
and educators to train science literate individuals who can keep up with the developments of
the modern age and compete with the members of other nations. In many countries, the
functionality of science and technology education is improved through educational reforms
that aim to alter the traditional approach to science teaching to educate individuals in science
literacy (McCollum, 2004). Such reforms have resulted in the formation of a new,
constructivist approach, which promotes students’ active participation in their learning with
the teacher assuming the role of a guide helping students to seek information and encouraging
them to construct new ideas and concepts based on prior knowledge (Hmelo-Silver & Barrow,
2006; Ben-Ari, 2001; Hsu, 2004; Oztiirk, 2002; Erisen, 2007; Sisman, 2007). In Turkey, this
transition has been reflected since 2004 in the revision of science-teaching programs and
textbooks based on a constructivist approach. However, the new standards in the education
field defined by politicians and educators could not be strictly adopted in practice in actual
school settings (Ozden, 2005). This is supported by the results of the Trends in International
Mathematics and Science Study (TIMMS). Although the average score of Turkey in the
TIMMS science exam was higher than the previous years, it was still below the average of
international score (Yildirim, Yildirim, Yetisir, & Ceylan, 2013).

The role of teachers is critical for the successful implementation of educational reforms
(Cakiroglu & Cakroglu, 2003). Teachers serve as implementers, directors and shapers of
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change since they determine how the curriculum is implemented. It is their educational beliefs
and experience that have a critical role in the creation of a classroom environment that allow
students to acquire the profound understanding of how scientists make sense of the occurrences
taking place in their world (Pomeroy, 1993; Roth, McGinn, & Bowen, 1998). Teachers’ beliefs
about which methods should be adopted and how they should be applied mediate their
classroom practice (Pajares, 1992); thus the revised program is itself reconstructed by the
teacher (Keys & Bryan, 2001).

Another important element affecting the extent to which teachers are successful in science
instruction is their content knowledge (Alonzo, 2002). Although mastery of content knowledge
is considered a primary requisite for teaching information related to any specific subject area
to others, several researchers have suggested that content knowledge comes secondary to
teachers’ beliefs in determining their classroom practices (Nespor, 1987; Pajares, 1992;
Hashweh, 1996; Gess-Newsome, 1999; Lederman; 1999; Minor, Onwuegbuzie, Witcher, &
James, 2002). According to Enochs and Riggs (1990), investigating teachers’ beliefs is of vital
importance for understanding their behaviours. Similarly, Luft and Roehrig (2007) emphasized
that in recent years, teachers’ beliefs about instruction have taken a prime position in
educational research. Therefore, before evaluating teachers’ classroom practices, their beliefs
should first be explored (Zheng, 2009). It is necessary to elicit the degree to which science
teachers in Turkey believe in the principles of the new program and the extent to which they
reflect their beliefs in their practice. Thus, the purpose of the current study was to determine
elementary school science teachers’ beliefs about teaching, learning, and pedagogical practices
and then to explore the relationships between these beliefs and their classroom practices. To
this end, the following research questions were formed;

(1) What are science teachers’ beliefs about science teaching, learning and pedagogical
practices?

(2) To what extent does the teachers’ classroom practice conform to the reform-based
curriculum?

(3) Is there a significant correlation between science teachers’ beliefs about teaching,
learning, pedagogical practices and their classroom practices?

Method

This mixed-methods (Tashakkori & Teddlie, 1998), multi-case study was conducted with eight
elementary science teachers in Turkey. The qualitative research method was used for the in-
depth evaluation of the teachers’ beliefs and classroom practices and the quantitative research
method was chosen to explore the relationship between the teachers’ beliefs and classroom
practices. A semi-structured interview method was used as proposed by Fishbien and Ajzen
(2011) to evaluate the teachers’ beliefs. The teachers’ classroom practice was evaluated by
means of an observation protocol. A case study design was used to explore and analyse few
specific cases (Creswell, 1998). In the quantitative part of the study, the relationship between
the teachers’ beliefs and observed classroom practices were analysed by converting them into
numerical data (Brown & Melear, 2006).

Participants

The population of the study comprised science teachers working in elementary schools in the
city of Kirikkale, in Anatolian Turkey. First of all, ethical approval to conduct the study was
obtained from the committee in governorship. In sampling method, firstly, twenty schools were
randomly selected in the study. Secondly, information was collected about adequacy of the
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school structure for supporting reform-based implementation in terms of class size, and the
quality of the science laboratory and technology equipment with teacher participation form.
The total number of teachers who agreed to voluntarily participate in the study was 28 teachers.
Finally, eight out of 28 teachers were purposefully selected teacher had chance to implement
laboratory application and use technology integration to classroom practice.

The study was conducted in the 2012-2013 school year with the voluntary participation of eight
science teachers following appropriate disclosure of human-subjects research considerations.
For ethical reasons, a code was assigned to each teacher. Information about the teachers’
gender, professional experience and higher education background is provided in Table 1 under
these codes.

Table 1. Demographics of the participants

Teacher Gender Experience Undergraduate program
(years)
Tl Female 19 Chemistry Department, Faculty of Science and Letters
T2 Female 9 Science Teaching, Education Faculty
T3 Female 21 Chemistry Department, Faculty of Science and Letters
T4 Male 38 Phy_sics-Chemistry-BioIogy Department,  Education
Institute
T5 Male 12 Physics Teaching, Education Faculty
T6 Female 2 Life Sciences Teaching, Education Faculty
T7 Male 12 Chemistry Teaching, Education Faculty
T8 Male 13 Life Sciences Teaching, Education Faculty

Data collection and analysis

In the current study, the participants were observed for two-class hours per week for a total of
six to eight weeks. The reasons for the difference in the observation period were exams taking
place and some teachers taking leave. In order for the participants not to be affected by the
interview questions during the observations, the interviews were held after all the observations
were conducted. All the observations and interviews were conducted by the researcher.

Interview

In this study, a seven-item semi-structured Teacher Beliefs Interview (TBI) form developed by
Luft and Roehrig (2007) was used to determine the teachers’ beliefs. The interview items were
translated into Turkish by two language specialists and a subject-area expert, and piloted on
eight pre-service science teachers to determine the compliance of the translated version to the
original form. Through this semi-structured interview form of 20-30 minutes, the teachers were
encouraged to express their opinions. Audio-recordings of the interviews were transcribed and
the transcribed texts were confirmed with the participants.

Using the rubric of the scale (Luft & Roehrig, 2007), the teachers’ responses to each interview
question were grouped into the following five categories: Traditional, Instructive, Transitional,
Responsive and Reform-based. Two researchers independently categorized the responses and
the inter-rater reliability was found to be 0.82. The codes constructed by the researchers were
compared and conflicts in categorization were discussed until reaching an agreement. Table 2
presents the criteria for the categorization of the participants’ beliefs (Luft & Roehrig, 2007).
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In order to conduct a statistical analysis on the teachers’ beliefs and classroom practice, the
belief categories were converted into points as follows: traditional, 1; Instructive, 2;
Transitional, 3; Responsive, 4; and Reform-based, 5 points (Roehrig & Kruse, 2005). Thus, the
belief scores varied between 7 and 35. In order to construct the teachers’ belief profiles, mean
score intervals were used. Teachers with a mean score of 1.0 to 2.3 were considered to have
teacher-centred beliefs, those with a mean score of 2.4 to 3.7 were considered to have
transitional beliefs and those with a mean score between 3.8 and 5.0 were considered to have
student-centred beliefs.

Table 2. Description of the categories of teachers’ beliefs (Luft & Roehrig, 2007)

Categories  Description

N The teacher is focused on knowledge and transfer of knowledge. The role of
Traditional  the teacher is to convey information. There is no emphasis on the student.

The teacher is focused on the construction of learning environments and
organization of teacher-centred classes. The most important elements
involved are the teacher’s activities and means of teaching. Though some

Instructive  importance is attached to the observation of students, the testing of the
accuracy of any information is performed under the direction of the textbook
or the teacher.

The teacher is focused on students’ self-evaluation of their comprehension.
Though not much emphasis is put on the students’ contribution to the learning
environment and their communication with each other, some emphasis is put
on the organization of the classroom environment in line with students’
needs. There is a limited amount of student feedback.

Transitional

The teacher is focused on the organization of the classroom environment to
foster cooperation, feedback, enhancement of information and students’
taking responsibility for their own learning. In this category, the teacher

Responsive should indicate how the interactions between students, individual learning or
students’ responses affect his/her decisions. The teacher reorganizes the class
according to student feedback.

The teacher is focused on the promotion of student interactions, helping
students to have access to information, and organization of the class
according to student learning. In this category, great emphasis is put on the
students’ constructing their learning environment and individual learning.
Students are encouraged to transfer the learned information into new settings
and different disciplines. The class is organized according to students’
abilities and feedback.

Reform-
based

Observation of classroom practice

Teachers’ classroom practices were determined using the Reformed Teaching Observation
Protocol (RTOP) developed by Sawada and colleagues (2002). RTOP is a reliable and valid
observation protocol developed to evaluate reform-based instructional practices in order to
identify teachers’ shortcomings in their teaching, and help them to compensate for these
shortcomings. RTOP consists of 25 items each scored on a five-point Likert-type scale. In the
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current study, observation scoring was performed in accordance with the RTOP Reference
Manual (Piburn et al., 2000). Table 3 presents sample scoring of the teacher’s behaviour when
a student asks a question. The scoring interval for RTOP is between 0 and 100, with high scores
indicating reform-based practice and low scores representing traditional teaching behaviours.
Scores equal to or below 30 shows teacher-centred practices, 31-49 indicates students’
activities and dialogues under the guidance of the teacher, and 50 and above indicate student-
centred activities (Maclsaac & Falconer, 2002). The observation protocol was adapted to
Turkish by Topcu and Uygun-Temiz (2012). A factor analysis was performed to calculate the
validity of each sub-scale included in the scale, and the results were satisfactory in that the
exploratory and confirmatory factor analyses showed that the 25-item scale comprised three
dimensions as proposed by Sawada et al. (2002).

Prior to the observation, two researchers watched sample video activities of Sawada et al.
(2002) and analysed them with two specialists of pedagogical content knowledge to establish
inter-rater reliability. In this way, the researchers gained experience about the use of RTOP.

The researchers observed the classroom practices of eight teachers for two weeks and
independently scored them. In order to determine the scoring reliability of the researchers, the
RTOP scores were compared and the compliance ratio was found to be 88%. The data were
shared with two pedagogical training experts. The experts’ opinions were sought for the
categorization of the teachers’ beliefs and scoring of their classroom practices. Through the
exchange of opinions and re-evaluation of observation notes, 100 percent agreement was
reached. Furthermore, the reliability and validity of the study was improved by extending the
study time and sharing the data with the participants (Merriam, 1990; Maxwell, 2005). More
than one data collection tool and analysis method was used to establish both internal validity
and reliability. Moreover, in order to establish the reliability of the study, the findings obtained
from the interviews and observations were supported with the statements of the teachers.

Table 3. Sample scoring of RTOP items (Maclsaac & Falconer, 2002)

Score Teacher behaviour
0 The behaviour never The teacher states that the problem is related to a future
occurred topic or ignores it.

1 The behaviour occurred

The teacher gives a short answer.
at least once

Occurred more than The teacher directs the question to other students and waits
2 once; very loosely for them to respond. After receiving a few answers,
describes the lesson provides the correct answer.

A frequent behaviour  The teacher directs the question to other students and wants

3 orfairly descriptive of  them to work and discuss in groups.
the lesson

The teacher directs the question to other students. By
integrating the topic taught in the class with the question,
presents the information in an integrated way to students
and in light of this information makes them reach the
answers in groups.

Pervasive or extremely
descriptive of the lesson
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Relationship between beliefs and practices

In order to compare teachers’ beliefs with their classroom practices, the data in both groups
were categorized as Traditional, Transitional or Reform-Based and the relationships between
them were analysed. Furthermore, in order to determine whether there was a statistically
significant correlation between the teachers’ belief scores and the observation scores, teachers’
beliefs and classroom practices were converted into numerical data. Spearman’s rho coefficient
was calculated to evaluate the relationship between the variables

Results

Teachers’ beliefs

Each teacher’s pedagogical beliefs were separately analysed. The teachers defined their roles
as ‘conveying information’, ‘providing students with materials and opportunities to improve
their learning and gain experience’, ‘guiding students towards learning’, ‘establishing close
relationships with students’, ‘imparting a critical perspective of the topic’, and ‘showing ways
of accessing information.

Below is the response of T2 to the question: “How do you describe your role as a teacher?”

She should be the one offering guidance. For example, after giving the necessary
information, she can help students engage in experiments to confirm and reinforce the
information. These can be experiments requiring students to find specific information
on their own. That is, you may not give the information first, and involve students in an
experiment so that they can access the required information on their own with the
guidance of the teacher. You may ask some questions to direct students (T2).

T2 emphasized the importance of allowing students to find information on their own; yet, she
also referred to the time issue involved in this process as follows:

This may result in experiencing time problems because it may take some time for
students to reach the required information. To save time, you can provide some of the
information. You can explain what they [the students] should do (T2).

When explaining their opinions about how to achieve maximum learning, the teachers stated
that this can be accomplished through ‘out-of-school communication’, ‘different activities’,
‘computer-assisted activities’, ‘providing up-to-date examples from daily life’, ‘group work’,
‘discussions’, ‘students exchanging opinions’, ‘discovering information’ and ‘conducting
activities according to the learning styles of students’. For instance, T3 mentioned the
construction of classroom settings to meet the individual needs of students, and T4 emphasized
the importance of establishing a positive classroom environment that will draw the attention of
students.

You first need to determine how students understand and learn in order to achieve
maximum learning. When we know how our students learn, we can organize the class
accordingly. For this, we need to be a good observer and listener. Every student is
different. While some students learn better through visual materials, some others prefer
to take notes, as in the theory of multiple-intelligence (T3).

We need to make the subjects interesting; we need to make our students wonder. That
is, if a student becomes curious about something, he can learn about it......Using
different activities, you need to draw students’ attention (T4).
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The teachers stated that when making decisions about the content to teach, they consider
various issues such as ‘time and materials’, ‘students’ interests’, ‘activities that will allow
students to reach information on their own’, and ‘examples from real life that will demonstrate
students why these activities are necessary’. On the other hand, many teachers stated that the
curriculum restricts their classroom practices:

There are two important points to be considered; first, it is not actually the teacher that
decides what to teach and not to teach; we are given a program prepared in advance.
We have to follow this program. The second issue is related to the exams. ... Sometimes
we may adopt different approaches to make learning easier for students (T8).

Holding a belief categorized in the transitional category, T4 stated that he includes activities
he believes will draw the attention of the students.
We have to teach the topics given in the curriculum, so we teach them. Of course, we
sometimes teach different topics we believe are necessary for students (T4).

Researcher: Do you perform all the activities stipulated in the curriculum?
1 skip some of the experiments given in the book .... I have some experiments and
information of my own; | use them instead of what is given in the book (T4).

Researcher: What is you criterion for selecting experiments to skip?
If 1 think that an experiment is not interesting for the students, | try to find original
experiments that will be more interesting for students (T4).

The majority of the teachers decided when to start a new topic according to the schedule
provided in the curriculum. Having a student-centred belief, T5 remarked that when students
discuss a topic and explain it using their own words, this is an indication that they have learned
and internalized that topic. When this happens, the teacher can move on to the next topic. With
giving a chance to students to share their ideas end of the lesson, the one enhances students’
scientific argument development in oral presentations (Bugarcic, Colthorpe, Zimbardi, Su, &
Jackson, 2014).

At the end of each topic, | ask the students questions to check their comprehension. They
can also ask questions. It is like a discussion platform. Students explain the topic with
their own words, not as | explained in the lesson; that is, without memorizing. If they
can discuss the topic, then there is no problem; this shows that students have learned
the topic (T5).

T2 stated that she can understand when students have internalized a topic from their facial
expressions and the questions they ask, which indicates his/her transitional belief. T3 stated
that students approaching a topic from a different perspective, one that had not previously been
discussed in the class is an indication that they have grasped the topic.

It is clear from their facial expressions and looks. They ask questions related to the
topic and this shows that they are interested in the lesson (T2).

[I know it] when I get answers to my questions from the students; but these answers

should not be direct quotes from the textbook. The students should use their own
expressions. We can also understand whether they have understood the topic from the
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questions they ask ..... Some students can even express opinions about topics we have
not discussed yet (T3).

In the teachers’ responses to the question, “How do students best learn science? ”, there is great
emphasis on conducting experiments. However, while underlining the importance of learning
by doing and experience, most teachers did not pay attention to students collecting data and
interpreting the collected data on their own, which indicated the existence of a transitional
belief. Only one teacher, T3, put a great emphasis on students’ active participation in data
collection and evaluation processes:

Teacher should conduct activities the students can relate to daily life. Students should
conduct experiments and collect data on their own. When necessary, the teacher
should offer guidance (T3).

While the teachers that held a teacher-centred belief considered that students’ participation in
class and getting high scores from tests showed that they have learned the topic, those with a
student-centred belief viewed students exchanging opinions and conducting discussions as an
indication of their learning.

Below are the responses of T5 and T2 to the question, “How do you know when learning is
occurring in your classroom?”

| try to provide opportunities for my students to talk to see whether they have learned
about the topic. Each group explains their findings and compares them with the other
groups. During this process, some groups question or change their data asking
questions to find out how it should be. They question their own findings. If any of the
students is not certain about his/her findings, they may be inclined to change them
during discussions with peers, but students who know the topic well tend to strongly
defend their position (T5).

| sometimes give a short pop quiz to my students or | use the question-answer
technique. If several students are willing to answer the questions, | can conclude that
they have learned the topic. If their answers to the questions or quiz are correct, |
believe that it is enough (T2).

In light of the data collected from the interviews with the teachers, it can be argued that most
teachers are far from adopting reform-based beliefs. Only two teachers, T3 and T5, held beliefs
that were close to the reform-based end of the scale. Table 4 presents the belief categories for
learning and teaching by the teachers’ responses to the interview questions also shown in the
table.
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Table 4. Teachers’ beliefs

Q1. How do you describe your role as a teacher?

Q2. How do you maximize student learning in your classroom?

Q3. In school setting, how do you decide what to teach and what not to teach?
Q4. How do you decide when to move on to a new topic in your classroom?
Q5. How do you know when your students understand?

Q6. How do your students learn science best?

Q7. How do you know when learning is occurring in your classroom?

Teacher-centred <----=--==mmmmmmm e > student-centred
Teacher
Traditional Instructive Transitional Responsive Rsform- Belle_fs
ased Interview
Score

T1 Q3,04,05,Q7 Q1,02 Q6 18
T2 Q1,03 Q4,Q7 Q2,05,Q6 15
T3 Q3,04 Q1,06,Q7 Q2,05 28
T4 Q4 Q7 Q1,Q2,Q3,Q5,Q6 18
T5 Q1,05 Q2,04,06,Q7 Q3 27
T6 Q1,Q3 Q2,Q5,Q6 Q4,Q7 21
T7 Q4,07 Q1,05,Q6 Q2,Q3 21
T8 0Q1,03,04 Q7 Q2,Q5,Q6 14

Observation of classroom practice

The teachers” RTOP scores are presented in Figure 1. The mean RTOP score was found to be
approximately 44. The results show that three teachers, T3, T5 and T7, used student-centred
practices (score: above 50), and three teachers, T4, T6 and T8, adopted a teacher-centred
approach (score: below 30). The remaining teachers, T1 and T2, scoring between 35.6 and
33.6, respectively seemed to allow students active participation in activities while at the same
time retaining control of the class. In the following section, the classroom practices of the
teachers will be demonstrated by category using excerpts from the teachers’ statements.

W 50+
O 31-49 P
T T2 T3 T4 s & Ir T8 X

Figure 1: Teachers’ RTOP scores
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Teacher-centred

Since T6 adopted a traditional approach to classroom practices, she experienced problems in
establishing discipline in the classroom, thus failed to create an interactive classroom
environment. Most of the time was taken up by teacher talk with the students usually being
quiet. The communication between the teacher and students was only one direct, from teacher
to students and the students could not actively participate in the class. The teacher frequently
increased his/her voice to maintain discipline in the classroom, which prevented the creation
of a tolerant classroom environment.

In his/her class, T6 frequently used interactive activities based on the question-answer
technique, which gave him/her control over the activity. Even though using interactive
programs in science teaching that has positive impact and can improve the students’
understanding (Celik, Sar1i, & Harwanto, 2015) is a reform-based activity the aim of T6’
interactive activities is a traditional. In addition, T6 gave samples from daily life and provided
visual materials through the projector so that the students could make positive contributions to
the determination of his/her conceptual information score. Throughout the observations, T6 did
not conduct any experiments in the class but utilized online materials. The questions used by
T6 in the question-answer technique were at a lower level according to Bloom’s Taxonomy
(Huitt, 2011). Moreover, the teacher did not give the students time to think about the questions
and provided the answers immediately after asking the questions. This may have stemmed from
the teacher having difficulty managing the class. The traditional approach adopted by T6 in
his/her teaching practices is indicated by the students being passive in receiving information,
the teacher always trying to retain control of the classroom, and the transfer of information
only through lecturing.

Another teacher using the traditional approach in his/her teaching practices was T8, who
assumed the role of conveying information in the class. Similar to T6, T8 also mostly used the
question-answer technique. When the teacher uses this technique in a correct-answer-oriented
manner, the classroom interaction is weakened. Most of the time, T8 wrote questions similar
to those included in the central exams on the board and answered them. The students only
copied the answers into their notebooks. When the students gave an answer before T8 provided
the solution, he only gave corrective feedback without further explaining why the student’s
answer was right or wrong. Since T8 assumed the role of the conveyor of information and the
students were passive in his/her class, his/her teaching practices were considered to be
traditional.

Transitional

The observation score for T1’s classroom practices was 35.6. The 31-49 interval represents
student activities and dialogues conducted under the control of the teacher (Maclsaac &
Falconer, 2002). T1’s instructional practice was the combination of teacher-centred and
student-centred activities. T1 frequently used the question-answer technique in his/her class.
She presented the solution of the problems on the board. T1 relied on the textbooks to assess
the learning of the students and performed activities directed at succeeding in the central exams.
The teacher only conducted three experiments throughout the observation period (density
experiment, lifting force of liquids and force). Two of these activities were performed as group
work but the force experiment had to be in the form of demonstration due to the lack of
equipment. All of these experiments were directed towards the reinforcement of already-taught
information rather than discovery. While relating the class to daily life positively contributed
to T1’s RTOP score, his/her misconception about the lifting force of liquids and modern atom
model negatively affected the score. When teaching about the lifting force of liquids, T1 used
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objects with different densities, demonstrating their floating and sinking behaviour. She
explained that in floating, the lifting force of the liquid is greater than the weight of the object.
The actual dialog is given below.

The same object is put in three different containers including liquids with different
intensities. What is the relationship between the lifting force affecting the object and
the weight of the object? (T1)

After collecting the responses of the students, the teacher wrote the answer on the board and
explained that the weight of the floating object is smaller than the lifting force of the liquid.

If the lifting force is greater than the weight of the object, wouldn’t the object be flying?
(Student)

We just accepted that they were equal because of the liquid density (T1).

T1 had a similar misconception related to the models of the atom. She stated that electrons
travel in defined orbits.

T1 stated that she frequently used the question-answer technique in the class. She asked
questions at the beginning of the lesson to remind the students about information given in
previous classes, and during the lesson, she preferred to ask higher level questions to encourage
students to take active part in their learning.

At the beginning of the lesson:

How is volume measured? What is volume? What is the unit of weight? (T1)
During the lesson:

How do you think a ship floats? (T1)

Although T1 tried to encourage students to participate in the class through the question and
answer technique, she did not get the expected response from the students, thus a discussion
could not be started. Moreover, she did not answer some of the students’ questions related to
the topic.

[the topic: covalent bond] How do the commonly used electrodes circulate? (Student)

T1 gave no answer. However, T1 provided some examples from daily life to make the learning
permanent:

We go to the market and do some shopping. When we come home, we want to wash the
fruit we have bought. When we put a mandarin in water, it floats; but when we put a
peeled mandarin, it sinks. Why?(T1)

In brief, T1 generally included group work in his/her lessons but she could not create classroom
discussions and she left the students’ questions unanswered; thus, she was engaged in
transitional practice.

Student-centered

T5 was one of the teachers with a high RTOP score. Having a total score of above 50 indicates
that he adopted a student-centred approach in the classroom. T5 included real life examples
and reinforced conceptual understanding in his/her class, and the lessons covering basic topics
indicated that he was engaged in reform-based classroom practices. Furthermore, he attached
priority to experiments in the classroom.
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The experiments carried out were related to heat transfer between a candle and water, melting
of ice and friction force between different surfaces. During the instructional activities, T5
greatly encouraged students to collect data, share it with other students and exchange opinions.
Moreover, he made effective use of the case study method. One of the sample cases related to
the unit of heat and temperature is presented below:

For the winter holiday, Fatma goes to his grandfather’s house in a village. It is very
cold outside; the taps are frozen. The lake outside is also frozen. She needs to make tea
for her grandfather. What would you do, if you were her?(T5)

Students’ responses:
- The lake is dangerous; the tap must be heated.
-l would take ice from the lake.
- The lake is dangerous, but to heat the tap, a lot of energy is needed; water can be
obtained by melting the ice.
- The lake is dangerous but it might take a lot of time to get water from the tap.
- Ice in the lake might melt when taking it home.
- Tap water is cleaner. Water should somehow flow from the tap.

Here, both the correct and incorrect statements of the students should be discussed. By means
of this sample case, the teacher was able to achieve a high level of student participation in the
lesson.

The student-centred practices of T5 included referring to events from daily life, attaining the
active participation of students in the class, being reflective on students’ learning and
encouraging students to think in different ways through asking questions. As a result, it can be
said that T5 adopted a reform-based approach in his/her class.

Relationship between teaching beliefs and practice

The teachers’ belief and observation scores are given in Table 5. According to Spearman’s Rho
coefficient, a statistically significant correlation was found between the two scores
(Spearman’s rho=0.707, p=0.050, n=8). This shows that there is a positive and strong
correlation between the teachers’ beliefs about learning and their classroom practices.

Table 5. Comparison of the teachers’ belief and observation scores

T1 T2 T3 T4 T5 T6 T7 T8

Belief score 19 15 28 18 27 21 21 14
Observation score 35.6 33.6 65.9 25.7 72.6 23.2 71.2 22.6

To compare the categories of belief and classroom observations, the teachers’ belief scores
were classified according to three intervals as follows: scores from 7 to 16 as traditional, 17 to
26 as transitional and 27 to 35 as reform-based. According to this classification, T3 and T5 had
reform-based instructional practices; T1, T2 and T8 had a belief profile in favour of traditional
and student-centred practices; and T4, T6 and T7 had beliefs representing a combination of
teacher-centred and student-centred practices. The observation (RTOP) scores were classified
as explained earlier in this paper. A RTOP score equal to or lower than 30 represents teacher-
centred practices, 31-49 represents student activities and dialogues carried out under the control
of the teacher and a score that is equal to or greater than 50 indicates student-centred practices
(Maclsaac & Falconer, 2002).
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Figure 2 presents the comparison of the teachers’ belief and RTOP scores. T3, T5 and T8’s
beliefs about learning and teaching were parallel to their classroom practices. However, while
T1 and T2 demonstrated traditional beliefs in the interviews, their classroom practices were at
the transitional level. T4 and T6 demonstrated transitional beliefs in interviews but they seemed
to adopt a traditional approach in their classroom practice. Finally, T7 combined teacher-
centred and student-centred beliefs and adopted reform-based educational and instructional
practices in his/her classroom.

T1, T2, T8 T4,T6, T7 T3, T5
Beliefs
. Teacher-centred Transitional Student-
Traditional centred Reform-based

Classroom practice
T4,T6, T8 T1, T2 T3, T5, T7

Figure 2: Teachers’ beliefs and classroom practices by category

Discussion

The interview data shows that while most of the teachers used terms such as guide and assistant
when defining their role, they did not refer to students’ needs, learning styles and student-
teacher cooperation, which suggests that they have teacher-centred beliefs. For instance, during
the interview with T2, she stated that due to lack of time, she prefers to transfer the information
to students, which can be interpreted as the reflection of his/her traditional beliefs. This attitude
in favour of the direct transfer of information to students is one of the main obstacles to the
adoption of inquiry-based teaching as a reform-based method (Tobin & McRobbie, 1996).
Another important obstacle is the priority the teachers attach to classroom management
(Pajares, 1992). The participants of the current study viewed classroom management as the
establishment of discipline and overlooked student-teacher interaction, which are the indication
of the presence of a traditional approach. According to Turan (2007), classroom management
is a process of effective organization and maintenance of classroom activities in a learning-
centred manner and providing guidance for students’ learning.

Almost all the teachers involved in the current study referred to the curriculum when deciding
what to teach and not to teach. The teachers felt obliged to adhere to the curriculum and the
program. Many studies have reported that the curriculum and time constraints limit the
adoption of reform-based instruction by teachers (McRobbie & Tobin, 1997; Muire, 1997;
Wallace & Kang, 2004; Carroll & Appleton, 2007; Yore, Henriques, Crawford, Smith, Zwiep,
& Tillotson, 2008). Moreover, the participants of the current study stated that they could not
conduct all the activities proposed in the curriculum due to time constraints. It seems to be
difficult for teachers to carry out reform-based instructional practices since such strategies, e.g.,
inquiry-based teaching, requires more time (Tobin & McRobbie, 1996). Furthermore, the
teacher’s adherence to the objectives and activities stated in the curriculum negatively affects
the students. Since the teachers want their students to be more successful in the centralized
exams, they may easily choose to implement the curriculum imposed on them overlooking the
students’ interests and needs (Ogawa, Sandholtz, Martinez-Flores, & Scribner, 2003;
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Cherubini, 2009). This general attitude may have been adopted particularly by T1 and T8 since
they taught eight-graders who were about to take a centralized exam. In systems in which
centralized exams must be taken by students, the school management and parents exert pressure
on both students and teachers for the students to be successful in these exams (Anderson &
Helms, 2001). As a result, instead of determining the content according to students’ conceptual
development, teachers feel obliged to follow the formal curriculum. Thus, the main priority of
teachers becomes the curriculum and centralized exams rather than students’ interests and
needs.

During the interviews, one of the participants, T1, stated that she would recommend test books
to his/her students as supplementary material. Such pressure is reflected in the school
environment and particularly novice teachers are affected by this school culture. Even if the
teacher has a reform-based conception of education having taken pre-service training
complying with a reform-based approach, they may tend to organize their classroom instruction
in such a way to prepare their students for centralized exams (Saka, Southerland, & Brooks,
2009). Therefore, it is quite possible for T6, who had started to teach two years before the time
of the study to experience this situation. She may have attached greater importance to
classroom management and thus demonstrated a traditional instructional behaviour. Even
though T6 had received pre-service training favouring reform-based implementations, she
chose to follow the curriculum to determine the content of the lessons. This can lead us to think
that T6 was also under the pressure of the centralized exam system. McGinnis, Parker, and
Graeber (2004) obtained similar results from the study they conducted with five teachers that
had graduated from reform-based teacher training programs. Similarly, Roehrig and Kruse
(2005) reported that influenced by other teachers, novice teachers tend to follow the
curriculum.  Adopting a traditional conception, the teachers emphasized the role of the
curriculum, time constraints and exams in deciding when to proceed to the next topic.

The observations made in the current study revealed that the teachers’ classroom practices are
different from one other. T4, T6 and T8’s classroom practices were at the traditional level, T1
and T2’s classroom practices were at the transitional level and T3, TS and T7’s were at the
reform-based level.

During the observations sessions, T1, T2, T4, T5 and T6 conducted their class in a laboratory
environment. The teachers may have preferred the laboratory environment due to the better
physical conditions and availability of materials. For example, T4 and T6 used the projector in
the laboratory. In addition, classes conducted in the laboratory are believed to increase
students’ interest in the topic. In order to attain the desired outcome from a laboratory, the
students should be provided with opportunities to make discoveries and actively take part in
lessons so that they can learn by doing and experiencing. However, in this study, except for
T5, the teachers did not perform activities to impart scientific process skills to students.

The teacher’s classroom management positively affects the efficiency of classroom practices
(Stronge, Ward, Tucker, & Hindman, 2007). Similarly, for reform-based practices to be
conducted effectively, the teacher needs to successful in classroom management (Moore,
2003). In the literature this success has been closely associated with the teacher’s teaching
experience. For example, having only two years of teaching experience, T6 had difficulty in
managing his/her class. This may be the reason why T6 demonstrated a traditional approach in
his/her classroom practices though his/her belief profile was at the transitional level. When
novice teachers begin their professional career and face the real classroom environment, they
tend to give up student-centred practices and embrace teacher-centred practices (Simmons,
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Emory, Carter, Coker, Finnegan, Crockett, & Brunkhorst, 1999). This may be because, when
novice teachers start teaching, they are more concerned about timing and classroom
management than learning outcomes (Moore, 2003), and they cannot find opportunities to
apply the theoretical knowledge they gained during their pre-service training to the classroom
environment (Hewson, Tabachnick, Zeichner, & Lemberger, 1999). Roth and Tobin (2001)
reported that pre-service teachers do not have enough opportunities to put their theoretical
knowledge into practice during their pre-service training; thus, they do not gain the necessary
experience. One of the teachers participating in the study conducted by Fortney (2009) stated
that before starting teaching, he was not very concerned about classroom management;
however, during the initial years of his/her career, he put great efforts to manage the class. In
the literature, it is also reported that the more experienced the teacher is, the more activities he
incorporates into his/her classes (McGlamery & Fluckiger, 2001). For instance, McEwan
(2002) argued that for a complete mastery of the profession of teaching, three-to-eight-year
teaching experience is necessary.

Being experienced may not always mean that the teacher will find it easy to adopt a reform-
based approach. For example, starting his/her career a long time ago, T4 did not have the
chance to get familiar with or gain experience about the relatively new teaching practices. As
argued by Manouchehri and Goodman (2000), the teaching styles of teachers do not
immediately change when they are confronted with reform-based programs. On the contrary,
teachers need to develop pedagogical conceptions and skills required by the teaching style
emphasized by the new program. In addition, teachers need to see the demonstrations of
instructional activities to understand which teaching style is suitable for the vision and
philosophy of the new program. According to Melear, Goodlaxson, Warne and Hickok (2000),
teachers should possess knowledge and experience necessary to follow inquiry-based teaching
practices. Lacking the necessary experience, the teacher may not be willing to adopt reform-
based teaching approach (Borko & Putnam, 1996).

In this study, all the teachers demonstrated a traditional approach in terms of the curriculum
and used textbooks as the primary source of instruction. According to Wood William (2009),
the process of planning teacher-based lessons starts with selecting activities from the textbook
followed by preparing notes, supplementary materials and finally choosing the methods for
assignments and assessment without considering students’ need. The process of planning
student-centred lessons, on the other hand, involves taking into account the objectives and
learning outcomes and then performing activities without any concern for student grades.
Therefore, in traditional practices, the teacher mostly depends on textbooks and overlooks
students’ needs and interests. International Association for the Evaluation of Educational
Achievement reported that in Turkey, 93% of fourth-grade teachers and 89% of eight-grade
teachers used textbook as the main source of instruction (Yildirim et al., 2013).

Although content knowledge was not directly measured in the current study, the data obtained
from the observations revealed its importance for classroom practices. The negative effects of
lacking content knowledge on the implementation of reform-based instruction have also been
reported in the literature (Roehrig & Kruse, 2005). This may also have been the reason why T1
and T6 could not use reform-based practices in their class. During the observations, it was
observed that T1, who had graduated from the chemistry department, had some misconceptions
about certain topic of physics. Similarly, T8 had misconceptions about some topics. According
to Appleton and Asoko (1996), one of the most serious obstacles to adopting reform-based
instruction is teacher not being well equipped with necessary knowledge. Alonzo (2002) argued
that those with poor content knowledge prefer transferring information to students rather than
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inquiry teaching. Even if a teacher is eager to use student-centred practices, he may not be
successful in their implementation due to the lack of high-level content knowledge
(Friedrichsen, Abell, Pareja, Brown, Lankford, & VVolkmann, 2009).

In this study, all the teachers mostly utilized the question-answer technique to ensure the active
participation of their students in the class; however, the teachers used this technique differently.
For example, T1, T6 and T8 opted for test questions for this purpose. T2 and T8 asked students
to take notes and write the questions and as soon as one student found the correct answer, the
teacher solved the problem on the board. T4 presented the questions on the projector screen at
the end of the lesson and received responses from the students. The questions used by T2, T4,
T6 and T8 were mostly at the levels of remembering and understanding according to Bloom’s
taxonomy. The main characteristic differentiating T3, T5 and T7 from the other teachers is that
they asked higher-level questions to direct their students to different paths of thinking, and
encouraged them to be reflective on their learning. Another significant observation was about
the wait-time. T1, T2, T4, T6, T7 and T8 did not give their students enough time to think about
the questions. Furthermore, these teachers chose to provide the correct answers themselves
rather than engaging the students in discussions to search for possible answers to the questions.
This shows that it is difficult for many teachers to wait for students to come up with the correct
answer, so they tend to give the correct answer themselves (Lyons, Hoffman, Krajcik, &
Soloway, 1997). Therefore, the teachers may have used question-answer technique to save time
by presenting the correct answer immediately without having to give students time to think.
T1, T6 and T8 might have demonstrated this attitude due to the pressure of preparing their
students for centralized exams. Similarly, in the literature, it has been reported that such
pressures result in teachers spending more time on showing their students how to solve test
questions (McNeil & Valenzuela, 2001).

What differentiates T5 and T7 from the other teachers most is that they included group work,
experiments, discussions and information exchange in their classrooms. These two teachers
spent considerable time on their students’ information sharing and discussion. These teachers
demonstrated reform-based classroom practices by providing opportunities for their students
to actively participate in the lesson and discover information (Maclsaac & Falconer, 2002)
rather than directly giving this information. T5 performed a drama activity for students to better
understand the granular structure of the matter, and when studying the topic of heat and
temperature, the students worked in groups to collect data. Similarly, T7 guided his/her
students during the friction force experiment and other experiments to determine melting and
boiling points and throughout the data collection process.

When the teachers’ beliefs and classroom practices were compared, two teachers, T4 and T6,
were found to have beliefs at the transitional level although their classroom practices were at
the traditional level. T1, T2 and T7, on the other hand, demonstrated classroom practices that
are more reform-based than their beliefs. According to Spearman’s rho coefficient, there was
a correlation between the beliefs and classroom practices only in three teachers, T3, T5 and T8.
As this test is less sensitive than parametric tests, correlation coefficient can be found higher
(Buyukozturk, 2007). Therefore, the data collected from the study were interpreted by making
categorical comparisons in this section.

Research on teachers’ beliefs has revealed that beliefs play an important role in shaping
instructional behaviours (Thompson, 1992; Handal, 2003). When the classroom practices of
T3 and T5 were examined, it was determined that they conducted their classes based on
learning objectives. They gave priority to learning through active participation and discovery.
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T3 and T5 had student-centred beliefs that were parallel to their classroom practices. Similarly,
Roehrig, Kruse and Kern (2007) reported that teachers with student-centred beliefs use more
reform-based practices in their classes.

The current research showed that while teachers may have student-centred beliefs, they may
adopt a traditional and teacher-centred approach in their classroom practices. For example, T1,
T2, T4, T7 and T8. Similarly, considerable research in the literature has reported an
inconsistency between teachers’ beliefs and their classroom practices (Raymond, 1997; Kilcan,
2006). The reason for the inconsistency between teachers’ beliefs and classroom practices may
be pressures of the exam system, parents and schools, timing and curriculum, and the teacher’s
lack of content knowledge and experience. Fang (1996) stated teachers’ responses during an
interview may sometimes be different from their actual classroom practices. Simmons et al.
(1999) also reported that teachers did not include student-centred activities in their practices
although they exhibited student-centred instructional beliefs. Although T4 and T6’s responses
during the interviews indicated beliefs at the transitional level, their classroom practices were
observed to be at the traditional level. This may have been due to the difficulty of managing
the classroom, and the pressures of the centralized exam system and achievement expectancy
(Bastiirkmen, 2012).

The inconsistency between the reported beliefs and observed classroom practices of more than
half of the teachers may also have resulted from their misconceptions about reform-based
practices (Spillane & Zeuli, 1999). Moreover, the teachers may be unaware of this
inconsistency, or despite being aware of it, they may prefer to continue using the method with
which they feel comfortable (Raymond, 1997).

Although there was considerable inconsistency between the teachers’ beliefs and classroom
practices, it is known that beliefs are more effective in shaping classroom practices. It should
also be noted that, in this study, no direct causal relationship was found between teachers’
beliefs and classroom practices.

In light of the findings of the current study, it is clear that further research is needed to elicit
the complex relationship between teachers’ beliefs and classroom practices. To gain a better
understanding of the effect of teachers’ experience and content knowledge, and school culture
on their classroom practices, future research should also be conducted with larger samples.

Acknowledgement

The current study was produced from a master thesis written by Omer Faruk SEN under the supervision of
Professor Dr Ugur Sart.

References

Alonzo, A. C. (2002). Evaluation of a model for supporting the development of elementary school teachers’
science content knowledge. Paper presented at the meeting of the Annual International Conference of the
Assaociation for the Education of Teachers in Science. Charlotte, NC.

Anderson, R. D., & Helms, J. V. (2001). The ideal of standards and the reality of schools: Needed research.
Journal of Research in Science Teaching, 38(1), 3-16. doi:10.1002/1098-
2736(200101)38:1<3::AIDTEA2>3.0.CO;2-V

Appleton, K., & Asoko, H. (1996). A case study of a teacher's progress toward using a constructivist view of
learning to inform teaching in elementary science. Science education, 80(2), 165-180.

Basturkmen, H. (2012). Review of research into the correspondence between language, teachers' stated beliefs
and practices. System, 40(2), 282-295. doi: 10.1016/j.system.2012.05.001

92



International Journal of Innovation in Science and Mathematics Education, 26(6), 76-95, 2018

Ben-Ari, M. (2001). Constructivism in computer science education. Journal of Computers in Mathematics and
Science Teaching, 20(1), 45-74. doi: 10.1145/274790.274308

Borko, H., & Putnam, R. T. (1996). Learning to teach. In R. C. Calfee & D. Berliner (Eds.), Handbook on
educational psychology (pp. 673—-708). New York, NY: Macmillan.

Brown, S. L., & Melear, C. T. (2006). Investigation of secondary science teachers' beliefs and practices after
authentic inquiry-based experiences. Journal of Research in Science Teaching, 43(9), 938-962.
doi:10.1002/tea.20110

Bugarcic, A., Colthorpe, K., Zimbardi, K., Su, H. W., & Jackson, K. (2014). The development of undergraduate
science students’ scientific argument skills in oral presentations. International Journal of Innovation in
Science and Mathematics Education (formerly CAL-laborate International), 22(5), 43-60.

Biiyiikoztiirk, S. (2007). Sosyal Bilimler icin Veri Analizi El Kitab: [Handbook for social science data analysis],
Ankara, Turkey: Pegem Akademi.

Cakiroglu, E., & Cakiroglu, J. (2003). Reflections on teacher education in Turkey. European Journal of Teacher
Education, 26(2), 253-264. doi: 10.1080/0261976032000088774

Caroll, J., & Appleton, J. (2007) Support and guidance for learning from an international perspective, In E.
Jones & S. Brown, (Eds.) Internationalising higher education (pp. 72-85). London, England: Routledge.

Celik, H., Sar1, U., & Harwanto, U. N. (2015). Developing and evaluating physics teaching material with
Algodoo (Phun) in virtual environment: Archimedes’ Principle. International Journal of Innovation in
Science and Mathematics Education (formerly CAL-laborate International), 23(4), 40-50.

Cherubini, L. (2009). Reconciling the tensions of new teachers’ socialisation into school culture: A review of
the research. Issues in Educational Research, 19(2), 83—-99.

Creswell, J. W. (1998). Qualitative inquiry and research design: Choosing among five traditions. Thousand
Oaks, CA: Sage Publications

Enochs, L. G., & Riggs, I. M. (1990). Further development of an elementary science teaching efficacy belief
instrument: A preservice elementary scale. School science and mathematics, 90(8), 694-706. doi:
10.1111/j.1949-8594.1990.th12048.x

Erisen, Y. (2007) Egitimin Felsefi Temelleri: Egitim Bilimine Giris. [Philosophical Foundations of Education:
Introduction to educational science] Ankara, Turkey: Pegem

Fang, Z. (1996). A review of research on teacher beliefs and practices. Educational research, 38(1), 47—65.
doi:10.1080/0013188960380104

Fishbein, M., & Ajzen, 1. (2011). Predicting and changing behaviour: The reasoned action approach. New York,
NY: Taylor &amp; Francis.

Fortney, B.S. (2009). The impact of Japanese lesson study on preservice teacher belief structures about
teaching and learning science (Doctoral dissertation). Retrieved from Proquest Dissertations and Theses.
(AAT 3360299).

Friedrichsen, P. J., Abell, S. K., Pareja, E. M., Brown, P. L., Lankford, D. M., & Volkmann, M. J. (2009). Does
teaching experience matter? Examining biology teachers’ prior knowledge for teaching in an alternative
certification program. Journal of Research in Science Teaching, 46, 357-383.

Gess-Newsome, J. (1999). Secondary teachers’ knowledge and beliefs about subject matter and its impact on
instruction. In J. Gess-Newsome & N.G. Lederman (Eds.), Examining pedagogical content knowledge:
The construct and its implications for science education (pp. 51— 94). Dordrecht, Netherlands: Kluwer
Academic Publishers.

Handal, B. (2003). Teachers’ mathematical beliefs: A review. The Mathematics Educator, 13(2), 47-57.

Hashweh, M.Z. (1996). Effects of science teachers’ epistemological beliefs in teaching. Journal of Research in
Science Teaching, 33(1), 47-63. doi: 10.1002/(SIC1)1098-2736(199601)33:1<47::AID-TEA3>3.0.CO;2-
P

Hewson P. W., Tabachnick R., Zeichner K. M., & Lemberger J. (1999). Educating prospective teachers of
biology: Findings, limitations, and recommendations, Science Education, 83(3), 373-384. doi:
10.1002/(SICI1)1098-237X(199905)83:3<373::AID-SCE6>3.0.CO;2-3

Hmelo-Silver, C. E., & Barrows, H. S. (2006). Goals and strategies of a problem-based learning facilitator.
Interdisciplinary Journal of Problem based Learning, 1(1), 21-39. doi: 10.7771/1541-5015.1004

Hsu, L. (2004). Developing concept maps from problem-based learning scenario discussions. Issues and
Innovations in Nursing Education. 48(5), 510-518. doi: 10.1111/j.1365-2648.2004.03233.x

Huitt, W. (2011). Bloom et al.'s taxonomy of the cognitive domain. Retrieved April 2014, from
http://chiron.valdosta.edu/whuitt/col/cogsys/bloom.html.

Hurd, S. (1998). Too carefully led or too carelessly left alone. The Language Learning Journal, 17(1), 70-74.
doi: 10.1080/09571739885200121

Keys, C. W., & Bryan, L. A. (2001). Co-constructing inquiry-based science with teachers: Essential research for
lasting reform. Journal of Research in Science Teaching, 38(6), 631-645. doi: 10.1002/tea.1023

93



International Journal of Innovation in Science and Mathematics Education, 26(6), 76-95, 2018

Kilcan, S. (2006). [lkdgretim matematik 6gretmenlerinin kavramsal bilgileri: Kesirlerle bélme [The Levels of
elementary mathematics teachers' conceptual knowledge of the division with fractions] (Unpublished
master's thesis). Abant izzet Baysal University, Turkey.

Lederman, N. G. (1999). Teachers' understanding of the nature of science and classroom practice: Factors that
facilitate or impede the relationship. Journal of Research in Science Teaching, 36(8), 916-929. doi:
10.1002/(SICI1)1098-2736(199910)36:8<916::AlD-TEA2>3.0.CO;2-A

Luft, J. A., & Roehrig, G. H. (2007). Capturing science teachers’ epistemological beliefs: The Development of
the Teacher Beliefs Interview. Electronic Journal of Science Education, 11(2), 38—63.

Lyons, D., Hoffman, J., Krajcik, J., & Soloway, E. (1997). An investigation of the use of the World Wide Web
for on-line inquiry in a science classroom. Paper presented at the meeting of the National Association for
Research in Science Teaching, Chicago, IL.

Maclsaac, D., & Falconer, K. (2002). Reforming physics instruction via RTOP. The Physics Teacher, 40(1), 16—
22. doi: 10.1119/1.1526620

Manouchehri, A., & Goodman, T. (2000). Implementing mathematics reform: The challenge within.
Educational Studies in Mathematics, 42(1), 1-34. doi: 10.1023/A:1004011522216

Maxwell, J. A. (2005). Qualitative research design: An interactive approach. Newbury Park, CA: Sage.

McCollum L., E. (2004, December). A psychometric investigation of the witcher-travers survey of educational
beliefs (Unpublished doctoral dissertation). Seattle Pacific University, Seattle, WA.

McEwan, E. (2002). 10 traits of highly effective teachers. How to hire, coach, and mentor successful teachers.
Thousand Oaks, CA: Corwin Press, Inc.

McGinnis, J., Parker, R., & Graeber, C. A. (2004). A cultural prospective of the induction of five reform minded
beginning mathematics and science teachers. Journal of Research in Science Teaching, 41(7), 720-747.
doi: 10.1002/tea.20022

McGlamery, S., & Fluckiger, J. (2001). Improving the connection between preservice and in-service teacher
preparation. Paper presented at the meeting of the National Association for Research in Science
Teaching, St. Louis, MO. March.

McNeil, L. M., & Valenzuela, A. (2001). The harmful impact of the TAAS system of testing in Texas: Beneath
the accountability rhetoric. In G. Orfield & M. L. Kornhaber (Eds.), Raising standards or raising
barriers? Inequality and high-stakes testing in public education (pp.127-150). New York: Century
Foundation Press

McRobbie, C., & Tobin, K. (1997). A social constructivist perspective on learning environments. International
Journal of Science Education, 19(2), 193-208. doi: 10.1080/0950069970190205

Melear, C. T., Goodlaxson, J.D., Warne, T.R., & Hickok, L.G. (2000). Teaching preservice science teachers
how to do science: Responses to the research experience. Journal of Science Teacher Education, 11(1),
77-90.

Merriam, S. B. (1998). Qualitative research and case study applications in education. San Francisco. CA:
Jossey-Bass Publishers.

Minor, L. C., Onwuegbuzie, A. J., Witcher, A. E., & James, T. L. (2002). Preservice teachers’ educational
beliefs and their perceptions of characteristics of effective teachers. Journal of Educational Research,
96(2), 116-127. doi: 10.1080/00220670209598798

Moore, R. (2003). Reexamining the field experiences of preservice teachers. Journal of Teacher Education,
54(1), 31-42. doi: 10.1177/0022487102238656

Muire, C. (1997, November). Analyses of science education reform in Florida: Emerging from the eclipse or
trapped in the darkness? (Unpublished doctoral dissertation). Florida State University, Tallahassee, FL.

Nespor, J. (1987). The role of beliefs in the practice of teaching. Journal of Curriculum Studies. 19(4), 317-328.
doi: 10.1080/0022027870190403

Ogawa, R., Sandholtz, J., Martinez-Flores, M., & Scribner, M. (2003). The substantive and symbolic
consequences of a district’s standards-based curriculum. American Educational Research Journal, 40(1),
147-176. doi: 10.3102/00028312040001147

Ozden, Y. (2005) Ogrenme ve Ogretme [Learning and teaching] Ankara, Turkey: Pegem A

Oztiirk, F. (2002). Egitimin Felsefi Temelleri [Philosophical Foundations of Education]. In Y. Oztiirk (Ed.),
Ogretmenlik Meslegine Giris [Introduction to Teaching Profession]. (pp. 115-142). Ankara, Turkey:
Pegem A

Pajares, F. (1992). Teachers’ and beliefs educational research: Cleaning up messy construct. Review of
Educational Research. 62(3), 307-332. doi: 10.3102/00346543062003307

Piburn, M., Sawada, D., Falconer, K., Turley, J. Benford, R., & Bloom, 1. (2000). Reformed Teaching
Observation Protocol (RTOP). ACEPT IN-003. The RTOP rubric form, training manual and reference
manual containing statistical analyses. Retrieved from
http://PhysicsEd.BuffaloState. Edu/AZTEC/rtop/RTOP_full/PDF.

94



International Journal of Innovation in Science and Mathematics Education, 26(6), 76-95, 2018

Pomeroy, D. (1993). Implications of teachers’ beliefs about the nature of science: Comparison of the beliefs of
scientists, secondary science teachers, and elementary teachers. Science Education, 77(3), 261-278. doi:
10.1002/sce.3730770302

Raymond, A. M. (1997). Inconsistency between a beginning elementary school teacher's mathematics beliefs
and teaching practice. Journal for Research in Mathematics Education, 28(5), 550-576. doi:
10.2307/749691

Roehrig, G. H., & Kruse, R. A. (2005). The role of teachers’ beliefs and knowledge in the adoption of a reform
based curriculum. School Science and Mathematics, 105(8), 412—-422. doi: 10.1111/j.1949-
8594.2005.th18061.x

Roehrig, G. H., Kruse, R. A., & Kern, A. L. (2007). Teacher and school characteristics and their influence on
curriculum implementation. Journal of Research in Science Teaching, 44(7), 883-907. doi:
10.1002/tea.20180

Roth, W. M., & Tobin, K. (2001). Learning to teach science as practice. Teaching and Teacher Education,
17(7), 741-762. doi: 10.1016/S0742-051X(01)00027-0

Roth, W., McGinn, M., & Bowen, G. (1998). How prepared are pre service teachers to teach scientific inquiry?
Levels of performance in scientific representation practices. Journal of Science Teacher Education, 9(1),
25-48.

Saka, Y., Southerland, S. A., & Brooks, J.S. (2009). Becoming a member of a school community while working
toward science education reform: Teacher induction from a chat perspective. Science Education, 93(6),
996-1025. doi: 10.1002/sce.20342

Sawada, D., Piburn, M. D., Judson, E., Turley, J., Falconer, K., Benford, R., & Bloom, 1. (2002). Measuring
reform practices in science and mathematics classrooms: The reformed teaching observation protocol.
School science and mathematics, 102(6), 245-253. doi: 10.1111/j.1949-8594.2002.tb17883.x

Simmons, P. E., Emory, A., Carter, T., Coker, T., Finnegan, B., Crockett, D., & Brunkhorst, H. (1999).
Beginning teachers: Beliefs and classroom actions. Journal of Research in Science Teaching, 36(8), 930—
954. Doi: 10.1002/(SICI)1098-2736(199910)36:8<930::AID-TEA3>3.0.CO;2-N

Sisman, M. (2007). Egitim Bilimine Girig [Introduction to educational science]. Ankara, Turkey: Pegem A

Spillane, J. P., & Zeuli, J. S. (1999). Reform and teaching: Exploring patterns of practice in the context of
national and state mathematics reforms. Educational Evaluation and Policy Analysis 21(1), 1-27. doi:
10.3102/01623737021001001

Stronge, J. H., Ward, T. J., Tucker, P. D., & Hindman, J. L. (2007). What is the relationship between teacher
quality and student achievement? An exploratory study. Journal of Personnel Evaluation in Education,
20(3-4), 165-184. doi: 10.1007/s11092-008-9053-z

Tashakkori, A., & Teddlie, C. (2009). Mixed methodology: Combining qualitative and quantitative approaches.
Thousand Oaks, CA: Sage

Thompson, A. G. (1992). Teachers’ beliefs and conceptions: A synthesis of research. In D. A. Grouws (Ed.).
Handbook of research on mathematics teaching and learning (pp. 127-146). New York, NY: Macmillan

Tobin, K., & McRobbie, C. J. (1996). Cultural myths as constraints to the enacted science curriculum. Science
Education, 80(2), 223-241. doi: 10.1002/(SICI)1098-237X(199604)80:2<223::AID-SCE6>3.0.CO;2-I

Topcu, M. S., & Uygun-Temiz, T. (2012). Translation and validation of the reformed teaching observation
protocol (RTOP) into Turkish. Paper presented at the meeting of the National Association of Research in
Science Teaching, Indianapolis, IN.

Turan, S. (Ed.). (2007). Sinif Yonetiminin Temelleri [Fundamentals of Classroom Management]. Ankara,
Turkey: Pegem A

UNESCO. Project 2000+ Declaration. [Brochure] (Paris, France: UNESCQO). 1994.

Wallace, C. S., & Kang, N. H. (2004). An investigation of experienced secondary science teachers’ beliefs about
inquiry: An examination of competing belief sets. Journal of Research in Science Teaching, 41(9), 936—
960. 2004. doi: 10.1002/tea.20032

Wood William, B. (2009). Innovations in teaching undergraduate biology and why we need them. The Annual
Review of Cell and Developmental Biology, 25: 93-112.

Yildirim, H. H., Yildirim, S., Yetisir, M. 1., & Ceylan, E. (2013). PISA 2012 ulusal 6n raporu [PISA 2012
National primary report]. Retrieved April 2014, from
http://pisa.meb.gov.tr/wpcontent/uploads/2013/12/pisa2012-ulusal-on-raporu.pdf

Yore, L, Henriques, L., Crawford, B., Smith, L.K., Zwiep, S., & Tillotson, J. (2008). Selecting and using inquiry
approaches to teach science: The influence of context in elementary, middle and secondary schools. In E.
Abrams, S.A. Southerland, & P. Silva (Eds.). Inquiry in the classrooms: Challenges and opportunities
(pp. 39-90). Greenwich, CT: Information Age Publishing.

Zheng, H. (2009). A review of research on EFL Pre-service teachers’ beliefs and practices. Journal of
Cambridge Studies, 4(1), 73-81.

95



