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Abstract:

The study aims to develop a scale for determining the stereotyped thoughts of primary
school classroom and elementary science teacher candidates toward science courses.
Descriptive survey model, one of the quantitative research patterns, is used since the
study follows the process of scale development. In sample determination, first
stratified sampling and then easily accessible sampling method are used. The study
groups consist of 611 pre-service teachers, wherein 302 was for Exploratory Factor
Analysis (EFA) while 309 was for Confirmatory Factor Analysis (CEA). For the
validity of the scale, the number of content validity rate (CVR) was determined in
line with the opinions of 14 experts and the scale items were arranged. For the
construct validity of the scale, EFA was performed and total item correlation and item
factor loadings were found to be at the desired level. As a result of the validity-
reliability analysis of the study by adopting a Likert-type scale development model, a
28-item scale structure with Cronbach alpha internal consistency coefficient .81,
consisting of five factors, was obtained, which explains 58.63% of the total variance.
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INTRODUCTION

Science lessons are aimed to prepare a person for life and for attaining the capacity to
produce solutions by making sense of the difficulties that will arise in his/her lifetime.
Important skills from science are gained via participation of a person in the process of
structuring the knowledge according to method of reasoning and habits, by doing and
living, doing research, and continuing studies in science processes. A student, who decides
to get a bachelor’s degree in science in Turkey’s education system, receives 14 years of
science education starting from the 3rd grade in primary school to his/her final year of
bachelor’s degree., despite such a long education period, it can be seen that many factors,
such as the following, are in place:unorganized educational approaches that lack the
requirements of modern times,intensive science education and curriculum,inadequate
readiness of teachers in line with certain qualification levels or teachers’ lack of knowledge
and skills,inadequate use of learning-teaching method and technical and measurement-
evaluation methods in terms of impact,overcrowded classes, and lack of materials used to
transfer information (Bas, 2015; Keser, 2005) are described as the reasons of student’s failures

in science courses.

When the reasons for the failure in science education are examined in terms of
teachers; it was found that teachers are not prepared to teach science education content
areas, teachers who have more experience in science education perceive themselves superior
than new graduates and are not open to innovation, teachers do not trust themselves in the
field of science and technology, teachers have regarded themselves as inadequate in
scientific process steps during the science education, and teachers’” insufficient conceptual
knowledge in the process of learning and teaching (Bas, 2015; Radford, DeTure & Doran,
1992; Carin & Sund, 1989; Downing & Filer, 1999). If the reasons for the failure in science
education are analyzed from student sources; it may be stated that it is not correct to
consider only the absence of scientific awareness as a predictor of the failure of students in
science lesson (Watter, Ginns, Neumann & Schweitzer, 1994), but also affective variables
that influence individuals' science literacy levels (Zor, 2020). The most significant variables
influencing involvement in the course are: the attitudes of the students toward science, their
degree of enthusiasm, motivation and communication. (OECD, 2016; Osborne, Simon &
Collins, 2003; Schibeci, 1984; Bas, 2015; Zorluoglu, Olgun & Kizilaslan, 2020). The concepts
of communication and non-communication come out as influences impacting individuals’
accurate interpretation of the process and their self-expression in the process of involvement
in the lesson (Demiray, 2008; Ozkul, 2020).

Communication can be defined as the process of transmitting information and
common understanding from one person to another (Keyton, 2011). A problem in any one
of these elements can reduce communication effectiveness (Keyton, 2011) and cause lack of
communication. Lack of communication is defined as not being able to receive the message
to be transmitted or getting it wrong (Hanks, 1999). There are many factors that cause lack
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of communication. These factors, are expressed as process barriers, physical barriers,
semantic barriers, and psychosocial barriers (Eisenberg, 2010) and the thoughts of the
people who communicate (Dékmen, 1997). The thoughts of the individuals are the sources
that direct the emotions and behaviors of the person, that is to say, directing the life of the
individual. The main reason that constitutes the final situation is the thought patterns of an
individual. Thought patterns are mostly expressed as stereotypes in daily life (Orhon, 2013)
and stereotyped thought was drawn up as perceptions and thoughts about the person,
nation, or culture that are often wrongly formed, simplified, and generalized (Berkant &
Baysal, 2020). Thoughts that shape the emotions and behaviors within certain patterns that
are not functional in individuals (Bas, Tay & Isik Tertemiz, 2021), and he defined these
thoughts as stereotypes (Pretzer & Beck, 2004). Stereotypes are “widely-accepted, culturally
shared beliefs describing personal traits and characteristics of groups of individuals”
(Ramasubramanian, 2011), and often distorted “pictures in our heads” which refer to
phenomena and people (Lipmann,1922). Stereotypes are sometimes overgeneralized,
inaccurate, and resistant to new information, but can sometimes be accurate (David,2013).
A person can embrace a stereotype to avoid humiliation such as failing a task and blaming
it on a stereotype (Burkley, Hart, 2008) and enable them to “make sense of their worldly
encounters” (Hager, 2010: 127). Stereotypes can affect self-evaluations and lead to self-
stereotyping (Cox, Abramson & Lyn, 2012), Correll (2001, 2004) such that men assess their
own task ability higher than women performing at the same level found that specific
stereotypes (e.., the stereotype that women have lower mathematical ability).

Beck (1979) classified the identified stereotypes in seven sub-dimensions: arbitrary
inferences, selective abstraction, over-generalization, exaggeration/underestimation,
personalization, labeling and mislabeling, and polarization.

There are different studies in the literature on the classification of stereotypes (Beck,
1979; Burn, 1980; Blackburn, 2011; Dokmen, 1997; Koroglu, 2012; Ozer, 2013). General
concepts encountered in these studies are as follows:

* Over-Generalization: The individual creates general beliefs and thoughts by looking
at only one event.*Black or White / All or None / Polarization: It involves thinking and
interpreting every situation and event as "all or none" or looking at things on the verge of
“black and white”.® Personalization /| Emotional Explanation: It is the relationship of the
individual with himself/herself in matters or incidents for which he/she is not
responsible. ®* Absolutism /| Have To/Must Rules /| Should-Have Logic:lt is a type of thought
mostly stereotyped by normative individuals. They feel unhappy when they go beyond
these rules. eSacrifice Mobilization |/ Excessive Sacrifice: The individual tries to
change/sacrifice himself/herself for someone else. *Exaggeration / Hellfire Preaching /
Enlargement |/ Focusing on Negative Thinking / Competence: The individual gives more
importance to a situation or event than it should be. ®Underestimating / Ignoring the
Positive: The individual gives less importance to a situation or event than it should be.
* Arbitrary Inferences / Jumping to Conclusions / Fortune Telling: The individual tends to
conclude without any evidence. e¢Selective Abstraction /| Mind Reading: When an
individual is evaluating an event, he/she pays attention to minor details and concludes by
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taking this detail as a guide. ¢Labelling and Mislabeling / Stigma: It involves
defining/qualifying an individual according to his/her past mistakes.

Stereotypes of individuals can be positive or negative. While positive stereotypes
generally cause fewer communication problems among individuals, negative stereotypes
cause more problems for individuals (Pretzer & Beck, 2004). In this sense, addressing
negative stereotypes has become essential for the solution of problems. In this context, the
communication that students have with their peers, as well as with their teachers, is effective
in the natural development of self-esteem and self-expression competencies. Monitoring the
success of individuals who can express themselves during lessons is more difficult and
complex than those who cannot. At this point, it is mandatory to establish a classroom
environment which is democratic and open to communication in the course of the lesson to

ensure healthy communication for the teacher and peers (Edwards, 1997; Simsek, 2003).
Purpose of the research

This research was analyzed according to the framework of cognitive therapy founded
on the stereotyped thought patterns of Beck (1997). In this context, this research is a
significant study in terms of identifying stereotypes that arise from the factors that cause
failure in science courses. The study is scale development and identifying pre-service
teachers stereotypes at university level with the developed scale.

METHODS

This study is a scale development study aiming to develop the stereotyped thinking
scale for science lessons in pre-service teachers.

Research model

Descriptive survey model, one of the quantitative research patterns, is used since the
study follows the process of scale development.

Research universe and sampling

The universe of the research consists of two different study groups, including pre-
service teachers studying in the fields of classroom education and science education in the
2018-2019 academic year at Kirsehir Ahi Evran University and Mersin University Education
Faculties. Data from the first study group is used for Exploratory Factor Analysis (EFA),
while data from the second study group is used for Confirmatory Factor Analysis (CFA).

More than one study group has been created by considering multiple elements in the
formation of the study groups, and multiple sampling methods has been adopted in the
creation of these study groups. In this context, stratified sampling, a probabilistic sampling
method, is used. The second stage of the sample selection aimed to create study groups with
similar characteristics by using convenience sampling method for working groups where
EFA and CFA are applied (Biiyiikoztiirk et al., 2018: 94).

The first study group consists of 302 pre-service teachers studying at Kirsehir Ahi
Evran University; 232 are female while 70 are male. The group is formed through the
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homogeneous sampling method and convenience sampling method. Two-hundred twenty-
four pre-service teachers of this group are classroom education teachers and 78 of them are
pre-service science teachers. According to Tabachnick and Fidel (2015), the number of
samples required for exploratory factor analysis should be at least 300 participants. In this
study, the sample size can be considered as a good level, since data were obtained from 302
people for exploratory factor analysis. The second study group is formed through the
homogenous sampling and convenience sampling method. The group consists of 309 pre-
service teachers studying at Mersin University, wherein 246 are female and 63 are male.
Two-hundred pre-service teachers of this group are classroom education teachers and 109
of them are pre-service science teachers.

Development of the data collection tool

Various questions must be answered, and some decisions must be taken before
starting the measurement tool development process (Cohen & Swerdlik, 2005). The process
of developing a Stereotyped Thought Scale for Science Courses was started by scanning the
relevant literature (Erkus, 2007; McGartland et al., 2003; Torgerson, 1958; Yurdugiil, 2005).
Based on the sources reached, the first phase was developed within the scope of YOK/World
Bank National Education Development Project (YOK, 1997); twelve transactional step called
"determining the structure, examining related researches, determining their size, deciding the
question format, producing questions in accordance with the format, getting expert opinion on
questions, calculating coverage validity indessiges, reviewing questions, implementing EFA,
reviewing questions and finalizing testing, analyzing CFA application and test data, and factor
structure reporting" were put to work.

In this context, a comprehensive study of international and national literature was
conducted to develop a valid and reliable measurement tool to be used in determining the
stereotyped thoughts of pre-service teachers for science courses, and a scale was drafted
from a large pool of 128 articles. Care has been taken to create items to include all
dimensions of stereotyped thoughts. It was decided that the scale to be developed for the
study should be prepared in Likert-type rating scale developed by Likert (1932), which is
used more frequently and more widely than other scales in measuring many personality
traits in social sciences (Oppenheim, 1979; Judd, Eliot, & Kidder, 1991; Fraenkel & Wallen,
2003; Sommer & Sommer, 2002: as cited in Tezbasaran, 2008). Considering the age level of
the pre-service teachers, the scale was prepared in a 5-point Likert type (Adelson &
McCoach, 2010; Bourke & Frampton, 1992). An 85-point draft form was prepared with the
elimination of items that are similar between expressions and are estimated to have
repeated, low relationships. This draft form, which was created during the development of
the Stereotyped Thought Scale for Science Courses for the content validity study of the
research was presented to a total of 14 field experts, including seven teachers and seven
academicians specializing in educational sciences, measurement and evaluation,
psychological counseling and guidance, and Turkish language. The process of creating a
pool of matter is defined as a process in which behaviors are measured in terms of inclusion
with the universe (DeVellis, 2016). As a result of the expert opinion study conducted with
the forms presented to the experts, the substances receiving negative opinions were
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removed from the scale; the number of articles of the draft vehicle was reduced to 67 and
they were prepared for pre-application.

Ethical considerations

In this study, all rules stated to be followed within the scope of "Higher Education
Institutions Scientific Research and Publication Ethics Directive" were followed. None of the
actions stated under the title "Actions Against Scientific Research and Publication Ethics",
which is the second part of the directive, were not taken.

FINDINGS AND CONCLUSION

Validity and Reliability Studies

Within the scope of validity studies, view validity, and scope validity for interpretive
validity, validator factor analysis and explanatory factor analysis using structural equality
modeling for structure validity were looked at. Within the scope of trust studies, Kaiser-
Mayer-Olkin (KMO) and Bartlett Test result for consistency, Kuder-Richardson (KR) trust
coefficients and Cronbach alpha Confidence coefficient were looked at for internal
consistency.

Exploratory Factor Analysis (EFA)

In scale development studies, the data set to be analyzed for exploratory factors
should have a normal distribution (Ozdamar, 2016). Otherwise, correlation-based
relationships that allow factor analysis will not emerge (Can, 2017). In this context, the
normality distribution of the data set was examined first.

After examining the distribution of normality, exploratory factor analysis was
performed. Exploratory factor analysis is a type of statistical analysis that aims to combine
variables of similar nature and explain this measurement with fewer factors in order to
determine the theoretical constructs in which the variables in the data set are constructed
and to what extent these theoretical structures represent variables (Biiyiikoztiirk, 2018;
Henson & Roberts, 2006).

In the study, during the exploratory factor analysis performed on the data obtained
from 302 pre-service teachers, 232 females and 70 males in total, it was observed that the
factor values were at least .40, and the difference between two factors was at least .10 during
the distribution of an item to more than one factor (Biiytikoztiirk, 2018; Tabachnick & Fidell,
2015). After which, 67 items were subjected to Principal Component Analysis. Since sub-
factors were thought to be related to each other within the framework of the concept of
stereotyped thoughts, Direct Oblimin rotation method was used (Can, 2017; Cokluk,
Sekercioglu & Biiytikoztiirk, 2018).

As a result of the analysis in the study, the KMO value is 0.891, and as a result of
Bartlett's Test of Sphericity, chi-square value is 4050,533 (p <.001). Bartlett’s significance
value indicates that the data is derived from a multivariate normal distribution (Thompson,
2004; Hair et al., 2013: 34; Morgan et al., 2011: 51). In light of the above information, it can

‘.Demirci Guler & Irmak
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be said that the data set used in this study is suitable for exploratory factor analysis
(Biiytikoztiirk, 2018). After checking the KMO and Bartlett Sphericity tests, an exploratory
factor analysis was performed. The Scree Plot chart, which gives the eigenvalue and factor
numbers, is given below and is used for identifying the number of factors.

Scree Plot
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Figure 1. Scree Plot Chart Showing the Dimensions of the Scale.

When the Scree Plot Graph is examined, the graph curve becomes horizontal after 5
declines. This situation suggests that the SSTS has 5 factors. Also, when the total variance
table is examined, the variance values of the factors following 5 factors have approximate

and low values.

The oblimin axis rotation method is frequently used in scale studies in social sciences
(Cohen, Manion & Morrison, 2007). This rotation technique is performed to ensure the
independence, easier interpretation and significance of the factors obtained in EFA
(Biiytikoztiirk, 2018). Following the rotation technique, it is observed that it has a 5-factor
structure with eigenvalue greater than 1. While determining the items of the scale, the
eigenvalues should be at least 1 and the load values of the items should be at least .40. It is
also noted that the items are included in a single factor and there is at least .10 difference
between the factors in the two factors. As a result of factor analysis, on a scale of 67 items,
39 items in total are removed from the scale since 31 of the items (I1, I8, 110-113, 118-121, 130,
132-135, 141, 142, 144-150, 156-161, 166) have low factor load, 8 of them (I5, 16, 123, 124, 127, 137,
139, 167)are located under more than one factor, as a result it was decided to exclude these

items from the scale (Lawshe, 1975).
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Table 1

Factor Structure of Items, Variance Levels and Item Total Correlation Values
Ttems 1.Factor 2.Factor 3.Factor 4.Factor 5.Factor T.I.Cor.
1-43.T am always tensed when I need to solve

. . .805 591
science questions general exams.
1-40. Science is very difficult, so I think I do not
. . . .709 .649
want to deal with science topics.
1-38. When I do something wrong in science 634 613
lessons, I think I will be ashamed. ’ '
I-22. Fear of not being able to succeed in science 632 457
lessons is always a cause of unhappiness for me. ' ’
I-9. I can never understand science courses. .626 .736
1-25. Science course exams are difficult. .616 404
I-29. Whenever I want to learn new information
about science, I immediately get bored and look 611 468
for other things.
I-7. I believe that I can’t be successful in science
. .596 .709
lessons even though I work for it.
I-28. T always think that I will repeat the same
. . . .579 .631
mistake in science lessons.
I-26. i - i
§ Questions never came from the well-studied 495 520
topics
I-53. Those who can experiment in science classes 858 737
are more popular.
I-51. Those who are successful in science lessons
744 .634
are more popular than the others.
I-52. Those who can relate science subjects to daily
. . L. .667 539
life are more sophisticated.
I-54. Faculty members who teach science courses
. .. . . e .598 618
in the laboratory are more ambitious in their field.
I-2. Sc1enc%e lecturer teaches lessons with 814 598
hardworking students.
I-17. 1 fail because I am not appreciated in science 700 6ad
lessons.
1-36. When the science lecturer says that I can do, I
. .666 .662
think he makes fun of me.
I-55. Male students are more successful in science 657 596
lessons and courses.
I-14. Since I am afraid of not delivering the result, 656 743
I cannot experiment in science. ’ ’
I-31. When science courses become concrete, then 501 580
everyone can understand easily. ) ]
.I—62. .A student is either successful or unsuccessful 688 530
in science lessons.
I-65. I must get high scores from the exams to
. . . .672 .568
teach science subjects in the future.
I-64. I must @ow all the terms in an experiment to 532 505
understand it.
I—63.. If I do not get the first place in science exams, 45D 505
I will be unsuccessful.
I-15. My lec?urer. is also responsible for the low 632 492
scores I get in science lessons.
I-3. I cannot be successful in this course unless the 652 560

teaching method changes.
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I-4. I cannot be successful in this course unless the
science course is taught in a laboratory 617 .598
environment.

I-16. The difficult subjects make me think that

523 503
learning this course is very difficult.

* Old item numbers are given in parentheses.

In the consequence of the exploratory factor analysis performed to determine the
factor structure of the scale, structure consisting of five dimensions and 28 items is formed
either by removing the items with factor load below .40 or items with approximate loads in
two dimensions. As a result of the principal components analysis, it is seen that there are
five factors with eigenvalues greater than one. When these factors are examined, the
eigenvalue of the 1st factor is 8.427, the 2nd factor is 3.410, the 3rd factor is 1.926, the 4th
factor is 1.459 and finally, the 5th factor is 1.195. The entire five-factor structure explains
58.63% of the total variance (Kline, 2005; Biiyiikoztiirk, 2018). Another result is the total
correlation coefficients of the items. When these results are analyzed, the total-item
correlation of the items is between 0.404 and 0.743. Oner (1997) suggests that the total-item
correlation related to the total item correlation should be above 0.30. In the research, item
discrimination levels of scale items were examined after performing exploratory factor
analysis for scale items. In order to determine the internal consistency of the scale items, the
t-test of the lower 27% and upper 27% groups of the data belonging to the exploratory factor
analysis study group was performed, and according to the results, there was a significant
difference between the lower 27% and upper 27% groups of the 18 items in the scale (p<0.05).
According to these results, the item discrimination levels of the scale items were appropriate
(Biiytikoztiirk, 2002). When the current study results are examined, the item-total

correlation scores of the scale are in the desired interval.
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Figure 2. Item Numbers, Mean Scores, Standard Deviations and Cronbach Alpha Internal
Consistency Coefficients of Factors
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When Figure 2 is examined, the number of items in the scale, mean scores, standard
deviations, and Cronbach alpha internal consistency coefficients are seen. It is observed that
the mean of the 1st factor is 32.03 (SS = 8.62), the 2nd factor is 12.08 (SS = 3.60), the 3rd factor
is 18.78 (SS = 5.16), the 4th factor is 11,80 (SS = 2.89), and 5th factor is 12.37 (SS = 3.08).
Cronbach alpha internal consistency coefficients of the scale are .893, .740, .777, 467, and
.580, respectively. The Cronbach Alpha interval can be expressed as 0.40 < a <0.60 reliable,
0.60 < a <0.90 quite reliable, and 0.90 < a <1.00 highly reliable (Ozdamar, 1999; Tavsanci],
2006: 29). From this point of view, it has been observed that the measurements obtained
from SSTS are at an acceptable level for many dimensions, but lower than the expected level

for one dimension.
Confirmatory Factor Analysis (CFA)

While the factor structure of the data is determined based on factor loads without any
particular preliminary expectations or experiments in EFA, CFA is based on testing a
prediction that certain variables will predominantly be placed on predetermined factors
based on a theory. Many fit indexes are used to demonstrate the adequacy of the model
tested for compatibility in DFA. These are Chi-square fit test (Chi-square Goodness),
Goodness of Fit Index (GFI), Root Mean Square Error of Approximation (RMSEA),
Comparative Fit Index (CFI), Normed Fit Index (NFI), Relative Fit Index (RFI), Incremental
Fit Index (IFI), and Adjusted Goodness of Fit Index (AGFI) (Seger, 2017: 189).

Table 2

Confirmatory Factor Analysis Results

Index Excellent Acceptable Research Findings Results
X2/t 0-3 3-5 2.68 Excellent
RMSEA .00-.05 .05-.08 .07 Acceptable
SRMR .00 -.05 .05-.10 .08 Acceptable
CFI .95-1.00 90 -.95 .93 Acceptable

It is suggested that the value of x2, which is obtained by dividing x2 value by degree
of freedom, should be below two, three, or five (Bollen, 1989). RMSEA index below .05
indicates excellent data fit, whereas RMSEA index between .05 and .08 indicates acceptable
data fit. Models with RMSEA > .10 are rejected due to poor model-data fit. Besides, it is
recommended that the CFI value is .90 and above (Hu & Bentler, 1999). Standardized Root
Mean Square Residual (SRMR) value is requested to be under .10 (Kline, 2005). Other indices
do not need to be used and reported (Brown, 2006; Kline, 2005). According to the results
obtained, confirmatory factor analysis and confirmatory factor analysis results are

confirmed.

) Demirci Guler & Irmak
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Figure 3. Confirmatory Factor Analysis Path Diagram
When Figure 3 is examined, the absence of red arrow in t values demonstrates that all
items are significant at the level of .07. It was determined that the factor load values were
over 30. A review of standard factor loadings for analysis shows that factor loads for all

items are higher than 30 (Seger, 2017). Also, X2 = 912.14, df = 340, X2 / df = 2.68. According

to Stimer (2000), the fact that this ratio is below three indicates that it is in an excellent fit.
The Reliability of the Stereotype Scale Toward Science Courses

There are several ways to estimate reliability. One of these is the Cronbach’s alpha
reliability coefficient, which indicates the consistency of the single measurement without
the need for multiple applications (Can, 2017). In this study, the internal consistency process
is performed for the reliability of SSTS, and the obtained values are shown in Table 3.
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Table 3

Internal Consistency Reliability Coefficients of SSTS

SSTS and Sub-dimensions Cronbach’s Alpha
SSTS .819
Over Generalization .893
Labelling .740
Arbitrary Inference 777
Polarization 467
Selective Arbitration .580

As seen in Table 3, the Cronbach Alpha internal consistency coefficient was examined
for the reliability analysis of the scale consisting of 28 items and five sub-factors, and its
value was found to be .81. In this context, the reliability of the scale is high (Biiytikoztiirk et
al., 2018). The internal consistency coefficients are found as .893 for the first dimension, .740
for the second dimension, .777 for the third dimension, .467 for the fourth dimension, and
580 for the fifth dimension. It is observed that the measurements from the SSTS are
acceptable for many dimensions; however, it is lower than the expected level for one
dimension, and the internal consistency coefficients of the factors of "Polarization" and
"Selective Arbitration" are at an acceptable level because they are higher than .40 (Tavsancil,
2006).

Technical Properties of the Stereotype Scale Toward Science Courses Suggestions

The Stereotype Scale Toward Science Courses, which aims to determine the
stereotypes of pre-service teacher toward science courses (Beck, 1979), was prepared in five-
point Likert type. Positive and negative items on the scale are scored as they are; in other
words, negative items are not subject to rotation. Every item on the scale predicts
stereotypes, whether they are positive or negative statements. The scale, consisting of 28
items, has five sub-dimensions. There are ten (10) identified items, between 1-10 in the first
dimension called excessive generalization, four (4) items between 11-14 in the second
dimension called labelling, six (6) items between 15-20 in the third dimension called
arbitrary inference, four (4) items between 21-24 in the third dimension called polarization,
and four (4) items between 25-28 in the third dimension called selective abstraction.

DISCUSSION AND SUGGESTIONS

Deciding on the measurement tool development process underwent a very difficult
brainstorming. First of all, it has been observed that university students develop a negative
attitude toward science courses, talk about the difficulty of science courses, constantly find

an excuse for their level of success in science courses, and affect themselves and those
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around them with irrational observations such as "I cannot succeed even if I study science
courses." In addition, it was stated that the graduates of classroom education mostly hesitate
to teach science lessons when they start working (Ozdemir, 2006). If we look at countries in
general, this situation is clearly seen in the success result table in international exams
(TIMMS, 2011; 2015; 2019; PISA, 2015; 2018). Considering these situations, it is seen that the
pre-service teachers, who will build the future, have some irrational and unrealistic
stereotypes toward science classes. Studies have shown that students who have a positive
attitude toward science classes have higher academic achievements (Altinok, 2005; Balim,
Sucuoglu & Aydin, 2009; Bloom, 1995; Demirbas & Yagbasan, 2004; Dieck, 1997). For this
reason, it is important to work to determine the stereotypes of pre-service teachers against

science and to eliminate the negativities.

In the process of developing the scale, the steps of the process established within the
scope of YOK / World Bank National Education Development Project (YOK, 1997) were

followed.

The stereotyped thoughts and dimensions, which are the sub-principles of the
Cognitive Behavioral Therapy Theory developed by Beck (1979) at the stage of determining
the structure, form the basis of the study. Many national and international publications have
been reached in the context of related research (Carels et al., 2015; Griffiths & Christensen,
2007; Levy et al., 2002; Park et al., 2019; Saxena, 2008; Sherman, 1996; Arkar, 1992; Unal, 2015;
Dagistan, 2017; Dagistan & Caliskan, 2018; Nimbi et al., 2018; Van den Bos & Stapel, 2012;
Macrae, Bodenhausen & Milne, 1998; Kodan, 2013). Macrae, Bodenhausen, and Milne
(1998), in the study titled "Saying No to Unwanted Thoughts: Self-Focus and Regulation of
Mental Life", revealed the situation of the reduction of stereotyped thoughts that increase in
society with the model of self-regulation of cognitive and mental control mechanisms. The

results of this study shed light on the writing process of this article.

Likert-type question format was determined for measurement. Considering the age
level of pre-service teachers, it was decided to prepare the scale in five-Likert type (Adelson
& McCoach, 2010). As stated by Erkus (2007), a group of questioners' thoughts on the subject
were taken as a prerequisite before starting to form questions in accordance with the format,
and a wide item pool of 128 items was created by taking into account the age and education
levels of the target audience, university students. A draft form consisting of 85 items was
prepared by eliminating the items with similarity between the expressions, repetition, and
low correlation. For the validity of the content, written opinions were received by sending
a "substance expert opinion form" from 14 field experts. Subsequently, the content validity
rate (CVR) and content validity index (CVI) were calculated, and items with a (CVR) value
lower than 0.571 were excluded from the test (Lawshe, 1975; Demiralp & Kazu, 2012). In the
light of expert opinion, the draft form with 85 items was reduced to 67 items; the form,
which was ready for pre-application, was applied to 302 students in the first stage. Nunnally
(1978, cited in DeVellis, 2016) suggests that 300 people are sufficient for the sample size.
However, it is stated that the Kaiser-Mayer-Olkin test should be performed in deciding the
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sample size for factor analysis; this test should give a value higher than .60 and the Bartlett
test should be statistically significant (Biiyiikoztiirk, 2018). In the current study, KMO value
as a result of the analysis was 0.891. As a result of Bartlett's Test of Sphericity, the chi-square
value was found to be 4050,533 (p <.001). The significance of Bartlett's value shows that the
data come from multivariate normal distribution (Thompson, 2004). In the light of the above
information, it can be said that the data set to be used in this study is suitable for exploratory
factor analysis. It is seen that the item-total correlation values for all items in the scale vary
between .404 and .743. According to Seger (2017), the item factor load is recommended to be
at least .30. As a result of the factor analysis, in the scale consisting of 67 items, a total of 39
items were excluded from the scale because 31 of the items had low factor loading and eight
were under more than one factor. As a result of the analysis, a structure consisting of five
dimensions and 28 items has been reached as a result of the factor analysis repeatedly
performed by removing the items with a factor load of less than .40 and which are close to
each other in two dimensions. As a result of the principal components analysis, it is seen
that there are five factors with eigenvalues greater than one. When these factors are
examined, it is seen that the eigenvalue of the 1st factor is 8.427, the eigenvalue of the 2nd
factor is 3.410, the eigenvalue of the 3rd factor is 1.926, the eigenvalue of the 4th factor is
1.459, and the eigenvalue of the 5th factor is 1.195. In addition, Factor 1 made 30.09% of the
total variance, Factor 2: 12.18%, Factor 3: 6.87%, Factor 4: 5.20% and Factor 5: 4%. It explains
26 of them. It is seen that the entire five-factor structure obtained explains 58.63% of the total
variance. Kline (2005) states that the variance rate explained with the measurement tool
should be at least 40%. It is seen that the scale explains 58.63% of the total variance and this
value is above the specified limit. It shows that the five factors that make up the stereotyped
thought scale for science have a correlational relationship with each other and the values
are between .27 and .54. According to Seger (2017), a correlation coefficient of .90 and above
between each factor is not recommended, as it will indicate the multiple correlation
problem. Therefore, the values obtained show that the scale does not have a

multicollinearity problem.

As a result of the data obtained from the exploratory factor analyses, renaming was
not required when the items under the factors were examined, and the Factor named by
Beck (1979) as Overgeneralization, Labeling, Arbitrary Inference, Polarization, and Selective
Abstraction sub-dimensions are used. The scale was finalized by testing the relationship of
factors with one another with confirmatory factor analysis. In the confirmatory factor
analysis results, the value of x2 was found to be 2.68. In the confirmatory factor analysis
results, it is recommended to be two, three, or less than five for the value obtained, by
dividing the value of two by the degree of freedom (Bollen, 1989). As the research finding is
below three, it is at an excellent level. RMSEA index was found .07. Having RMSEA index
below .05 gives perfect data fit; being between .05 and .08 indicates an acceptable fit. Models
with RMSEA > .10 are rejected due to poor model data fit (Browne & Cudeck, 1993). The

research findings are in the acceptable range. Also, CFI value is recommended to be .90 and
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above (Hu & Bentler, 1999). SRMR value is required to be below .10 (Kline, 2005). In the
research finding, CFI value is in the desired range with .93, while SRMR value is with .08.
According to Brown (2006) and Byrne (2010), the fact that the RMSEA and SRMR values are
zero or very close to zero reveals the perfection of the model. Other indices do not need to
be used and reported (Brown, 2006; Kline, 2005).

When examined in the context of sub-dimensions of the scale, the opinions of the pre-
service teachers regarding the Overgeneralization and Arbitrary Inference sub-dimensions
are in the "I agree" range. It is seen that their views on the sub-dimensions of Labeling,
Polarization, and Selective Abstraction correspond to the "indecisive" range. The range of
indecision is a critical range that can tend to decrease and increase (Dagistan, 2017). This
situation points out that there may be an increase in the rational and unrealistic thoughts
they form against the sciences in the sub-dimensions of Labeling, Polarization, and Selective
Abstraction. Probably these are thoughts they carried unconsciously; these thoughts can
push aside ideas and action and can generate stereotypical interests and reactions. As people
do not tend to rush to test whether their firm thoughts are correct, they either ignore or reject

information that contradicts their stereotypes (Dokmen, 1997).

In line with the findings obtained from this study, suggestions for future research and
reducing stereotypes are listed. The stereotyped thinking interval of pre-service teachers
and equivalent groups can be determined with “Stereotypical Thought Scale for Science
Courses”. Class environment and course flow can be arranged accordingly. Pre-service
teachers’ level of achievement can be increased by incorporating different studies in
determining stereotypes of the related course to prevent stereotyped thoughts before they
occur. Similar researches can be examined in line with different variables. While preparing
science education programs, a system, which includes activities increasing science
awareness and reducing stereotypes towards science from the moment teachers start science
education, can be developed. Teachers and pre-service teachers can obtain information
about stereotypes by providing short-term courses or seminars. While there are many
qualified international studies on stereotypes in the literature, Turkey has limited studies
related to the particular stereotypes. Hence, more studies can be done to enrich the relevant

literature.

In the classroom, teachers who build a healthy communication framework for their
students, so that they may observe the events from the viewpoints of the students, will not
judge students’ views, will take into consideration their differences, and will display a
flexible attitude. All these will improve the students' communication skills in the classroom
so it can, therefore, be assumed that the said teachers should have a positive effect ((jzkul,
2020) not a barieer.

When teacher and student are considered as a sender and a receiver, it can be said that
the teacher-student relationship should be unbiased and empathic, away from stereotypes

as shown in the communication cycle, so that the sender can act as a receiver and the receiver
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can act as a sender. (Edwards, 1997). One of the frequently emphasized results in the
literature is that healthy communication between students and teachers directly contributes
to the development of self-expression skills and self-esteem in the favor of students and
indirectly affects students” academic achievement, attitudes, and behaviors toward the
course (Aspy & Roebuck, 1977; Brophy & Evertson, 1976; Ceyhan, 2006). In the definition of
education made by Ertiirk (1984), student-student communication is as effective as teacher-
student communication for “the process of achieving the desired behavior change”, and it
is very important to ensure that the lessons are taught in a democratic classroom

environment as a basis for the healthy formation of these interactions (Ceyhan, 2006).

REFERENCES

Adelson, J. L., & McCoach, D. B. (2010). Measuring the mathematical attitudes of elementary
students: The effects of a 4-point or 5-point likert-type scale. Educational and Psychological
Measurement, 70(5), 796-807. Doi: 10.1177/0013164410366694.

Altinok, H. (2005). The attitudes of fifth graders towards the science course in terms of gender
and achievement. Eurasian Journal of Educational Research, 17, 81-91.

Arkar, H. (1992). Beck's model of depression and cognitive therapy. Dusunen Adam The Journal
of Psychiatry and Neurological Sciences, 5(3), 37-40.

Aspy, D. & Roebuck, R. (1977). Kids don’t learn from people they don’t like. Human Resource

Resources Development.

Balim, A. G., Sucuoglu, H. & Aydin, G. (2009). Developing attitude scale towards science and
technology. Pamukkale University Journal of Education, 25(25), 33-41.

Bas, M. (2015). The Using of IWBs by Primary School Teacher in Mathematics Classroom:s,
International Journal Of Eurasia Social Sciences, Vol: 6, Issue: 21, pp. (121-135).

Bas, M., Tay, B. & Isik Tertemiz, N. (2021). Biitiinlestirilmis matematik ve hayat bilgisi
ogretiminin ilkokul 3. Sinf 6grencilerinin derslerdeki akademik basarilarina etkisi. [The effects
of integrated mathematics and social sciences teaching on 3rd grade students' academic
achievement]. Abant Izzet Baysal Universitesi Egitim Fakiiltesi Dergisi, 21(4), 1311-1327.

Beck, A. T. (1979). Cognitivetherapy of depression. Guilford.

Berkant, H. G. & Baysal, S. (2020). An analysis of vocational college students’ language
learning strategies and their stereotyped thoughts about foreign languages. Ahi Evran
University Journal of Social Sciences Institute, 6(1), 67-86. D0i:10.31592/aeusbed.604908

Blackburn, M. (2011). Depresyon ve basagitkma yollar: [Depression and ways of coping]. [Trans. N.
H. Sahin & R. N. Ruganci]. Remzi.

Bloom, B. (1995). Insan nitelikleri ve okulda §§renme [Human characteristics and school learning
(2nd Edition)].[Trans. D. A. Ozcelik]. Milli Egitim.

460




'International Journal of Modern Education Studies

Bollen, K. A. (1989). Structural equations with latent variables. John Wiley and Sons.

Bourke, S. & Frampton, J. (1992). Assessing the quality of school life: Some technical considerations.
Paper presented at the annual conference of the Australian Association for Research in

Education, Melbourne, Victoria, Australia.
Brophy, J. & Evenston, C. (1976). Learning from teaching a development al perspective. Allyn Bacon.
Brown, T. A. (2006). Confirmatory factor analysis for applied research. Guilford.

Burkley, M. & Hart, B. (2008). Endorsing a negative in-group stereotype as a self-protective
strategy: Sacrificing the group to save the self. Journal of Experimental Social Psychology,
44, 37-49.

Burn, B. B. (1980). Expanding the international dimension of higher education. Jossey-Bass.

Biiytiikoztiirk, S. (2002). Factor analysis: Basic concepts and its use in scale development.
Educational Administration: Theory and Practice, 32(32), 470-483.

Biiytiikoztiirk, S. (2018). Sosyal bilimler igin veri analizi el kitab: [Manual of data analysis for social
sciences] (24th ed.). Pegem.

Biiytikoztiirk, S., Kilig Cakmak, E., Akgiin, O. E., Karadeniz, S. & Demirel, F. (2018). Bilimsel
arastirma yontemleri [Scientific research methods (24th ed.)]. Pegem.

Can, A. (2017). SPSS ile bilimsel arastirma siirecinde veri analizi [Data analysis in scientific
research process with SPSS (5th ed.)]. Pegem.

Carels, R. A., Rossi, J., Taylor, M., Borushok, J., Kiefner-Burmeister, A., Cross, N. & Burmeister,
J. M. (2015). Influencing weight bias: The impact of biased questionnaire anchors on
stereotype beliefs and judgments. Obesity Research and Clinical Practice, 9(5), 448-457. Doi:
10.1016/j.0rcp.2015.02.002

Carin, A. A. & Sund, R. B. (1989). Teaching science through discovery. Merill.

Ceyhan, A. A. (2006). An investigation of adjust tement levels of Turkish university students
with respect to perceived communication skill levels. Social Behaviour and Personality,
34(4), 367-379. Doi: 10.2224/sbp.2006.34.4.367

Cohen, L., Manion, L. & Morrison, K. (2007). Research methods in education (7th ed.). Routledge,
Falmer and Francis Group.

Cohen, R. J. & Swerdlik, M. E. (2005). Psychological testing and assessment: An introduction to tests
and measurement (6th ed.). McGraw-Hill.

Cokluk, O., Sekercioglu, G. & Biiyiikoztiirk, S. (2018). Sosyal bilimler icin cok degiskenli istatistik
SPSS ve LISREL uygulamalar: [Multivariate statistics SPSS and LISREL applications for
social sciences (5th ed.)]. Pegem.

461



‘.Demirci Guler & Irmak

Cox, William T. L.; Abramson, Lyn Y.; Devine, Patricia G. & Hollon, Steven D. (2012).
Stereotypes, prejudice, and depression the integrated perspective. Perspectives on
Psychological Science, 7(5), 427-449. Doi: 10.1177/1745691612455204

Dagistan, A. & Caligkan, N. (2018). [letisim becerileri tizerine bir arastirma ”Ogretmen
adaylarmin kaliplasmis diistince egilimleri” [A study on communication skills "Pre-
service teachers' stereotyped thinking tendencies"]. Ahi Evran University Journal of Social
Sciences Institute, 4(2), 123-133. Doi: 10.31592/aeusbed.446225

Dagistan, A. (2017). The relationship between middle school students” stereotypes about mathematics
lesson and their academic achievement. [Unpublished master’s thesis]. Kirsehir Ahi Evran

University.
David G Myers. (2013).Social psychology. Twenge, Jean M., 1971- (11th ed.). McGraw-Hill.

Demiralp, D. & Kazu, H. (2012). Teacher comments on the contributions of primary education
curriculums to the reflective thinking abilities of students. Pegem Journal of Education and
Instruction, 2 (2), 29-38. Doi: 10.14527/C252M3

Demiray, U. (2008). Etkili iletisim [Effective communication]. Pegem.

Demirbas, M. & Yagbasan, R. (2004). Research on the progress of evaluating affective
characteristics in science teaching and the analysis of teachers” practices in teaching
process. Journal of Ahi Evran University Kirsehir Faculty of Education, 5(2), 177-193.

Demirci, B. (2017). Fen egitimi politikas: [Science education policy]. In Demirci Giiler, M. P. (Ed.),

Fen bilimler 6gretimi [Teaching science (pp.1-7)]. Pegem.
DeVellis, R. F. (2016). Scale development: The ory and applications. Newbury Park.

Dieck, A. P. (1997). An effect of a newsletter on children’s interest in an attitude toward science.
[Unpublished master’s thesis]. Arizona State University.

Dokmen, U. (1997). Iletisim catismalart ve empati [Communication conflicts and empathy].

Sistem.

Downing J. E. & Filer J. D. (1999). Science process skills and attitudes of preservice elementary
teachers. Journal of Elementary Science Education, 11(2), 57-64.

Edwards, C. (1997). Classroom discipline and management. Dnc New Jersey.

Eisenberg, E. M. (2010). Organizational communication: Balancing creativity and constraint. Saint

Martin’s.

Erkus, A. (2007). Olgek gelistirme ve uyarlama calismalarinda karsilagilan sorunlar [In scale
development and adaptation studies problems encountered]. Turkish Psychological
Bulletin, 13(40), 17-25.

Griffiths, K. M. & Christensen, H. (2007). Internet-based mental health programs: A powerful
tool in the rural medical kit. Australian Journal of Rural Health, 15(2), 81-87.

462



https://en.wikipedia.org/wiki/Perspectives_on_Psychological_Science
https://en.wikipedia.org/wiki/Perspectives_on_Psychological_Science
https://www.worldcat.org/oclc/795645100

.'International Journal of Modern Education Studies

Hager, M. (2010). Teaching mtercultural communication in a professional language course.
Global Business Languages, 15. Retrieved 27.11.2018, from
http://docs.lib.purdue.edu/gbl/vol15/iss1/9

Hair, J. F., Black, W. C., Babin, B. J. & Anderson, R. E. (2013). Multivariate data analysis (7th ed.).
Pearson Prentice Hall.

Hanks, K. (1999). Insanlart motive etme sanat: [The art of motivating people]. Alfa.

Henson, R. K., & Roberts, J. K. (2006). Exploratory factor analysis in published research:
common errors and some comment on improved practice. Educational and Psychological
Measurement, 66(3), 393-416. Doi: 10.1177/0013164405282485

Hu, L. T. & Bentler, P. M. (1999). Cut-off criteria for fit indexes in covariance structure analysis:
Conventional criteria versus new alternatives. Structural Equation Modelling: A
Multidisciplinary Journal, 6(1), 1-55. Doi: 10.1080/10705519909540118

Keser, O. F. (2005). Recommendations towards developing education al standards to improve
science education in Turkey.The Turkish Online Journal of Educational Technology, 4(1), 46-
53.

Keyton, J. (2011). Communication and organizational culture: A key to understanding work

experience. Sage.
Kline, R. B. (2005). Principles and practice of structural equation modelling. Guilford.

Kodan, S. (2013). The examination of the relationship between hopelessness and irrational
beliefs according to some variables among the university students. Celal Bayar University
Journal of Social Sciences, 11(2), 175-190.

Koroglu, E. (2012). Diisiinsel duygulanimc: davranis terapisi [Intellectual affective behavior
therapy] (4th Edition). Hyb.

Lawshe, C. H. (1975). A quantitative approach to content validity. Personnel Psychology, 28(4),
563-575.

Levy, B. R., Hausdorff, ]. M., Hencke, R. & Wei, J. Y. (2000). Reducing cardiovascular stress
with positive self-stereotypes of aging. The journals of gerontology series B: Psychological
Sciences and Social Sciences, 55(4), 205-213.

Likert, R. (1932). A technique for the measurement of attitudes. Archives of Psychology,22, 5-55.

Macrae, C. N., Bodenhausen, G. V. & Milne, A. B. (1998). Saying no to unwanted thoughts:
Self-focus and the regulation of mental life. Journal of Personality and Social Psychology,
74(3), 578.

McGartland, R. D., Berg-Weger, M., Tebb, S., Lee, E. S. & Rauch, S. (2003). Objectifying content
validity: Conducting a content validity study in social work research. Social Work
Research, 27(2), 94 - 104.

463



‘.Demirci Guler & Irmak

McGarty, C., Yzerbyt, V. Y., & Spears, R. (2002). Stereotypes as explanations: The formation of
meaningful beliefs about social groups. Cambridge University.

Morgan, G. A., Leech, N. L., Gloeckner, G. W. & Barrett, K. C. (2011). IBM SPSS for introductory
statistics: Use and interpretation (4th ed.). Routledge.

Nimbi, F. M., Tripodi, F., Simonelli, C. & Nobre, P. (2018). Sexual modes questionnaire (SMQ):
Translation and psychometric properties of the Italian version of the automatic thought
scale. The Journal of Sexual Medicine, 15(3), 396-409.

Okeke, L. I. (2002). Experience with caudal block regional anesthesia for transurethral resection
of the prostate gland. West African Journal of Medicine, 21(4), 280-281.
Doi:10.4314/wajm.v21i4.27997

Oner, N. (1997). Tiirkiye'de kullanilan psikolojik testler: Bir basvuru kaynagt [Psychological tests used
in Turkey: A reference Resource]. Bogazici University.

Orhon, A. V. (2013). Use of smart materials in sustainable architecture. 8th International
Symposium on Architect Sinan, 25-26 April, Turkey.

Osborne, J., Simon, S. & Collins, S. (2003). Attitudes towards science: A review of the literature
and its implications. International Journal of Science Education, 25(9), 1049-1079.
D0i:10.1080/0950069032000032199

Ozdamar, K. (1999). Paket programlar ile istatistiksel veri analizi 1 [Statistical data analysis with

package programs 1]. Kaan.

Ozdamar, K. (2016). Egitim, saglik ve davranis bilimlerinde 6lcek ve test gelistirme yapisal esitlik
modellemesi [Scale and test development structural equation modeling in education,

health and behavioral sciences]. Nisan.

Ozdemir, N. (2006). Problems faced in science teaching at second grade of elementary and solitions for
these problems. [Unpublished master’s thesis]. Pamukkale University Institute of Science
and Technology.

Ozer, A. K. (2013). Ben degeri tiryakiligi [Self-worth addiction] (15th Edition). Sistem.

Ozkul, H. (2020). Teacher views on the importance of teacher-student communication on basic
education (Sakarya province example). [Unpublished master’s thesis]. Diizce University
Institute of Social Sciences.

Park, S., Kwon, D. W., Kim, D. & Kim, S. H. (2019). Influences of gender-related perceptions
and experiences on nursing professionalism: A cross-sectional study. Nursing and Health
Sciences, 21(4), 515-522.

Permyakova, T. M. (2015). The image of Russian business through linguistic stereotypical
means. Journal of Intercultural Communication, 37. Retrieved 27.11.2018, from

http://www.immi.se/intercultural/nr37/permyakova.html

464



'International Journal of Modern Education Studies

PISA (2016). PISA 2015 assessment and analytical framework: science, reading, mathematic and
financial literacy. OECD

PISA (2018). The OECD programme for international student assessment. Retrieved
17.11.2018, from https://www.oecd.org/pisa/publications/pisa-2018-results.htm

Pretzer, J. & Beck, J. S. (2004). Cognitive therapy of personality disorders: Twenty years of
progress. Contemporary Cognitive Therapy: Theory, Research and Practice, 299-318.

Radford, D. L., Deture, L. R. & Doran, R. L. (1992). A Preliminary assessment of science process
skills achievement of preservice elementary teachers. Cience Process Skills Assessment, 1-
11.

Ramasubramanian, S. (2011). Television exposure, model minority portrayals, and asian-
american stereotypes: An exploratory study. Journal of Intercultural Communication, 26.
Retrieved 27.11.2017, from

http://www.immi.se/intercultural/nr26/ramasubramanian.htm

Saxena, S. (2008). Neurobiology and treatment of compulsive hoarding. CNS Spectrums, 13(14),
29-36.

Schibeci, R. A. (1984). Attitudes to science: An update. Studies in Science Education, 11, 26-59.
Doi: 10.1080/03057268408559913

Secer, 1. (2017). SPSS ve LISREL ile pratik veri analizi: analiz ve raporlastirma [Practical data
analysis with SPSS and LISREL: Analysis and reporting]. (3rd ed.). Anu.

Shaumjan, S. (2006). Signs, mind, and reality: A theory of language as the folk model of the world.
John Benjamins.

Sherman, J. W. (1996). Development and mental representation of stereotypes. Journal of
Personality and Social Psychology, 70(6), 11-26.

Simsek, Y. (2003). The Relationship between the school principal’s communication skills and the school
culture [Unpublished Doctoral Thesis]. Maltepe University Institute of Social Sciences.

Siimer, N. (2000). Yapzisal esitlik modelleri: Temel kavramlar ve 6rnek uygulama [Structural
equation models: Basic concepts and sample application]. Turkish Psychology Articles,
3(6), 49-73.

Tabachnick, B. G. & Fidell, L. S. (2015). Cok degiskenli istatistiklerin kullanim: [Using Multivariate
Statistics]. [Trans. M. Baloglu]. Nobel.

Tavsancil, E. (2006). Tutumlarin dlgiilmesi ve SPSS ile veri analizi [Measuring attitudes and data
analysis with SPSS]. (3rd ed.). Nobel.

Tezbasaran, A. (2008). Likert tipi dlcek hazirlama kilavuzu [Likert type scale preparation guide]
(3rd ed.). Turkish Psychological.

465



'Demirci Guler & Irmak

Thompson, B. (2004). Exploratory and confirmatory factor analysis: Understanding concepts and
applications. American Psychological Association.

Thomson, S., Wennert, N., O’Grady, E. & Rodrigues, S. (2016). TIMSS 2015: A first look at
Australia’s results. Retrieved 27.11.2017, from
http://research.acer.edu.au/cgi/viewcontent.cgi?article=1000&context=timss_2015.

TIMSS (2011). TIMSS 2007 ulusal matematik ve fen raporu 8. simiflar [TIMSS 2007 national
mathematics and science report 8th grade]. Ankara.

TIMSS (2015). TIMSS 2011 ulusal matematik ve fen raporu 4. Siniflar [TIMSS 2011 national

mathematics and science report 4th grades]. Ankara.

TIMSS (2019). TIMSS 2015 ulusal matematik ve fen bilimleri 6n raporu [TIMSS 2015 national

mathematics and science preliminary report]. Ankara.
Torgerson, W. S. (1958). Theory and methods of scaling. John Wiley & Sons.

Unal, M. (2015). Developing a scale for stereotyped thoughts about foreign languages.
International Journal of Eurasia Social Sciences, 6(19), 218-233.

Van Den Bos, A. & Stapel, D. A. (2009). Why people stereotype affects how they stereotype:
The differential influence of comprehension goals and self-enhancement goals on
stereotyping. Personality and Social Psychology Bulletin, 35(1), 101-113.

Watters, J. J. (1994). Enhancing preservice teacher education students' sense of science teaching
self-efficacy. Research in Science Education, 24(1), 384-357.

YOK (1997). Milli egitimi gelistirme projesi hizmet incesi 6gretmen egitimi [National education

development project pre-service teacher training]. Diinya Bankasu.

Yurdugiil, H. (2005). Using content validity indices for content validity in scale development
studies. XIV. National Educational Sciences Congress, Pamukkale University Faculty of

Education.

Zor, B. N. (2020). Investigation of secondary school students’ attitudes towards science lesson, burnout,
test motivation and test anxiety according to some variables. [Unpublished master’s thesis].

Sakarya University, Institute of Educational Sciences.

Zorluogluy, L. S., Olgun, M. & Kizilaslan, A. (2020). Science related courses renovated bloom
taxonomy for content analysis of research in Turkey. Trakya Journal of Education, 10(1),
22-31. Doi: 10.24315/tred.513081.

466



International Journal of Modern Education Studies

Biographical notes:

Bayram IRMAK: Bayram Irmak earned a master's degree in Primary School Education from
the Kirsehir Ahi Evran University. At Ministry of Education he is a Teacher.

Mutlu Pinar DEMIRCI GULER: Mutlu Pinar Demirci Giiler earned a Ph.D. in Science
Teaching from the Gazi University. At Kirsehir Ahi Evran University she is a Professor.

Copyright: © 2021 (Demirci Giiler & Irmak). Licensee Mevlut Aydogmus, Konya, Turkey.
This is an open access article distributed under the terms of the Creative Commons
Attribution License, which permits unrestricted use, distribution and reproduction in any
medium, provided the original authors and source are credited.

Author(s)” statements on ethics and conflict of interest

Ethics statement: We hereby declare that research/publication ethics and citing principles
have been considered in all the stages of the study. We take full responsibility for the
content of the paper in case of dispute.

Statement of interest: We have no conflict of interest to declare.

Funding: None

Acknowledgements: None

467


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

