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Introduction

Attitude can be defined as the tendency of giving a positive or negative response
to an object, person, institution, or incident. Although the figural definitions of attitude
vary, most of the contemporary social psychologists accept that the evaluative aspect
of attitude is its typical characteristic (Ajzen, 2005). According to another definition,
attitude is the readiness of an individual for giving cognitive, emotional, and
behavioral reactions towards his own self, an object, or an incident that developed
around him based on his knowledge and experience gained throughout his lifetime
(Inceoglu, 1993, p. 15). Attitudes are composed of three elements as follows: cognitive,
emotional, and behavioral (McGuire, 1985). Cognitive elements of attitude comprise
the knowledge, belief, and thoughts of the person, which he/she owns towards the
attitude object, based on his/her personal experiences. The effective element of
attitude is the positive or negative feelings of an individual about the attitude object
(Koklu, 1995, p. 81). The behavioral element of attitude shows the tendency of an
individual to display an act about an attitude fact (Tavsancil, 2014, p. 77).

Thurstone, Likert, Guttman, and emotive meaning scales are the most popular
scales among the attitude scales (Fishbein & Ajzen, 1974), which indicated that four
scales have different aspects (Anderson, 1988, as cited in Cikrikci, 1991), whereas
Thurstone, Likert, and Guttman scales are composed of sentences, emotive meaning
scales consist of adjective lists (Wright & Feinsten, 1992). Although all aspects making
up attitude and representing the aspects are included in Thurstone and Guttman
scales, Likert-type scales focus on two end-points of attitude; positive and negative
(Tavsancil, 2014, p. 79). The respective scoring is carried out based on each answer
(such as agree, disagree) on Likert-type scales. Likert type scales are the most
frequently used attitude scales. Likert type scales have strengths in comparison to
other scales, including easy preparation and applicability, allowinga single-dimension
structure, allowing scoring and scoring reliability, and testing the inter-item relations
statistically (Babbie, 2014; Bayat, 2014; Seker & Gencdogan, 2014).

Developing a positive attitude has a crucial importance in science education. The
cognitive learning objectives in the Turkish science curriculum were prepared in
integration with affective and psychomotor skills by the Ministry. In these curricula,
the learning domain of effect expects students to develop positive attitudes towards
science and enjoy science (Turkish Ministry of National Education, 2005; 2013; 2018).
Attitude towards science is an individual’s organization of beliefs and cognitive
schemas, leading to the affective reactions of that individual toward science (Reid,
2006). The emergence of these reactions shows the tendency of individuals to reach
some decisions, including inclining to careers and courses related to science and
willingness to participate in investigating scientific developments and scientific
activities (Jones, Howe & Rua, 2000; Osborne, Simon & Collins, 2003).

Identifying the attitudes of people toward science provides prior knowledge of
their future behaviors. Thus, there are studies that reported the attitudes toward
science started by the end of the 20th century (Fraser, 1978; Ormerod & Duckworth,
1975; Reid, 2006; Rennie & Punch, 1991). The main cause of conducting these studies
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was the concern that interest in science declined and a negative attitude towards
science was adopted in developed countries, including the UK and the USA. These
studies enable the determination of the reasons for developing a negative attitude
towards science in society and making the necessary regulations (Osborne, Simon &
Collins, 2010). Attitude scales have been developed to identify attitudes toward science
inmany studies (Afacan, Aydogdu & Usak, 2006; Akpinar, Yildiz, Tatar & Ergin, 2011;
Balim, Sucuoglu & Aydin, 2009; Kececi & Zengin, 2015; Kenar & Balci, 2012; Nuhoglu,
2008; Shrigley, 1974; Sener & Tas, 2016; Tekkaya, Cakiroglu & Ozkan, 2002; Thompson
& Shrigley, 1986; Yasar & Anagun, 2009).

It can be seen that the attitude-scale studies towards science are shaped around the
changing science topic names and contents, which are carried out with primary or
middle school students (Balim, Sucuoglu & Aydin, 2009; Kenar & Balci, 2012;
Nuhoglu, 2008; Yasar & Anagun, 2009). Along with these scales, there are also some
studies in the literature, which have been carried out to measure the attitudes of
preservice teachers towards science courses and experiences (see Afacan, Aydogdu &
Usak, 2006; Tekkaya, Cakiroglu & Ozkan, 2002; Shrigley, 1974; Thompson & Shrigley,
1986). In a study conducted by Sener and Tas (2016), a scale was developed to
investigate students’ attitudes towards science. However, the number of attitude-scale
studies is not at a satisfactory level for measuring middle school students” attitudes
towards science in general, which is more complicated compared to the lesson contents
of science. Therefore, there is a need for more comprehensive scales to be used for
identifying middle school students’ attitudes toward science. The present study aims
is to develop a questionnaire that can measure attitudes towards science with all
dimensions. The main purpose of the science teaching program is scientificliteracy for
each student. In this respect, seven learning domains are determined. Attitudes
domainis one of seven main domains and it has an important role for scientific literacy
(Kavak, Tufan & Demirelli, 2006). Scientific and technological developments of
countries form a labour force in areas related to science. To form such a labour force,
youngsters need to develop positive attitudes towards these areas. Second, it was
aimed to investigate the 5th, 6th, 7th, and 8th graders’ attitudes towards science and
to investigate its relation with the grade level (cross-sectional). Thereby, how middle-
grade students' attitudes towards science can change over time can be determined. In
consideration of this process, we try to seek the answers for the following research
questions:

1. Does the attitude-scale towards science have validity and reliability?

2. What kinds of relations are there among students’ grade levels and their
attitudes towards science?

Method
Research Design

The cross-sectional survey design was used in this study. This research design
allows the characterization of an incident, object, group, or subject asinreal life, which
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permits the representation of variables related to the research area in detail (Johnson,
2001; Karasar, 2005, p. 77; Mertens, 2014, p. 173).

This study is a cross-sectional study permitting the immediate identification of the
states and behaviors of individuals about a subject or question (Gay, Mills & Airasian,
2009; Ucar, 2011; Woodcock & Reupert, 2012). Cross-sectional studies help to gather
data about a specific from a sample representative of the population (Fraenkel, Wallen
& Hyun, 2012, p. 394). The most fundamental benefit of cross-sectional studies may be
regarded as determining whether there is a change in an individual with the
improvement of cognitive developmentlevel and experiences about a specific subject
or question. It is thought that in addition to the determination and comparison of 5th,
6th, 7th and 8th graders’ attitudes towards science by including its cross-sectional.

Research Sample

The target population of this study consisted of students attending three different
secondary schoolslocated in a city center in the Central Anatolian Region during the
spring semester of the academic year of 2017-2018. The cluster sampling method,
which is a probability-based sampling method, was selected to set the study sample.
In the cluster sampling method, the target populationis divided into various groups
and each group is accepted as a cluster. Random selections are made among the
clusters and a sample is formed (Comlekci, 2001, p. 90; Mertens, 2014, p. 319). When
determining the sample, the students comprising the universe of the study were
considered as clusters concerning grade levels. The sample comprises randomly
selected classes from the four clusters that were formed based on grade levels (see
Table 1). Out of 691 students making up the sample, 375 were male and 316 were
female.

Table 1.
Sample Distribution by Grade Level and Gender

Grade Level Girl Boy
5 61 46

6 76 76

7 85 81

8 153 113

Total 316 375

Research Instruments and Procedures

The following steps were suggested by DeVellis (2003, pp. 60-96) in the
development of the attitude scale towards science.
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Determining the Theoretical Framework of Measured Characteristics

The objective within the first phase of the scale development process was to
identify the characteristics, comprising the theoretical infrastructure of attitudes
towards science, by analyzing the national and international literature. Within this
context, an in-depth literature review was carried out. The studies which were about
attitudes towards science and scale development studies were selected. After
examining these studies, items that were representing attitudes towards science were
specified and listed. In the list, items that indicated the same characteristics were
grouped. Items in each group were evaluated together to create a new attitude towards
science items. In addition to these characteristics, those within the items of scale
studies about science and attitude-related gains in the curriculum of Turkish Ministry
of National Education were taken into consideration, as well (Balim, Sucuoglu &
Aydin, 2009; Ebenezer & Zoller, 1993; Fraser, 1978; Germann, 1988; Kennedy, Quinn
& Taylor, 2016; Kind, Jones & Barmby, 2007; Mejias-Algarin, 1989; Misiti, Shrigley &
Hanson, 1991; Nuhoglu, 2008; Pell & Jarvis, 2001; Schreiner & Sjoberg, 2004; Wang &
Berlin, 2010; Yasar & Anagun, 2009).

Creating Item Pool

The data collected in the first stage were analyzed, and the characteristics which
were thought to represent the attitude towards science were identified. Item
expressions ensuring the testing of each character were written, and an extensive item
pool was generated. The features considered for writing the attitude expressions,
which were included in the scale, were as follows: The items must be the expressions
of what isneeded or unneeded and the factual statements were avoided (Tezbasaran,
2008, p. 12), each item must consist of only a single expression for the character which
is to be measured (Edwards, 1983), the scale items must be expressed as short and
simple, not causing misunderstandings (Tezbasaran, 2008, p. 12), the items do not
contain words that are not used in daily life frequently and do not contain foreign
words (Edwards, 1983), a number of choices and choice expressions are not to include
expressions that are hard to be distinguished by the responders, the number of choices
to be included in Turkish scales had to be maximum five (Seker & Gencdogan, 2014,
p- 8), words implying the degree (quantity) of the character that is to be measured by
the scale are not to be used in the item (Seker & Gencdogan, 2014, p. 8), the number of
positive items are to be equalized to the number of negativeitems in the scales as much
as possible. Hence, the students would be prevented to give stereotypical reactions
without reading the items (Tezbasaran, 2008, p. 12).

Determining the Scale Type

In the third stage of the scale development studies, the scale type to be used, and
the answer choices were determined. It was decided that the Likert type scale was to
be used in this scale development study owing to itsimplementation and preparation
convenience. Likert scale was organized as a five-point Likert type, thought to be the
best for the perceiving and distinguishing level of the group, with whom the scale will
be applied. The developed scale did not consist of the choices, including “I have no
idea,” “I am undecided,” “I don’t know,” which are used in the implementation of
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Likert type attitude scales. These choice categories show that the responders have
knowledge or experience deficiencies about the subject and therefore, they don’t allow
the responders to give positive and negative reactions (Basar, 2010; Ocal, 2012; Sturgis,
Roberts & Smith, 2014). In the developed scale, all choice categories were organized to
provide scores between 1 and 5 among the choices “I don’t agree absolutely” and “I
completely agree” to eliminate the confusion of the responders because of the
intermediate choice categories.

Consulting Expert Opinion

Expert opinion was resorted to after deciding the scale type in the fourth stage. The
itemsincluded in the scale were reviewed by two academicians who were experts in
science education, one person who was an expert in Turkish language and literature,
and two science teachers, and their opinions were received. The necessary revisions
were made on the items based on the feedback from the experts. Based on expert
reviews, some words were changed to improve clarity and some items that were not
considered appropriate as attitude expressions were removed from the scale. Revised
attitude items were evaluated as positive, negative, and neutral by 60 students,
representing the target population, to whom the scale was to be applied. Four items
which were not evaluated as positive or negative and were difficult to be understood
by the student group were removed from the scale as a result of the pilot
implementation (Anderson, 1988, as cited in Cikrikci, 1991). It was decided that a total
of 40 items remained in the scale, 20 of them were positive and 20 of them were
negative, as a result of the removal of the items.

Applying the Scale

Adding one check item, the pilotform of the scale consisted of a total of 40 items.
It was aimed to distinguish the responders who answered the items of the scale
randomly using the check item (Adams, Perkins, Podolefsky, Dubson, Finkelstein &
Wieman, 2006). The check item was included in the scale: This item was included to
check whether the study participants answered this scale after they had read it. The
following instruction was provided: “If you are reading this item, please mark the
choice of 4”. The scale was prepared for the pilotimplementation stage by making the
necessary writing, orthographic and formal arrangements on the scale items.

The pilot study was conducted using a 90-person sample, including 20 fifth
graders, 20 sixth graders, 30 seventh graders, and 20 eighth graders. The student sheets
in which the relevant answer was not given fort the check item were not evaluated in
the pilotstudy. The data collected as a result of the pilot study were analyzed using the
SPSS 22.0 package program and analyzed. The item analysis aimed to determine and
identify the items that did not successfully reflect the character, which was desired to
be assessed and measured in terms of reliability and validity among the scale items. It
was decided that four items were to be removed from the scale to improve the
reliability and validity of the scale as a result of the item analysis.
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Final Shape of the Scale

The scale consisted of 36 items finally as a result of the data collected during the
pilotstudy. Again, a check item was added to the scale, to find out whether the scale
was answered randomly. The necessary writing, orthographic, and formal
arrangements were made and the final form of the scale was generated. In 50 sheets,
the answer ‘4’ was not given. Thus, these sheets were removed from the final data set.
Finally, data that came from 691 student sheets were sent to SPSS 22.0 program.

Data Analysis

To support the construct validity of the scale, first, the scale was applied to a
sample of 363 students, and Explanatory Factor Analysis was conducted. To verify the
construct, Confirmatory Factory Analysis was carried out with a sample of 328
students.

The data collected by the attitude towards the sciencescale (ATSS) were analyzed by
exploratory factor analysis (EFA) to determine the factor structure and establish
construct validity. The data were analyzed by confirmatory factor analysis (CFA) using
the LISREL 8.80 package program to provide evidence for the accuracy of the factor
structure found out as aresult of EFA. Moreover, Cronbach Alpha’s internal consistency
was estimated to provide evidence for the reliability of the entire scaleand its subfactors.
The data were analyzed using one-way analysis of variance to determine whether the
scores received in the attitude towards the science scale varied based on grade level.

Results
Exploratory Factor Analysis

Descriptive statistics about the items making up ATSS are shown in Table 2.
Table 2.
Descriptive Statistics about the ATSS

Item x SS 552
1 3.7088 1.21643 1.480
2 4.1401 1.22851 1.509
3 4.2885 1.11922 1.253
4 3.3984 1.38194 1.910
5 3.6593 1.37045 1.878
6 3.4148 1.28817 1.659
7 3.4313 1.40570 1.976
8 41731 1.42595 2.033
9 3.7225 1.52208 2.317

10 3.4011 1.39404 1.943

3.4835 1.53822 2.366

Juy
—_
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Table 2 Continue

Item x SS Ss2
12 2.7225 1.52931 2.339
13 3.6374 1.39077 1.934
14 3.3654 1.48677 2.210
15 3.6758 1.40419 1.972
16 3.2253 1.50621 2.269
17 3.9533 1.43568 2.061
18 3.5934 1.51013 2.281
19 3.5742 1.42295 2.025
21 3.7692 1.41286 1.996
22 3.1868 1.38994 1.932
23 4.2967 1.31944 1.741
24 3.7967 1.41320 1.997
25 4.0604 1.36330 1.859
26 41291 1.37564 1.892
27 3.7335 1.36782 1.871
28 3.9066 1.41112 1.991
29 3.6511 1.47401 2.173
30 41758 1.38344 1.914
32 3.7665 1.43659 2.064
33 3.8736 1.47727 2182
34 3.4148 1.47370 2172
35 4.3022 1.26050 1.589
36 1.9615 1.30211 1.695
37 4.0137 1.31209 1.722
38 41346 1.41655 2.007
39 3.2637 1.33266 1.776
40 4.0412 1.35693 1.841
41 3.7527 1.38841 1.928

It can be seen that the mean total scores received in ATSS is 147.8324, its standard
deviationis 30,50407, the variance is 930,498, the minimum is 53, the maximum is 196,
kurtosis valueis -.153, and skewness value is -.677. The kurtosis and skewness values

ranged between-1 and +1 and this shows that the distributionisnormal (Tabachnick
& Fidell, 2001).

Kaiser-Meyer-Olkin (KMO) coefficient and Barlett test conducted to determine the
suitability of the data collected in the attitude of towards science scale for factor



Hasan OZCAN - Esra KOCA 117
Eurasian Journal of Educational Research 85 (2020) 109-134

analysis. The KMO coefficient of .876 of the scale items and Barlett test result showed
significance at the level of .000 (x2 = 2248.748, sd = 630, p<. 001). A KMO coefficient
larger than 0.60 and a Barlett test result of smaller than 0.05 are the indicators showing
that the scale is suitable for factor analysis. The collected results revealed that the scale
items are suitable for factor analysis.

Principal component analysis and Varimax rotation technique, a vertical rotation
technique, were used to identify the factor structure and factor loads. As a result of the
Varimax rotation technique, attention was paid so that the relationlevel of each item
with a factor was 0.30 and higher (Ozcan, 2019; Secer, 2015; Tabachnick & Fidell, 2001).
Attention was paid so that there was a difference at the level of 0.10 between the levels
of the relation of the items gathered under multiple factors with the factors. An item,
which showed arelation with different factors and had a relation level of less than 0.10
(cyclic), was removed from the scale (Secer, 2015). Factor analysis was repeated after
the item was removed. As shownin Table 3 that the scale items are distributed in four
factors with the repeated factor analysis. Naming these four factors, the common
characteristics of the items, which comprise the factors, were considered, along with
the contents of the factors used in similar studies within the literature. The enjoyment
factor has 13 items (1, 2, 5, 8, 15, 17, 20, 24, 27, 29, 30, 33, 34), the confidence factor has
12 items (4, 9, 10, 12, 14,16, 21, 23, 26, 32, 35, 37), the usefulness factor has seven items
(3,6,7,11, 13, 18, 25) and the interest factor has four items (22, 28, 36).

Table 3.
EFA Results about the ATSS

Factors Item 1 2 3 4 r

15 776 .624
27 776 420
20 .726 471
29 .715 568
5 .685 .704
24 .678 .612

Factor 1
1 .676 493

Enjoyment
8 611 493
17 .609 474
30 594 434
34 .590 .590
33 528 .598

2 .502 .658
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Table 3 Continue

Factors Item 1 2 3 4 r
32 .686 .658
21 .686 766
26 .681 .647
16 .660 .528
4 .656 .750
Factor 2 35 .642 762
Confidence 37 .622 .663
10 .577 356
14 .561 475
12 .552 .698
23 .549 427
9 527 .646
18 .760 .728
13 714 411
11 .651 726
Factor 3
Usefulness » 76 048
7 .546 .675
6 .543 .652
3 .532 .634
36 .582 576
Factor 4 28 .559 .641
Interest 31 541 .666
22 .534 .568
Eigenvalue 15.719 2.210 1.987 1.525
Variance % 21.555 16.795 12.817 8.391
%‘;ﬁ‘;ﬁ::‘;e 21555 38351 51168  59.559
Cro“ba(ccg Alpha 0.91 0.74 0.76 0.72
Total a= .93

The eigenvalue of each factor must be minimum 1 for each factor to be acceptable
(Buyukozturk, 2013). The eigenvalue of the four factors obtained as a result of EFA
were 15.719, 2.210, 1.987, 1.525 and 1.388, a, respectively. The variance values
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explained by each factor were 21.555%, 16.795%, 12.817% and 8.391%. The cumulative
variance value explained by the entirety of the factors was estimated at 59.559%.
Considering the item-total test correlations, it was seen that these values were at the
range of 411 and .766 (p<.01). These values to be higher than .30 indicated that the
scale items provided an adequate level of distinguishing (Field, 2009).

Considering the descriptive statistics included, it can be seen that the kurtosis and
skewness values of the scores of the scale’s sub-dimensions ranged between -1 and +1.
This indicates that the total scores received in the entire scale were in conformity with
the kurtosis and skewness values and that these scores had a normal distribution
(Tabachnick & Fidell, 2001).

The correlation values were estimated to establish the relations of the factors
included in the scale with each other and it was found out that the correlation values
between the factors ranged between .511 and .753 (Table 4). Considering the
correlation values, it can be indicated that the sub-dimensions making up the scale had
a positive and strong relationship with each other (Buyukozturk, 2013; Ozcan, 2019).
At the same time, multicollinearity among factors was tested by conducting multiple
regression correlation. The results showed that, as shown in Table 5, tolerance values
were found to be between.077 and .749 and inflation values were found to be between
-0.03 and 1.476. The tolerance values below 1 and and the inflation values below 10
shows that there is not multicollinearity among factors (Field, 2009).

Table 4.

Correlation Values between Sub-Dimensions of the Scale

Enjoyment Confidence Usefulness Interest
Enjoyment 1
Confidence 642" 1
Usefulness .753" .568" 1
Interest .632" S117 569" 1

p<.01
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Table 5.
Multiple Regression Analysis Results of the Sub-Dimensions
Sub-Dimensions B B ¢ P Collinearity Statistics
Tolerance VIF
(Constant) 1,476 ,141 10,49 ,000 1,476
Enjoyment -,006 ,003 -,147 -1,612 ,108 -,006
Confidence ,007 ,004 ,125 1,776 ,077 ,007
Usefulness ,006 ,006 ,076 ,928 ,354 ,006
Interest -,003 ,009 -,022 -,320 ,749 -,003

Confirmatory Factor Analysis

CFA ensures the assessment of the conformity of the factor structure formed as a
result of EFA with the data (Floyd & Widaman, 1995; Tabachnick & Fidell, 2001). CFA
was performed using LISREL 8.80 package program to verify and validate the four-
factor structure obtained as a result of EFA. Considering the CFA results that are
shownin Table 6, when the chi-square accommodation conformity was divided to the
degree of freedom, the value of 2 was found out and this indicated that the scale was
in perfect conformity (Kline, 2005). Similarly, agree with an RMSEA value of 0.051, an
NFI value of 0.93, and the NNFI, CFI, and IFI values of 0.98 showed that the scale was
in perfect conformity (Byrne, 1998; Hu & Bentler, 1999). SRMR value of 0.05 expressed
that the scale had perfect conformity (Brown, 2006). Considering all the fittingindexes
together with AGFI (0.87) and GFI (0.85) values, there is evidence for the construct
validity of the scale (Joreskog & Sorbom, 1993).

Table 6.
CFA Goodness of Fit Values for ATSS

Index Obtained Values Accepted Values
X2/ sd 2 < 3 =perfect fit (Kline, 2005)
RMSEA 0.055 <0.06 = perfect fit (Hu & Bentler,1999)
SRMR 0.05 <0.05 = perfect fit (Hu & Bentler,1999)
NNFI 0.97 20.95 = perfect fit (Hu & Bentler,1999)
NFI 0.93 20.90 = good fit (Hu & Bentler,1999)
CFI 0.97 20.95 = perfect fit (Hu & Bentler,1999)
IFI 0.97 20.95 = perfect fit (Byrne,1998)
GFI 0.85 >(.85 = (Joreskog & Sorbom, 1993)
AGFI 0.87 2(.85 = (Joreskog & Sorbom, 1993)

As can be seen in Figure 1, error variances of the variables are between .42 - .88
following CFA, which means that the error variances are not on a high level
Additionally, the standardized path coefficients (Figure 1) of the factors are as follows:
For enjoyment factor: .45 and .73; for confidence factor: .39 and .65; for usefulness state
factor: .54 and .71; for the factor for interest: .45 and .76.
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Figure 1. Path Diagram for ATSS
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Reliability Analysis

Cronbach Alpha coefficient was estimated to provide evidence about the reliability
of the 36 itemsincluded in ATSS. Table 7 shows that the Cronbach Alpha coefficients
of .70 and higher that were found for all factors established evidence for the reliability

of the scale (Buyukozturk, 2013).
Table 7.

Reliability Coefficient for ATSS and its Factors

Factors Number of items a
Enjoyment 13 91
Confidence 12 74
Usefulness 7 .76
Interest 4 .72
Total 36 93

Data on the Difference between the Scores of Attitudes towards Science based on

Grade Levels

Table 8 shows that the 5th graders had the highest science attitude score average
(¥ = 154.4074), and the 7th graders had the lowest science attitude score average (x =

142.9610).
Table 8.

Descriptive Statistics on Students' Attitude Scores toward Science by Grade Level

Grade level n
5 54
6 87
Attitude
scores for 7 77
Science g 145
Total 363

Table 9 shows that there was no significant difference between the score averages
of the attitudes of the students at different grades towards science a result of the
performed variance analysis (F= 2,380; p> .001).

X

154,4074
152,0805
142,9610
145,4384

147,8324

SS
29,45128

30,84101
29,00519
31,01634

30,50407
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Table 9.

One-way ANOVA Test Results about the Difference between Students’ Attitude Scores
towards Science based on their Grade Levels

Source of Sienificant
the KT GL KO F p Oighhcan
. Difference
Variance
5th grade>
6,7, 8th
grade
Attitude Between 6th grade>
the 6568.475 3 2189,492 2,380 .069 5,7, 8th
towards
Science Groups grade
7th grade>
5, 6, 8th
grade
Inner 53100030 360 920,006
Grou

Total 337770,77 363

Discussion, Conclusion, and Recommendations

In the current study, a scale for determining students’ attitudes towards science,
(science is a broader area than science lessons) was developed. The attitude towards
the science scale developed as a result of this study consisted of 36 items (excluding
the check item) and was organized as a five-point Likert scale (see Appendix). To
establish construct validity of the scale, factor analysis was conducted. EFA showed
that scale was constructed of four factors, the relevance values between items and
factors were between .502 and .776, item-test correlation values were between .411 and
766, and the factors explained 59.559% of the total variance. To provide evidence to
four-factor construct that was obtained from EFA, CFA was carried out on a different
sample. CFA also confirmed that four-factor construct (enjoyment, confidence,
usefulness, interest). It was seen that Cronbach Alpha coefficients found from each
factor making up the scale and from the entire scale were higher than 0.70. This
provided evidence for the reliability of the scale. This scale development study, with
established validity and reliability, consists of attitude components completely
reflecting the science field.

Studies conducted on attitude towards science have received great attention from
the past to the present. Attitude studies have been conducted at various gradelevels,
on various main themes and in various cultures in the national and international
literature (Fraser, 1982; Schreiner & Sjoberg, 2004). The number of studies conducted
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on science education has increased in Turkey in recent years because of the failures of
students seen in the science field in various tests, including OSYM (Student Selection
and Placement Centre), PISA (Programme for International Student Assessment),
TIMSS (Trends in International Mathematics and Science Study), and the regression in
the levels of interest on this field (Aydeniz, 2017). Establishing students’ attitudes
towards science and identifying the source of their negative attitudes before the

educational process is a crucial issue for providing quality science education
(Gomleksiz & Yuksel, 2003).

When relevant research studies were reviewed, it was found that there were both
similarities and differences between the findings of the current study and that of prior
research studies. Investigating students’ attitudes towards the science field, Kenndy,
Quinn, and Taylor (2016) purported that the attitudes towards science had six sub-
dimensions, enjoyableness, self-efficacy, difficulty, usefulness for career, relevance for
everyday life, and intention to enroll. Yasar and Anagun (2009) established that
attitudes had three sub-dimensions, dependent on proofs, curiosity and persistence,
and Wang and Berlin (2010) identified that attitudes towards science class had a single
dimension. Sener and Tas (2016) found out that attitude towards sciences had five sub-
dimensions as daily life and learning new knowledge, difficulty in application,
problem-solving, motivation, and anxiety. As a result of this study, on the other hand,
it was deduced that attitudes towards science had four sub-dimensions, namely
enjoyment, confidence usefulness and interest. The enjoyableness and usefulness for
the career sub-dimension of Kenndy, Quinn, and Taylor (2016) are similar to the
enjoyment and usefulness sub-dimension of the current study and both sub-
dimensions point to students” perceived competence in the areas of science. There are
some studies that found different sub-dimensions when compared to the current study
(Yasar and Anagun, 2009; Kenndy, Quinn, and Taylor, 2016; Sener and Tas, 2016). It is
thought that these factors making up the basis students’ attitudes towards science are
the students’ belief in the facilitation of their daily life using their science knowledge,
their levels of self-confidence to succeed in the science field, and the levels of their
knowledge in these fields.

Considering the mean total scores received from the attitude towards science scale,
it was seen that the 5th, 6th and 7th graders received higher scores in comparison to
the 8th graders. However, it was seen that the difference between the mean scores was
notsignificant. The findings showed that positive attitudes developed towards science
diminished in time in contrast to what was anticipated with the improvement of
cognitive development depending on the rise of grade level.

Pell and Jarvis (2010) ascertained that students’ scientific attitudes regressed
during the process from the age of five years till the age of 11 years as their age
increased and this regression was more conspicuous in female students in comparison
to the male students. In a similar study, they saw that the attitudes of the students at
the range of 11 years old and 14 years old towards science showed regression as
students” education levelsincreased. It was also put forward that thisregression was
more distinct in female students (Kind, Jones, & Barmby, 2007). The regression
occurred in students’ attitudes depending on the increase of their grade levels as a
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result of these studies was in conformity with the data collected as a result of the
research. In a study investigating attitudes towards science class in Taiwan, it was
concluded that there was no significant difference in science attitude based on grade
level and gender in similar to the result of this study (Wang & Berlin, 2010).

Ina cross-sectional study conducted on the change of attitudes of students enrolled
inthe 3rd grade up to the 12th grade towards science, results were similar. In contrast
to this study, former study showed a regression in the levels of student attitudes as
their grade level increased (Said, Summers, Abd-El-Khalick & Wang, 2016). It was
determined that the regression in these attitude changes occurred because the students
thought that their skills in science education fields worsened and due to the loss of
their faith in the benefits and necessity of science education.

The efficiency in teaching and learning science can be improved using an attitude
towards the science scale. Thus, teachers may use the attitude scale developed in this
study to establish students’ attitudes towards science both before and after education.
Moreover, this scale may also be used to determine the degree of their attitude gains
in the affective dimension of science curriculum the following education. Thus,
organization and development of activities included in the curriculum concerned with
attitude gain may be managed. Cross-sectional studies with various scales may be
conducted for different grade levels with different disciplines in future studies.
Moreover, various scale studies may be carried out to find out the relationships
between different age groups and attitude scores towards science.
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Fene Yonelik Tutum Olceginin Gelistirilmesi: Gegerlik ve Giivenirlik
Calismasi

Atf:

Ozcan, H., & Koca , E. (2020). Development of the attitude towards science scale: A
validity and reliability study. Eurasian Journal of Educational Research, 85, 109-

134, DOI: 10.14689/ ejer.2020.85.6

Ozet

Problem Durumu: Tutumlar, bir kisiye, bir nesneye, bir olaya karsi olumlu veya
olumsuz tepkide bulunma egilimi olarak tanimlanabilir. Tutum konusunda 20 yy.
ortalarmdan giintimtize kadar farkli tanmmlamalar yapilmistir. Tutumlarmn
tanimlanmas1 kadar olciilmesi konusunda da ¢ok sayida bilimsel calismalar
yurttilmistiir. Tutumlarm Olgtilmesi konusunda davranislardan c¢ikarmmda
bulunma, fizyolojik tepkilerden ¢ikarimda bulunma veya o6lcek kullanma gibi
yontemler kullanilmistir. Bu yontemler igerisinde tutum 6lgekleri, kullanim kolayhg,
zaman tasarrufu ve soyut kavramlari 6l¢gmedeki basarisi ile tutumlarmn 6lctilmesinde
en ¢ok tercih edilen yontemler olmustur. Tutum o6lgekleri hazirlanis ve kullanis
sekillerine gore Likert, Thurstone, Guttman, Duygusal anlam 6lcegi gibi farkli tiirlere
ayrimaktadir.

Fen alanma yonelik tutumlar 20. yiizyildan itibaren cogu bilimsel calismanm
konusu olmustur. Ingiltere ve ABD gibi gelismis tilkelerde fen derslerine yonelik
ilginin azaldigmnin tespit edilmesinin tizerine fen alanina yénelik tutumlarmn 6l¢tilmesi
konusunda 6nemli adimlarm atilmaya baslamistir. Fene yonelik tutumlarm 6l¢tilmesi
calismalar1 bir¢ok {iilkede ulusal ve uluslararasi boyutlarda strdirilmustiir.
Giintimiizde de fen okuryazaribireyler yetistiriimehedefi, MEB Fen Bilimleri Ogretim
Programi duyus boyutunda tutumlara yer verilmesi, STEM yaklagimmin
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benimsenmeye baslamasi nedeniyle fene yonelik ilginin arttirilmasmm amaglanmast
ve gelecekte tilkelerin ihtiya¢ duyacagi mesleklerin fen ile iliskili olmas1 gibi pek ¢ok
fakor fene yonelik tutumlarm ol¢iilmesini gerekli kilmaktadur.

Aragtirmanin Amaci: Bu calismada fene yonelik tutum slgegi (FYTO) gelistirilmesi, 5,
6, 7 ve 8. smif diizeyinde 6grenim goérmekte olan 6grencilerin fene yoénelik
tutumlarmmn 6lgtilmesi amaglanmistir. Ayrica calisma farkli diizeyde yapilarak ise
smuf diizeyi ile fene yonelik tutum arasindaki iliskinin arastirilmasi amaglanmaktadr.
Calismanin sonuglari, fene yonelik tutumlarmn belirlenmesi ve tutumlarin istenilen
diizeylere ulasabilmesi i¢in arastirmacilara, program hazirlayicilara ve 6gretmenlere
yol gosterici olacag: diistiniilmektedir.

Arastirmarmn Yontemi: Bu 6lgek gelistirme calismasinda nicel aragtirma yénteminin
temel alindig1 tarama modeli kullanilmistir. Calismanmn evrenini 2017-2018 egitim-
ogretim yilibahar doneminde bir il merkezinde bulunan ii¢ farkli ortaokulda 6 grenim
goren dgrenciler olusturmaktadir. Bu calismanin 6rneklemi 316's1 kiz 375’1 erkek
olmak tizere toplam n= 691 6grenciden olusmaktadr.

Olgek gelistirme siirecinin ilk asamasmda ilgili ulusal ve uluslararasi alan yazin
incelenerek fene yonelik tutumlarn teorik altyapisi olusturulmustur. Ayni zamanda
fen alaninda daha once yapilmis 6lcek gelistirme calismalar1 ile MEB tarafindan
Ogretim Programinda tutumla iliskili olarak yer verilen kazanmmlar gozden
gecirilmistir. Uygulanma ve hazirlanma kolaylig1 nedeniyle bu o6lcek gelistirme
calismasinda Likert tipi 6lgek kullanilmasma karar verilmistir. Likert 6lcegi, 6lgegin
uygulanacagi grubun algilama ve aywrt edebilme diizeyine en uygun olacag:
diistiniilen bes puanli likert biciminde diizenlenmistir. Olgekte yer alan maddeler, Fen
Bilgisi Egitimi alaninda uzman ki kisi, Ttirk Dili ve Edebiyatialaninda uzman bir kisi
ve iki Fen Bilimleri 6gretmeni tarafindan incelerek goriisleri alinmistir. Uzmanlardan
alman doniitler dogrultusunda, dogrudan tutumlari ifade etmedigi belirtilen 8 madde
Olgekten cikaridmis ve diger maddeler tizerinde 6nerilen diizenlemeler yapilmistir.
Revize edilen tutum maddeleri, 6l¢cegin uygulanacagievreni temsil eden 60 kisilik bir
ogrenci grubu tarafindan olumlu-olumsuz-nétr seklinde degerlendirilmistir. Ogrend
grubu ile yapilan 6n deneme sonucu maddelerde herhangi bir anlasilmayan ifade
olmadig1 gorulmdiistiir. Bu ¢alisma sonucu 6lgekte 20'si olumlu, 20’si olumsuz toplam
40 maddenin kullanilmasina karar verilmistir.

Olgekte yer alan 40 maddeye bir adet kontrol maddesi ilave edilerek pilot 6lgekte
toplamda 41 madde olmasi saglanmistir. Kontrol maddesi kullanilarak 6lgekte yer
alan maddelere rastgele cevap verenlerin aywrrt edilmesi amaglanmistir. Kontrol
maddesi “Bu madde 6l¢egi okuyarak cevaplayip cevaplamadigmizi kontrol etmek icin
yazilmustir. Eger bu maddeyi okuyorsaniz “4 no.lu kutucugu isaretleyiniz.” seklinde
6lgegin 20. madde olarak yer almustir. Olcek maddeleri iizerinde gerekli olan yazm,
imla ve bicimsel diizenlemeler yapilarak 6l¢ek pilot uygulama asamasma hazir hale
getirilmistir.

Olgegin pilot uygulamast 20'u 5. smif, 20'u 6. smif, 30'u 7. smif ve 20’si 8. smuf
olmak tizere toplam 95 kisilik bir 6rneklem ile gergeklestirilmistir. Pilot uygulama
neticesinde kontrol maddesine beklenen secenegin isaretlenmedigi olcekler



Hasan OZCAN - Esra KOCA 131
Eurasian Journal of Educational Research 85 (2020) 109-134

degerlendirmeye almmamuistir. Pilot uygulama sonucunda elde edilen veriler SPSS
22.0 paket programina aktarilarak analiz edilmistir. On deneme ve pilot uygulama
asamalarmdan elde edilen veriler sonucu nihai 6l¢ekte 36 maddeye yer verilmistir.
Olgege 20. madde olarak olgegin rastgele cevaplandirilip cevaplandirilmadigm
belirlemek adina kontrol maddesi ilave edilmistir. Gerekli yazim, imla ve bigimsel
diizenlemeler yapilarak 6lgegin nihai formu olusturulmustur. Olusturulan nihai
formun uygulanmasineticesinde elde edilen veri setinde 6ncelikle kontrol maddesine
“katiltyorum” cevabinin verilmedigi 50 6lcek 6rneklemden c¢ikardmistir. Elde edilen
691 6lgegin verileri (363"t AFA ve 328’1 DFA calismalarinda kullanilmak tizere ayr1
ayr1 aktarilmistir) SPSS 22.0 ve LISREL 8.80 paket programlarina aktarimaistir.

Veriler, oncelikle faktér yapismin saptanmast amaciyla Agimlayict Faktor
Analizi'ne (AFA) tabi tutulmustur. Ardindan elde edilen yapmin kabul edilebilir olup
olmadigmna iliskin kanit olusturmak icin Dogrulayic1 Faktor Analizi'ne (DFA) tabi
tutulmustur. Fene yonelik tutum 6lgeginden elde edilen puanlarm smif diizyine gore
farklilasip farklilasmadigni tespit etmek amaciyla ise veriler tek yonlii varyans
analizine (Anova) tabi tutulmustur.

Arastirmamn Bulgulari: Aamlayia Faktdr Analizi sonucunda bir maddenin 6l¢ekten
¢ikarilmasma karar verilmistir. Temel bilesenler analizive Varimax dondiirme teknigi
sonucunda Fene yonelik tutum 6lgeginin dort faktorlii bir yapiya sahip oldugu
goriilmiistiir. AFA sonucu elde edilen dort faktorlii yapmmn degerlendirilip
dogrulanmasi amactyla LISREL 8.80 paket programi kullamilarak DFA yapilmuistir.
DFA sonucu ki-kare iyilik uyumunun serbestlik derecesine boliimii 2, RMSEA degeri
0.051, SRMR degeri 0.05, NFI degeri 0.93 ve NNFI, CFI ve IFI degerleri 0.97 olarak
bulunmus olup 6lgegin mitkemmel uyuma sahip oldugunu gostermektedir. DFA
sonucunda maddelerin sahip olduklar: faktér agirliklarmin 42 ile .88 arasinda
degismekte olup anlamli bulunmustur.

FYTO' de yer alan 36 maddenin giivenirligineiliskin kanit olusturabilmek amaciyla
Cronbach Alpaha katsayisthesaplanmistir. Olgegin tamamindan elde edilen Cronbach
Alpha katsayis1 .93 olarak bulunmustur. Hoslanma faktérii i¢in hesaplanan i¢ tutarlik
katsayist .91, Giiven faktériiicin hesaplanan i¢ tutarlik katsayisi .74, Fayda faktoriiigin
hesaplanan i¢ tutarlik katsayisi .76 ve Ilgi faktoriiicin hesaplanan ic tutarlik katsayisi
.72 olarak bulunmustur.

Sonug ve Oneriler: Bu calisma sonucunda gelistirilen Fene Yonelik Tutum Olgegi, 36
maddeye (kontrol maddesi haric) sahip ve 51i likert bigiminde diizenlenmistir.
Orneklemden elde edilen veriler dlgegin dort faktorlii bir yapiya sahip oldugunu
gostermistir. Olcegi olusturan faktorlerin her birinin ve 6lcegin tamamimnm
guvenilirligi ytiksektir. Veriler {izerinde sirasiyla gerceklestirilen AFA ve DFA
sonuglar1 olusturulan yapmimn kabul edilebilir oldugu kanitlamaktadir. Gegerligi ve
glivenirligi kanitlanmis olan bu 6lgek gelistirme calismasi fen alanini kapsayan tutum
ogelerinin tamamin kapsamaktadir. Fene yonelik tutum 6lceginden alman toplam
puanlarm tek yonlii varyans analizi sonucu 5, 6, 7 ve 8. smif 6grencilerinin puanlar
arasmda anlamli bir farkliligm bulunmadig1 goriilmiistiir.

Anahtar Kelimeler: Fen egitimi, 6grenci tutumu, 6lgek gelistirme



Appendix: Attitudes Towards Science Scale

Sevgili 6grenciler,

Bu dlgek fene yonelik tutumlarimizi belirlemek amaciyla hazirlanmistir. Her bir maddeyi dikkatle okuduktan sonra, buna ne derece katildigmiz
veya katilmadiginiz ilgili kutucuga (X) isareti koyarak belirtiniz.

Vereceginiz cevaplarda samimi olmaniz ve bos madde birakmamaniz oldukca 6nemlidir.

Tesekkiirler.

Fene Yonelik Tutum Maddeleri Kﬂtl]ll‘;llii’orlu‘l‘l — K:::E;:;Z;
1. Fen dersini diger derslerden zevkli bulurum. 1 > 3 4 5
2. Fen dersinde kendimi kotii hissederim. 1 2 3 4 5
3. Fen 6grenmeyi gerekli bulurum. 1 2 3 4 5
4. Fen sorularn beni korkutmaz. 1 2 3 4 5
5. Fen calismaktan keyif alirim. 1 2 3 4 5
6. Fen calisirken kendimi rahat hissederim. 1 2 3 4 5
7. Fenile ilgili arastirmalar 6nemsizdir. 1 2 3 4 5
8. Fen dersisevmedigim dersler arasmdadir. 1 2 3 4 5
9. Fen konularim 6grenmekte giicliik cekerim. 1 2 3 4 5
10. Fen dersiile ilgili projeler hazirlama konusunda endise duymam. 1 o 3 4 5
11. Fen ile ilgili bir meslek tercih edecegim. 1 2 3 4 5
12. Fen calisirken gergin olmam. 1 2 3 4 5
13. Fen giinliik yasamimu kolaylastirir. 1 2 3 4 5
14. Fen dersiile diger dersler arasinda iliski kurmakta sorun yasarim. 1 2 3 4 5
15. Fen dersini sabirsizlikla beklerim. 1 2 3 4 5
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16.

Fen 6devlerini yaparken kendime giivenmem.

17.

Fen dersini dinlerken sikilirim.

18.

Fen dersi gtinliik hayatta karsilastigim problemleri cozmek icin katki saglar.

19.

Fen dersinde eglendigimi hissederim.

20.

Fen ile ilgili sorulari cevaplarken zorlamrim.

21.

Fen derslerinde yaptigimiz deneyler dikkatimi cekmez.

a1

22

Fen projeleri hazirlama konusunda kendime gtivenirim.

23.

Fen ¢alismak beni mutsuz eder.

24.

Fen, diinyamizdaki sorunlari cozmede faydasizdir.

25.

Fen dersinde stresli olurum.

26.

Fen dersinde kendimi iyi hissederim.

27.

Fen dersi kapsaminda diizenlenen gezilere ilgi duymam.

28.

Fen dersinin oldugu giinlerde okul ¢ekilmez hale gelir.

29.

Fen ile ilgili arastirma yapmak tam bana goredir.

30.

Fen 8grenmek zamankaybidir.

31

Fen dersinde kendimi tedirgin hissederim.

32,

Fen ile ilgili yeni bilgiler 6grenmek hosuma gider.

33.

Fen dersinin oldugu giin okula gelmek istemem.

34.

Fen problemlerini ¢cozmekte iyiyimdir.

35.

Fen konulari ilgimi ¢cekmez.

36.

Arkadaslarimla fen konular ile ilgili sohbet etmekten cekinmem.

== R Rl | == =] =] =] =] =]

LS BEST IS H BT ISR B SH IS B SR BN ST IS H SR B ST B S

W W Q| O Q| W] P Q| W W R W WV W[ W

NI IFSY (NS BN (NS S IS NS IS I IS IS S

G| gl Gl alaf ol al ol al al |l al g a| G







	Development of the Attitude towards Science Scale: A Validity and Reliability Study
	A B S T R A C T
	Keywords
	Introduction
	Method
	Results
	Discussion, Conclusion, and Recommendations
	References
	Özet

