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Introduction

One of the main aims of science education today is to enable students to acquire scientific thinking
skills that are to teach how to use scientific process (Erdogan, 2007; Tan & Temiz, 2003). The core
elements of science such as investigating, questioning and experimenting are the fundamentals of
scientific process. While the concepts of scientific thinking or critical thinking concepts have been
viewed as methods of science previously, today scientific method is defined with some distinct skills. In
general, this method is considered under the title of scientific process skills (Ozgelen, 2012).

Enabling students gain scientific process skills is one of the main aims of current science education
programs (MEB, 2013). Raising individuals who investigate, question, can link the science subjects to
daily life, use scientific method to solve problems, approach the phenomena with a scientist’s point of
view, constitutes the fundamentals of science teaching (Kaptan, 1999). To possess these characteristics
mentioned, it is essential for the individuals to learn research methods and practices.

Scientific process skills are thinking skills that are utilised to structure information determine the
problem and reach to conclusion (Bybee & DeBoer, 1993). Scientific process has been defined by various
experts dividing it into different steps. In general, the process is divided into two parts as basic and
combined skills (Padilla, Okey & Garrard, 1984). Basic skills are defined as observing, measuring,
classifying, predicting, projecting and scientific communication (Duran, 2008; Karar, 2011; Kilig, 2003;
Rezba, Sprague, McDonnough & Matkins, 2007; Serin, 2009). Combined scientific process skills are, in
general, considered under the titles of determining the variables and verification, constructing
hypothesis, interpreting the data, experimenting and modelling (Duran, 2008; Kaptan, 1999; Rezba et.
al., 2007).

Science education, which aims to enable students gain an understanding of the nature of science and
ability to approach the problems scientifically, tries to make students develop positive attitudes towards
science as well (MEB, 2013). Developing scientific process skills of the students, who are going to use the
steps of the process, is going to be affected by the students’ attitudes towards the process. Scientific
skills can be effective when students develop positive attitudes to the process.

Allport (1935, p.810) defines attitude as "a mental and neural state of readiness, organised through
experience, exerting a directive or dynamic influence upon an individual’s response to all objects and
situations with which it is related”. Eagly and Chaiken (1993, p.1) presents another more recent
definition as “A psychological tendency that is expressed by evaluating a particular entity with some
degree of favor or disfavor”. Beliefs are the building stones of the attitudes (Ozgiiven, 1994). Whereas
an individual saying “Mathematics is a matter of talent, | am not talented” expresses his/her belief
regarding mathematics, not liking mathematics lesson is an indicator of attitude. Attitude has three
dimensions which involve direction, degree and intensity (Allport, 1935; Ozgiiven, 1994). The dimension
of ‘Direction’ regards attitude attribution as liking or disliking whereas ‘Degree’ refers to the emotional
tone of this aspect. On the other hand, ‘Intensity’ is related to how the attitude is felt by the individual
and to what extent it is reflected to (Eagly & Chaiken, 1993).

Measurement of attitudes during learning and teaching process is beneficial in terms of several
issues such as predicting individuals’ future behaviors by determining their attitudes to specific
situations, changing their attitudes or revealing their actual emotions to develop new attitudes (Anastasi
& Urbina, 1997; Demirbas & Yagbasan, 2006; Hancger, Uludag & Yilmaz, 2007). By this means, causes of
individuals’ behaviours can be determined and education environments can be reorganized according to
the needs. This would enable an opportunity to provide higher quality education offered to all
individuals.

Many studies in the literature conclude that there is a relationship between learning and attitudes
towards lessons, that is to say students’ attitudes towards lessons affect their learning (Akpinar, Yildiz,
Tatar & Ergin, 2009; Meyveci, 1997; Osborne, Simon & Collins, 2003; Peker & Mirasyedioglu, 2003).
Among these studies, the ones conducted in the field of science teaching have investigated the effects
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of the learning approach based on scientific process skills on students’ attitudes towards science and
science lesson or vice versa (Aydogdu, 2006; Bahadir, 2007; Duran, 2008; Karar, 2011; Ozdemir, 2004;
Walters & Sayibo, 2001). In these researches, various scales were used to measure students’ attitudes.
While Selvi (1996), Pell and Jarvis (2001), Kind, Jones and Barmby (2007), and Nuhoglu (2008) developed
attitude scales for science or laboratory lessons; Francis and Greer (2006), Duran (2008), Moore and Foy
(1997) developed scales for attitudes towards science.

Previous studies have shown that individuals’ attitudes have an effect on their acquisition of learning
and skills. For instance, students with positive attitudes exhibit more positive behaviours towards the
course which leads them to be more motivated to complete the given tasks and to put more effort to
learn (Braten & Stromso, 2006; Duarte, 2007; Ozden, 2009).

In this regard, this study aims to develop a scale which reveals students’ attitudes towards using
scientific process steps. The study differs from the previous studies in that it focuses on developing a
scale for students’ attitudes towards using scientific process steps, rather than towards science or
science lesson. Thus, the possible relationship between students’ attitudes towards using scientific
process steps and their level of gaining scientific process skills can be identified.

Method
Participants

Universe of the study involves grades 6, 7 and 8 lower secondary school students in Turkey during
2013-2014 terms. 321 students studying at three different schools in the North-West region town of
Turkey, constituted the sample group. The distribution of the participant students according to the
grades is as follows: At the first school 34, 30 and 36 students from 6th, 7th and 8th grades involved
whereas at the second school 55, 59 and 61 students from 6th, 7th and 8th grades took part and 15, 18
and 13 students from 6th, 7th and 8th grades participated from the third school in the study. The
distribution of the participants regarding gender is presented in Table 1 below.

Table 1.
Gender Distribution of the Sample Group.

Female Male Total
School 1 50 50 100
School 2 81 94 175
School 3 26 20 46
Total 157 164 321

Process of Developing the Attitude Scale for Using Scientific Process Steps

The planned scale had 33 Likert type items and the answers were given in five degrees as: “I
definitely do not agree: 1”7, | do not agree: 2”, “I'm not sure: 3”, “l agree: 4” and “I definitely agree: 5”.
All items were prepared as positive statements. In the process of item formation, basic scientific process
skills have been taken into account. Integrated scientific process skills, which require high cognitive
level, have not been considered since the participant students’ levels have already been taken into

consideration.
The stages of developing the scale have been planned as follows:

e Composing the attitude items,
e Enquiring expert opinions,

e Conducting a Pilot study,
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e Factor analysis of items,

e Calculation of reliability.

Composing the Attitude Items

Prior to composing the attitude items, a comprehensive literature review was done covering
scientific process and application steps of this process. Then, previous scales measuring students’
attitudes towards the process were investigated. In addition to these, science education programme of
secondary school students, whom the scale is going to address, was taken into consideration. By
examining these and documents of psychological tests regarding developing attitude tests, a 35 —
question- item pool was composed.

Enquiring Expert Opinions

Following completion of the items pool, the items were presented to some professionals for
corrections and some corrections were done. These professionals were two science teaching experts,
three science teachers, three educational sciences experts, two psychologists and two Turkish language
teachers. Besides these, three students’ opinions (one student from each grade 6th, 7th and 8th) were
asked about the clarity of the items. After the experts’ evaluation, 2 items out of the original 35 were
excluded from the scale and 12 statements in the scale were revised. Consequently, a 33- item 5 degree
likert type scale was developed.

Pilot Study

The attitude scale for scientific process was applied to 321 students (157 girls, 164 boys) from 6th,
7th and 8th grades at three different schools. Equality in number of the participants involved has been
taken into consideration for each school and grade. According to the literature in scale development,
the number of participants is required to be at least five times bigger than the number of items for high
validity (Bryman & Cramer, 2005). This notion was taken into account and sufficient number of
participants were provided. The scale was administered to the students during psychology and
rehabilitation lecture and students were asked to complete the scale in 30 minutes. The aim of the study
was explained to the students and they were confirmed not to write their names whether they did not
want their names known.

Factor Analysis of the Items

Following the expert opinions, content validity of the scale was provided and application was done.
Scores from the application of the scale were put through factor analysis to reveal the construct validity.
Construct validity is important for determining to what extent of accuracy a measurement tool
measures the target values (Klinie, 2005; Tavsancil, 2002).Through factor analysis, whether numerous
variables can be expressed with a few variables, is revealed and if so, it is revealed what these factors
are. There are two kinds of factor analysis methods, explanatory and confirmatory (Brayman & Cramer,
2005). While explanatory factor analysis is used to develop a new test, confirmatory is used to examine
reliability and validity of a pre-existing test (Erkus, 2012).

Since our aim is to develop a new scale, explanatory factor analysis has been chosen in this study.
Each items’ factor weighing, possible factor number in the scale, and variance percentage of factors
were discovered through using principal component analysis in SPSS programme. Besides these, Kaiser-
Meyer-Olkin (KMO) test and Barlett test results which are useful to check conformity of the scale were
calculated. Kaiser-Meyer-Olkin (KMO) test shows the sufficiency of the data, the factor analysis is
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performed on, to measure the structure whereas Barlett test gives information on whether the items
can compose a texture. Once these values are adequate, factor analysis can proceed.

Kaiser (1974) says that if value of KMO is higher than .60, a scale is suitable to subject to factor
analysis. Also Barlett test result must be significant with a p<.00 degree. KMO and Barlet test values in
this study are presented in Table 2.

Table 2.

Kaiser-Mayer-Olkin (KMO) and Barlett’s Test Results.

KMO Test .94

Barlett Test x2 4386.47
df 528
p .00

Table 2 shows that KMO value is higher than .60 (.94) thus internal consistency between items is
high. Barlett test value is significant with a p=.000 value; distribution of universe is found normal. These
results indicate that the scale is suitable for factor analysis.

Consequently to the analysis, for deciding the item and factor numbers to be included in the scale
matters should be considered as follows. Degree of the relationship of items with factor is determined
by the factor weighing value. For the items to be included in a certain factor, the factor weighing value
should be at least .30. The factors to which the items belong are determined by looking into the
weighing values and an item is included in the factor with higher weighing value with at least .10
difference.

The factor number of the model is as the same number of factors with an eigenvalue higher than
one. Scree plot shows the possible factors of the model more clearly. The second criteria of determining
the factor number is the amount of variance clarified by the factors. Each factor must clarify at least 5%
of the variance and in total, factors must clarify 35% of total variance (Klinie, 2005; Buytukoztiirk, 2002).

14

120

10 9

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33
Component Number

Chart 1. Eigen chart of the factors.
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Table 3.
State of Factors in Clarifying the Total Variance.

Components Initial Eigen Values Total Rotated Squared Weighs
Total Variance %  Cumulative % Total Variance % Cumulative %

1 11.84 35.88 35.88 11.84 35.88 35.88

2 1.52 4.59 40.47 1.52 4.59 40.47

3 1.35 4.10 44.57 1.35 4.10 44.57

4 1.13 3.42 47.99 1.13 3.42 47.99

5 1.05 3.19 51.19 1.05 3.19 51.19

6 .99 3.00 54.18

7 .93 2.83 57.01

8 .90 2.72 59.73

9 .87 2.65 62.38

10 .85 2.57 64.94

11 .78 2.37 67.32

12 .76 2.29 69.60

13 74 2.25 71.85

14 71 2.15 74.00

15 .68 2.05 76.05

16 .64 1.94 77.99

17 .63 1.91 79.89

18 .60 1.82 81.71

19 .57 1.74 83.45

20 .55 1.65 85.10

21 .53 1.61 86.71

22 .49 1.49 88.19

23 47 1.41 89.60

24 43 1.31 90.92

25 42 1.26 92.17

26 .39 1.18 93.35

27 .38 1.14 94.50

28 .36 1.09 95.59

29 34 1.02 96.61

30 31 .95 97.56

31 .29 .88 98.44

32 .26 .79 99.22

33 .26 .78 100.00

Through these analyses, items were accumulated under 5 factors revealing an eigen higher than one
(Chart 1). Variance clarified by 5 factors was 51.19%. For each individual factor the clarified variances
were: 35.88%, 4.59%, 4.10%, 3.42%, 3.19% respectively. As seen from these values, there was a big gap
between the first factor and the others. First factor has a sufficient clarity degree of total variance as
higher than 35.00% (Table 3). Moreover, the other factors could not reach the required variance level of
at least 5.00%. According to these results, it was decided that the scale can be one factor test and there
was no need for rotation.

On the other hand, factor weighing values of the scale items were found to be between .42 and .65
(Table 4). Since the weighing values were higher than .30, all 33 items were evaluated and none were
excluded at this step. Hence, the scale was accepted as one factor and 33 items.
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Table 4.

Factor Weighing Values of The Single Factor Scale.

Attitude Items Initial Extraction (Weighing Values)
Attitudel 1.00 42
Attitude2 1.00 A8
Attitude3 1.00 .52
Attitude4 1.00 .52
Attitude5 1.00 .45
Attitude6 1.00 .50
Attitude?7 1.00 .45
Attitude8 1.00 .56
Attitude9 1.00 .49
Attitude10 1.00 .55
Attitudell 1.00 .57
Attitudel2 1.00 .52
Attitudel3 1.00 .59
Attitudel4 1.00 .61
Attitudel5 1.00 .54
Attitudel6 1.00 .50
Attitudel7 1.00 .46
Attitudel8 1.00 A4
Attitude19 1.00 .53
Attitude20 1.00 .51
Attitude21 1.00 .45
Attitude22 1.00 .48
Attitude23 1.00 A2
Attitude24 1.00 .52
Attitude25 1.00 .54
Attitude26 1.00 .54
Attitude27 1.00 .52
Attitude28 1.00 .65
Attitude29 1.00 .51
Attitude30 1.00 .58
Attitude31 1.00 .51
Attitude32 1.00 .53
Attitude33 1.00 .45

Calculation of Reliability

After the factor analysis, and final revisions, Cronbach Alpha internal consistency score of the scale
was calculated as a=.94. For reliability internal consistency coefficient is required to be at least a=.70
(Bryman & Cramer, 2005). Hence, the scale was shown to have high internal consistency. Furthermore,
reliability of the scale items was calculated through test-retest correlation analysis. For this, the
emerged structure was reapplied to the same group two weeks later and consistencies of the answers
were compared.

However, the second application could cover 225 of the 321 students that had taken the first test.
Pearson product-moment correlation was analysed through SPSS and found as .91 which indicate
sufficient and rather high reliability (Mayer, 2013). The values arising from all these analyses and are
summarized in Table 5, together with the basic information regarding the scale.
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Table 5.
Data regarding the Scale.

Criteria Results

Target Population Secondary school 6™,7", and 8" grades

Number of Participants 321

Likert Type 5 degree (I definitely do not agree, | do not agree, |

am not sure, | agree and | definitely agree)
Item Number 33 (All affirmative)

2 science teaching experts, 3 science teachers, 3
educational sciences experts, 2 psychologists and
2 Turkish language teachers. Three students, one
from 6™, 7" and 8" grades each

Expert Opinion

KMO value .94
Factor number Single factor structure
Factor weighing values range 42 — .65
% of clarified variance 35.88
0=.94

Reliability Val
clablity value Pearson (test-retest)=.91

Discussion & Conclusion

Attitudes of students towards science and towards carrier choices in science have been object of
curiosity since 1960s (Osborne et al., 2003). Among the prominent reasons, the decrease in students’
preference of science fields and deterioration in academic success can be mentioned. Hence,
measurement of student attitudes that can be associated with success in science and comparing those
with the success has become a necessity.

Looking into the relevant literature, several scales measuring the attitudes towards science and
science course are available, which evaluate the attitudes under different factors. For example, Kind et
al. (2007) developed a multi-factor scale measuring in-school and out-school attitudes towards science,
content of science, importance of science, doing practice in science and working in science in future. In
another study, Cheung (2009) developed a scale measuring the attitudes of students towards chemistry
course in four dimensions namely liking theoretical and practical chemistry courses, believes regarding
functionality of the chemistry course and tendency to learning chemistry. In the scale they developed,
Francis and Greer (1999) focused on attitudes towards importance of science, the science course and
science as a carrier choice. Attitude scale of Pell and Jarvis (2001) included subtitles of interest in
science, independent research tendency, liking the school, social content of science and science as a
difficult subject. Finally, Nuhoglu (2008) addressed the attitudes towards the science and technology
course as attitudes towards the course and towards the activities performed.

As it emerges from these examples, the present attitude scales do not measure the attitudes
towards using the scientific process steps, which are inherent to the teaching of science. With the
purpose of filling this gap in the literature, this study aimed to develop a scale which can measure
attitudes of lower-secondary level students towards using scientific process steps. By this means,
investigating the effects of students’ attitudes towards using scientific process steps over their gaining
of scientific process skills is conducted.
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In brief, Attidude Scale for Using Scientific Process Steps is a 5 point Likert type scale measuring the
degree of attitudes as from “I definitely do not agree: 1” to “I definitely agree: 5” points (For the last
version of the scale, see the appendix 1). For each item, the lowest point 1 indicates negative attitude.
As the points increase the attitudes turns to positive and 5 points indicate the highest degree of positive
attitude. As a result of factor analysis, the scale was concluded as a one dimension test covering 33
items. The points that can be scored range from the lowest 33 to the highest 165.

Internal Coherence analysis of the total scores resulted in a Cronbach Alpha coefficient of .94
indicating sufficient reliability. Furthermore, test-retest analysis revealed high correlation (.91) between
the first and second applications of the scale. Consequently, development of the scale was concluded
and a valid and reliable attitude scale was achieved towards using of scientific process steps.
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Tirkge Suiriim

Girig

Glnumuz fen egitiminin baglica amaclarindan birisi 6grencilere bilimsel duslinme becerisi
kazandirmak yani bilimsel stireci kullanmayi 6gretmektir (Erdogan, 2007; Tan & Temiz, 2003). Bilimin
dogasinda olan arastirma, sorgulama ve deneme istegi de bilimsel slirecte yer alan temel unsurlardandir.
Onceleri bilimsel diisiinme ya da elestirel diisiinme kavramlari bilimin birer metodu olarak gériiliirken
glinimuizde bilimsel metot, bazi belirgin becerilerle tanimlanmaya baslanmistir. Genel olarak bu metot
bilimsel siire¢ becerileri bashg altinda ele alinmaktadir (Ozgelen, 2012). Ogrencilere bilimsel siireg
becerisi kazandirmak ise glinimlz fen egitimi programlarinin temel hedeflerinden birisi durumundadir
(MEB, 2013).

Arastiran, sorgulayan, inceleyen, ginlik hayatiyla fen konulari arasinda baglanti kurabilen,
karsilastigi problemleri ¢ozmede bilimsel metodu kullanabilen, olaylara bir bilim adaminin bakis acisiyla
yaklasabilen bireyler yetistirmek, fen 6gretiminin temellerini olusturmaktadir (Kaptan, 1999). Bireylerin
bu 6zelliklere sahip olmalari icin arastirma yol ve yontemlerini 6grenmeleri ve uygulamalari kaginilmaz
hale gelmistir.

Bilimsel slire¢ becerileri, bilgiyi yapilandirmada, problemi belirlemede ve Uizerinde disliinerek sonuca
ulasmada kullandigimiz diisiinme becerileridir (Bybee & DeBoer, 1993). Bilimsel siire¢ farkli uzmanlarca
cesitli basamaklara ayrilarak tanimlanmistir. Genel olarak ikiye ayrilan sirecte, temel beceriler ve
birlestirilmis beceriler seklinde bir siniflama mevcuttur (Padilla, Okey & Garrard, 1984). Temel beceriler;
gozlem yapma, 6lgme, siniflandirma, tahmin etme, cikarim yapma ve bilimsel iletisim seklinde
tanimlanmistir (Duran, 2008; Karar, 2011; Kilig, 2003; Rezba, Sprague, McDonnough & Matkins, 2007;
Serin, 2009). Birlestirilmis bilimsel stire¢ becerileri ise genel olarak su basliklar altinda ele alinmistir;
degiskenleri belirleme ve kontrol etme, hipotez kurma, verileri yorumlama, deney yapma, model
olusturma (Duran, 2008; Kaptan, 1999; Rezba et. al., 2007).

Ogrencilere bilimin dogasini anlama ve problemlere bilimsel yaklasabilme kabiliyeti kazandirmay:
amaglayan fen egitimi, ayni zamanda oOgrencilerin bilime karsi olumlu tutum gelistirmelerini de
hedeflemektedir (MEB, 2013). Bilimsel sire¢ basamaklarini kullanacak 6grencilerin bu sirece karsi
tutumlari da beceri gelistirmelerini etkileyecektir.

Allport (1935) “tutum”u, bireyleri herhangi bir olaya, olguya, nesneye iliskin 6nceden hazirlayan ve
tepki vermeye yoénlendiren ruhsal ve sinirsel hazirolus durumu olarak tanimlarken; Eagly ve Chaiken
(1993), bir olgunun begenilme veya begenilmeme derecesi ile ifade edilen psikolojik bir egilim seklinde
yorumlamustir. inanglar ise tutumlarin yapi taslandir (Ozgiiven, 1994). “Matematik yetenek isidir, ben
yetenekli degilim” diyen bir kisi matematige karsi olan inancini dile getirirken, matematik dersini
sevmeme bir tutum gostergesidir. Tutumun Gg¢ boyutu vardir. Bunlar yon, derecesi ve yogunlugu olarak
tanimlanmistir (Allport, 1935; Ozgiliven, 1994). Yén boyutu tutumun hoslanma ya da hoslanmama gibi
niteligini gésterirken derece boyutu ise bu yoniin duygusal tonunu belirtmektedir. Tutumun yogunlugu
ise birey tarafindan hissedilen ve davranisa ne derece yansidigiyla ilgilidir (Eagly & Chaiken, 1993).

Egitim ve Ogretim slrecinde tutumlarin 6lglilmesi, bireylerin belli durumlara yonelik tutumlarini
tespit ederek ilerideki davraniglarini kestirmek, kosullarla ilgili tutumlarini ortaya gikarmak, tutumlarini
degistirmek ya da yeni tutumlar olusturmak Uzere bireylerin mevcut duygularini 6grenmek gibi acilardan
faydali olmaktadir (Anastasi & Urbina, 1997; Demirbas & Yagbasan, 2006; Hancer, Uludag & Yilmaz,
2007). Bu sayede bireylerin davranislarinin nedenleri tespit edilerek egitim-6gretim ortamlarinin
ihtiyaclara gore yeniden dizenlenmesi saglanabilir. Bu da egitimin tim bireylere daha kaliteli bir sekilde
sunulmasina olanak verecektir.
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Yapilan birgok ¢alismada Ogrencilerin derslere karsi tutumlarinin  6grenmelerini  etkiledigi
belirlenmistir (Akpinar, Yildiz, Tatar & Ergin, 2009; Meyveci, 1997; Osborne, Simon & Collins, 2003; Peker
& Mirasyedioglu, 2003). Fen 6gretimi alaninda yapilan g¢alismalarda bilimsel siire¢ becerilerine dayal
6grenme yaklasimi ile 6grencilerin fen dersine ve bilime karsi tutumlarinin birbirleri Gzerindeki etkileri
arastirlmistir (Aydogdu, 2006; Bahadir, 2007; Duran, 2008; Karar, 2011; Ozdemir, 2004; Walters &
Sayibo, 2001). Bu calismalarda 6grencilerin tutumlarini 6lgmek icin gesitli 6lgcekler kullanilmistir. Selvi
(1996), Pell ve Jarvis (2001), Kind, Jones ve Barmby (2007), Nuhoglu (2008) fen veya laboratuvar
derslerine; Francis ve Greer (2006), Duran (2008), Moore ve Foy (1997) ise bilime yonelik tutum o6lgekleri
gelistiren bazi arastirmacilardandir.

Yapilan g¢alismalar gostermistir ki bireylerin tutumlari onlarin 6grenme ve beceri kazanmalarinda
etkilidir. Ornegin, olumlu tutuma sahip olan 6grenciler derse karsi daha olumlu davraniglar gdstermekte,
bu durum da onlarin verilen goérevleri yerine getirmede istekli olmalarina ve 6grenmek icin daha fazla
¢aba harcamalarina kaynaklik etmektedir (Braten & Stromso, 2006; Duarte, 2007; Ozden, 2009).

Yukaridaki agiklamalar dogrultusunda bu galismada, fen 6gretiminde 6grencilerin bilimsel sireci
kullanmaya yonelik tutumlarini ortaya c¢ikaracak bir oOlgek gelistirmek amaglanmistir. Calismanin
digerlerinden farki, bireylerin fen dersine ya da bilime karsi tutumlarindan ziyade bilimsel siireg
basamaklarini kullanmaya yonelik tutumlarini 6lgebilecek bir Olgegin gelistiriimesidir. Bu sayede,
bireylerin bilimsel sire¢ basamaklarini kullanmaya yonelik tutumlariyla bilimsel sireg¢ becerilerini
kazanma diizeyleri arasindaki iliski tespit edilebilecektir.

Yontem
Katilimailar

Arastirmanin evrenini, 2013-2014 egitim-6gretim yilinda, Turkiye’deki ortaokullarda 6grenim goren
6, 7 ve 8. sinif 6grencileri, arastirmanin 6rneklemini ise, 2013-2014 egitim-6gretim yilinda Bati Karadeniz
bolgesindeki bir ilgede g farkh okulda 6grenim goéren 6. 7. ve 8. siniftan toplam 321 ortaokul 6grencisi
olusturmaktadir. Arastirmaya katilan 6grencilerin siniflara gére dagihimlari su sekildedir: Birinci okulda 6.
siniftan 34, 7. siniftan 30, 8. siniftan 36 6grenci; ikinci okulda 6. siniftan 55, 7. siniftan 59,8. siniftan 61
dgrenci; Uclincli okulda 6. siniftan 15, 7. siniftan 18, 8. siniftan 13 &grenci. Orneklemin cinsiyete gore
dagilimi ise Tablo 1’de verilmistir.

Tablo 1.
Orneklemin Cinsiyete Gére Dagilimi.

Kiz Erkek Toplam
Okul 1 50 50 100
Okul 2 81 94 175
Okul 3 26 20 46
Toplam 157 164 321

Bilimsel Siire¢ Basamaklarini Kullanmaya Yénelik Tutum Olgegi Gelistirme Asamalari

Ortaokul oOgrencilerinin bilimsel sirece yoénelik tutumlarinin oOlgilmesi icin planlanan 6lgek 33
maddeden olusmaktadir. Arastirmada, 6lcek derecelemesi Likert tipi olup: “kesinlikle katilmiyorum: 1”,
“katilmiyorum: 2”, “kararsizim: 3”, “katiiyorum: 4” ve “kesinlikle katiliyorum: 5” seklinde yapilmistir.
Olgek maddelerinin tamami olumlu ciimlelerden olusmaktadir. Maddeler olusturulurken temel bilimsel
siirec becerileri dikkate alinmistir. Ogrencilerin seviyeleri g6z éniinde bulunduruldugundan yiiksek bilig
diizeyi gerektiren birlestiriimis bilimsel siirec becerileri dikkate alinmamistir. Olgek gelistirme asamalar
su sekilde planlanmistir:
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e Tutum maddelerinin olusturulmasi,
e Uzman gorlsiine bagvurulmasi,

¢ On denemenin yapilmasi,

e Maddelerin faktor analizi,

e Guvenirligin hesaplanmasi.

Tutum Maddelerinin Olusturulmasi

Tutum maddeleri hazirlanmadan 6nce bilimsel slire¢ ve bu sirecteki uygulama basamaklari ile ilgili
genis bir literatur taramasi yapilmistir. Ardindan 6grencilerin bu strece yonelik tutumlarini 6lgcen daha
once gelistirilmis 6lgekler arastirilmistir. Bunlara ek olarak 6lgegin hitap edecegi ortaokul 6grencilerinin
fen bilimleri egitim programi hedef ve icerikleri de dikkate alinmistir. Bu calismalar ve psikolojik
testlerden tutum olgen test gelistirmeyle ilgili dokiimanlar incelenerek 35 sorudan olusan bir madde
havuzu olusturulmustur.

Uzman Goriisiine Bagvurulmasi

Madde havuzu olusturulduktan sonra, maddeler gesitli uzmanlarin gériisine sunulmus ve 6lgekte
diizenlemeler yapilmistir. Gorlisline bagvurulan uzmanlar; iki fen bilimleri egitimi uzmani, tg fen bilimleri
dersi 6gretmeni, lg¢ egitim bilimleri uzmani, iki psikolog, iki Turkce dersi 6gretmeni. Bunlarin yaninda
olcegin anlasihrhigini kontrol etmek icin 6, 7 ve 8. siniftan birer tane olmak tizere lg ortaokul 6grencisine
de gorisleri sorulmustur. Uzmanlarin degerlendirmelerinden sonra baslangicta 35 maddelik olan testten
iki madde atilmistir. 12 yargi ise tekrar dizenlenmistir. Sonugta tamami olumlu 33 maddelik, 5’li
derecelendirilmis bir tutum 6lgegi olusturulmustur.

On Denemenin Yapilmasi

Bilimsel siirece yonelik hazirlanan tutum 6lcgegi lic ayri okulda 6, 7 ve 8. siniflardan, 157’si kiz, 164’Q
erkek, toplam 321 6grenciye uygulanmistir. Her okul icin her sinif seviyesinden esit sayida katilimci
olmasina dikkat edilmistir. Olcek gelistirmede daha gegerli sonuglar elde etmek icin 6rneklem sayisinin
madde sayisinin en az 5 kati olmasi istenmektedir (Bryman & Cramer, 2005). Arastirmada bu kural goéz
oninde bulundurulmus ve vyeterli sayida katihmci saglanmistir. Rehberlik derslerinde yapilan
uygulamada 6grencilerden 30 dakikalik sire iginde Olgegi yanitlamalari istenmistir. Baslangicta
¢alismanin amaci 6grencilere agiklanmis ve istemedikleri takdirde isimlerini yazmayabilecekleri
hatirlatiimistir.

Maddelerin Faktor Analizi

Uzman gorusleriyle birlikte olcegin icerik gecerligi saglanmis ve uygulamasi yapiimistir. Uygulamadan
elde edilen puanlarla faktor analizi yapilarak Olgegin yapi gecerligi ortaya ¢ikarilmistir. Yapi gecerligi,
Olglilmek istenen degerin 6lgme araci tarafindan ne derece dogru Olculdigini tespit etmek igin
onemlidir (Klinie, 2005; Tavsancil, 2002).

Faktor analizi ile gok sayidaki degiskenin birkag¢ degiskenle ifade edilip edilemeyecegi, eger edilecekse
faktor adi verilen bu yapilarin ortaya cikarilmasi saglanir. Agimlayici ve dogrulayici olmak tzere iki
yontemi vardir (Brayman & Cramer, 2005). Acimlayici faktér analizi yeni bir test gelistirilirken,
dogrulayici faktoér analizi ise var olan bir testin gecerli-glivenilir olup olmadigini tespit etmek igin
kullanilir (Erkus, 2012). Bu galismada yeni bir 6lcek gelistirildiginden agimlayici faktoér analizi segilmistir.
SPSS programinda temel bilesenler analizi kullanilarak her bir maddenin faktor yiiki, olgekte olasi faktor
sayisi ve faktorlerin varyansin ylzde kagini temsil ettigi ortaya cikarilmistir. Bunlarin yaninda, 6lgegin
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uygunlugunu kontrol etmeye yardimci olan Kaiser-Meyer-Olkin (KMO) testi puani ile Barlett testi
puanlari da hesaplanmistir.

Kaiser-Meyer-Olkin (KMO) testi, faktor analizine tabi tutulan verilerin yapiyr 6lgmedeki yeterligini
gosterirken; Barlett testi, maddelerin bir 6riinti ¢ikarip ¢ikaramayacagi hakkinda bilgi verir.Bu degerlerin
yeterligi saglandiktan sonra faktér analizine devam edilir. Kaiser’e gére (1974) faktor analizi yapabilmek
icin KMO degerinin .60’tan bliyik olmasi gerekmektedir. Barlett testi sonucunda ise p<.00 degeri
saglanirsa maddelerin faktor analizine uygun olduguna karar verilerek analize devam edilir. Calismadaki
maddelerin KMO ve Barlet testi degerleri Tablo 2’deki gibi bulunmustur.

Tablo 2.

Kaiser-Mayer-Olkin (KMO) ve Barlett’s Test Sonuglari.

KMO Testi .94

Barlett Testi X 4386.47
df 528
P .00

Tablo 2 incelendiginde KMO degerinin .60’tan bulyik (.94) yani maddeler arasi i¢ tutarliigin yiiksek
oldugu gorilmektedir. Barlett testi degerinin ise p=.00 anlamlilik diizeyine sahip oldugu tespit edilmis;
evrendeki dagilimin normal oldugu sonucuna ulasiimistir. Elde edilen bu sonuglar faktor analizine devam
edilebilecegini gbstermistir.

Analiz sonucu 6lgege alinacak madde sayisina ve faktor sayisina karar verilirken sunlara dikkat edilir:
Maddelerin faktorle olan iliskisinin derecesi faktor yiik degeriyle belirlenir. Maddelerin o faktore ait
olabilmesi igin faktor yik degerinin en az .30 olmasi gerekmektedir. Maddelerin hangi faktére dahil
oldugu yiik degerlerine bakilarak tespit edilir ve en az 0.10'luk farkla madde, yik degeri biyik olan
faktore ait kabul edilir. Modelin faktor sayisi 6z degeri (eigen) birden biyik olan faktor sayisi kadardir.
Scree plot’a bakilarak modeldeki olasi faktérler daha net goriilmektedir. Faktor sayisini belirlemede
ikinci kriter faktorlerin acikladigi varyans miktarlaridir. Faktér olarak kabul edilebilmek icin her bir
faktorin agikladigl varyans miktari en az %5.00; toplam varyansin agikladigl degerin ise en az %35.00
olmasi gerekmektedir (Klinie, 2005; Blyukoztirk, 2002).

14

12

10 9

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33
Bilesen Sayisi

Grafik 1. Faktorlerin 6zdeger grafigi.
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Tablo 3.

Faktérlerin Toplam Varyansi Agiklama Durumlari.

Bilesenler Baslangic Oz degerleri Dondirilmis Kareli Yiklerin Toplami
Toplam Varyans % Kumdulatif % Toplam Varyans % Kumdulatif %

1 11.84 35.88 35.88 11.84 35.88 35.88

2 1.52 4.59 40.47 1.52 4.59 40.47

3 1.35 4.10 44.57 1.35 4.10 44.57

4 1.13 3.42 47.99 1.13 3.42 47.99

5 1.05 3.19 51.19 1.05 3.19 51.19

6 .99 3.00 54.18

7 .93 2.83 57.01

8 .90 2.72 59.73

9 .87 2.65 62.38

10 .85 2.57 64.94

11 .78 2.37 67.32

12 .76 2.29 69.60

13 74 2.25 71.85

14 71 2.15 74.00

15 .68 2.05 76.05

16 .64 1.94 77.99

17 .63 1.91 79.89

18 .60 1.82 81.71

19 .57 1.74 83.45

20 .55 1.65 85.10

21 .53 1.61 86.71

22 49 1.49 88.19

23 47 1.41 89.60

24 43 1.31 90.92

25 42 1.26 92.17

26 .39 1.18 93.35

27 .38 1.14 94.50

28 .36 1.09 95.59

29 .34 1.02 96.61

30 31 .95 97.56

31 .29 .88 98.44

32 .26 .79 99.22

33 .26 .78 100.00

Bu bilgiler dogrultusunda yapilan analiz sonucunda maddeler 6zdegeri 1’den buyik 5 faktér altinda
toplanmistir (Grafik 1). 5 faktorin agikladigr varyans miktari ise %51.19’dir. Faktérlerin tek tek agikladig
varyans miktarina bakildiginda; 1. faktor varyansin %35.88’sini, 2. faktor %4.59’Und, 3. faktor %4.10’in{,
4. faktor %3.42’ini ve 5. faktor %3.19° (inl agiklamaktadir. Bu sonuglardan yola gikildiginda 1.faktor ile
diger faktorlerin acikladiklari varyans miktarlari arasinda bayik fark oldugu ve 1. faktérin tek basina
toplam varyansin %35’i gibi yeter diizeyde bir degere sahip oldugu gorilmektedir (Tablo 3). Ayrica diger
faktorlerin varyans yiizdeleri toplam varyansta istenen %5’lik degere ulasamamistir.Bu sonuglara gore
déndirme islemine gerek duyulmamis ve 6lgegin tek boyutlu olmasina karar verilmistir. Olcek
maddelerinin faktoér yiuk degerleri ise .42 ile .65 arasinda degerler almistir (Tablo 4). Yik degerleri
.30’dan buyik oldugu icin 33 maddenin tamami degerlendirmeye alinmis ve bu asamada hig¢ bir madde

elenmeyerek 6lgek tek boyutlu ve 33 madde olarak kabul edilmistir.

268



Mehtap YILDIRIM — Pegem Egitim ve Ogretim Dergisi, 6(2), 2016, 255-276

Tablo 4.

Tek Boyutlu Olgedin Faktér Yiik Degerleri

Tutum maddeleri initial Extraction (YUk degerleri)
Tutuml 1.00 42
Tutum?2 1.00 48
Tutum3 1.00 .52
Tutum4 1.00 .52
Tutum5 1.00 45
Tutum6 1.00 .50
Tutum? 1.00 45
Tutum8 1.00 .56
Tutum9 1.00 49
Tutum10 1.00 .55
Tutum11l 1.00 .57
Tutum12 1.00 .52
Tutum13 1.00 .59
Tutum14 1.00 .61
Tutum15 1.00 .54
Tutum16 1.00 .50
Tutum17 1.00 .46
Tutum18 1.00 A4
Tutum19 1.00 .53
Tutum20 1.00 .51
Tutum21 1.00 .45
Tutum22 1.00 .48
Tutum23 1.00 42
Tutum24 1.00 .52
Tutum25 1.00 .54
Tutum26 1.00 .54
Tutum27 1.00 .52
Tutum28 1.00 .65
Tutum29 1.00 .51
Tutum30 1.00 .58
Tutum31 1.00 .51
Tutum32 1.00 .53
Tutum33 1.00 .45

Givenirligin Hesaplanmasi

Faktor analizi sonucu son sekli verilen 6lgegin Cronbach Alpha i¢ tutarlk katsayisi hesaplanmis ve bu
deger a=.94 olarak bulunmustur. Givenirlik igin i¢ tutarlik katsayisinin en az a=.70 olma sarti vardir ve
bulunan sonug 6lgegin yiiksek bir i¢ tutarliga sahip oldugunu géstermektedir (Bryman & Cramer, 2005).
Ayrica Olcek maddelerinin test tekrar test korelasyonu ile glvenirligi de hesaplanmistir. Bunun igin,
ortaya cikan yapi ayni gruba iki hafta sonra tekrar uygulanmis ve cevaplar arasindaki tutarlik
karsilastiriimistir.

ilk uygulamada 321 katilimciya ulasilirken, ikinci uygulamada ayni gruptan 225 kisiye ulasilmis ve
testin tekrar 225 kisi Gzerinden degerlendirilmistir. SPSS programinda Pearson Momentler Carpimi
Korelasyon Degeri hesaplanmistir. iki testteki toplam puanlar iizerindeki karsilastirmada Pearson
Korelasyon Degeri .91 olarak bulunmustur. Bu deger 6lgegin tutarhlik agisindan yeterli ve oldukga iyi bir
guvenirlige sahip oldugunu géstermektedir (Mayer, 2013).
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Tim bu analizler sonucunda gelistirilen Olgekle ilgili ortaya ¢ikan degerler ve bilgiler Tablo 5'de
Ozetlenmistir.

Tablo 5.

Olcekle llgili Bilgiler

Kriterler Sonuglar

Hedef kitle Ortaokul 6, 7 ve 8. siniflar

Katilimci sayisi 321

Likert Tipi 5’li derecelendirilmis (Kesinlikle katilmiyorum,
katilmiyorum, kararsizim, katiliyorum,kesinlikle
katiliyorum)

Madde sayisi 33 (Tamami olumlu)

Uzman gorisi 2 Fen bilimleri egitimi uzmani, 3 Fen bilimleri

o6gretmeni, 3 Egitim bilimleri uzmani, 2 Psikolog, 2
Tirkce 6gretmeni, 1’er tane 6, 7 ve 8. sinif

ogrencisi
KMO degeri .94
Faktor sayisi Tek faktorli yapi
Faktor yik degerleri aralig 42— .65
Aciklanan varyans ylzdesi 35.88
Guvenirlik degeri 0=.94

Pearson (test-tekrar-test)= .91

Tartisma ve Sonug

Ogrencilerin fen bilimlerine ve fen bilimleri alanlarinda kariyer secimine dair tutumlari 1960’l
yillardan beri merak konusu olmustur (Osborne et. al., 2003). Bunun en 6nemli nedenlerinden birisi
ogrencilerin fen bilimleri alanlarini tercihlerinde bir dustsiin gorilmesi, bir digeri ise akademik
basaridaki dustslerdir (Gardner, 1975). Bu dogrultuda fen bilimlerindeki basariyla iliskisi olabilecegi
dusindlen 6grenci tutumlarini 6lgmek ve basariyla kiyaslamak bir ihtiyac haline gelmistir.

Literatlr incelendiginde ginimize kadar bilime ve fen derslerine yonelik tutumlar olcen cesitli
dlgeklerin gelistirildigi ve tutumlari fakli boyutlar altinda ele aldiklari goriilmektedir. Ornegin, Kind vd.
(2007) galismalarinda okul ici ve disinda bilime, bilimin icerigine, bilimin dnemine, fen bilimlerinde pratik
yapmaya ve gelecekte bilim alaninda c¢alismaya yonelik tutumlar oOlgen ¢ok faktorli bir 6lgek
gelistirmiglerdir. Bir baska c¢alismada, Cheung (2009) &6grencilerin kimya dersine yonelik tutumlarini
teorik ve pratik kimya derslerinden hoslanma, kimya dersinin islevselligi hakkinda inanglar ve kimya
o6grenmeye egilim seklinde dort boyutta inceleyen bir 6lcek gelistirmistir. Francis ve Greer (1999)
gelistirdikleri Olcekte, fen bilimlerinin 6nemine, okuldaki fen dersine ve kariyer olarak fen bilimlerine
yonelik tutumlari ele almislardir. Pell ve Jarvis’in (2001) tutum olgegi fen bilimlerine ilgi, bagimsiz
arastirma egilimi, okulu sevme, toplumda fen ve zor bir konu olarak fen alt baslklarini icermektedir.
Nuhoglu’nun (2008) gelistirdigi olcek ise fen ve teknoloji dersine yonelik tutumlar derse yonelik
tutumlar ve yapilan etkinliklere yonelik tutumlar seklinde ele almistir.

Gorildugi tizere gelistirilen tutum 6lgekleri 6grencilerin fen bilimleri 6gretiminin dogasinda yer alan
bilimsel stire¢ basamaklarini kullanmaya yoénelik tutumlarini dlgmemektedir. Literatirdeki bu eksikligi
kapatacagi dislincesiyle bu ¢alismada ortaokul 6grencilerinin bilimsel slire¢ basamaklarini kullanmaya
yonelik tutumlarini 6lcen bir 6lcek gelistirilmistir. Bu sayede 6grencilerin bilimsel sire¢ becerileri
kazanmasinda bilimsel stire¢ basamaklarini kullanmaya yonelik tutumlarinin etkisi incelenebilecektir.

Ozet olarak bilimsel siire¢ basmaklarini kullanmaya ydnelik tutum 6lgegi 5’li Likert tipi bir 6lgek olup
tutumlar “kesinlikle katilmiyorum: 1’den kesinlikle katiliyorum: 5’e” kadar puanlanarak olusturulmustur
(Olgegin son hali igin bkz Ek 1). Olgekte her madde igin alinan puanlardan en diistigii 1, olumsuz tutumu
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gosterirken; puan arttikga tutumlar olumluya donismekte ve 5 puan olumlu tutum igin en yiiksek
dereceyi gbstermektedir.

Olgek, yapilan analizler sonucu tek boyutlu ve 33 madde olarak olusturulmustur. Bu durumda bir
katilimcinin testten alabilecegi en diisiik puan 33, en yiksek puan ise 165 puandir. Toplam puanlar ile
yapilan i¢ tutarhk analizi sonucunda Cronbach Alpha katsayisi .94 bulunmustur. Bu da 6lcegin yeterli bir
glvenirlige sahip oldugunu gostermektedir. Ayrica test-tekrar-test yéntemiyle elde edilen sonuglardan
olgegin ilk uygulamasi ile ikinci uygulamasi arasinda yiksek korelasyon (.91) oldugu tespit edilmistir.
Boylece Olgcek gelistirme galismasi tamamlanmis ve bilimsel siire¢ basamaklarini kullanmaya yodnelik
gecerli ve glivenilir bir tutum o6lgegi gelistirilmistir.
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Appendix 1. [Ek 1]. Bilimsel Siirece Yonelik Tutum Olgegi

Sevgili Ogrenciler,

Bu uygulama, fen 6gretimi ile ilgili bir arastirma icindir. Bunun sonucunda size herhangi bir not
verilmeyecektir.

Her climle igin: KESINLIKLE KATILMIYORUM(1), KATILMIYORUM (2), KARARSIZIM (3), KATILIYORUM (4)
ve KESINLIKLE KATILIYORUM(5) olmak (izere bes secenek bulunan 33 soru verilmistir. Her soru icin size
en uygun gelen secenegi asagida verilen érnekteki gibi isaretleyiniz.

Ornek: Bu anketi doldurmak zevkli olacak X

Sorulari igtenlikle cevaplamaniz, ¢galismanin daha nitelikli olmasini saglayacaktir.
Katkilariniz icin tesekkir eder, basarilar dilerim.

Cinsiyetiniz: Kiz:o Erkek:O
Gegtigimiz yil fen bilimleri dersi notunuz: .................

1. ilk kez gérdiigiim bir canlyi biyiiteg kullanarak incelemek hosuma gider.

2. Tanimadigim bir kimyasal maddeyi rengine ve sekline gére tahmin etmek
eglencelidir.

Bir makinenin nasil calistigini anlamak igin icini acip incelemek hosuma gider.

Canhlardaki degisimleri gozlemleyerek kesfetmek eglencelidir.

Bir canhyir mikroskopla incelemek eglencelidir.

o v iew

Dogadaki degisiklikler her zaman ilgimi ceker.

7. Tanimadigim hayvanlari kemik iskeletleri olup olmadigina gore siniflandirirsam
daha kolay 6grenebilirim.

8. Bilmedigim bir maddenin parlaklik, sertlik vb. 6zelliklerine bakarak ait oldugu
grubu bulmak eglencelidir.

9. Kayaclari meydana gelis sekillerine gére gruplara ayirmak 6grenmeme yardimci
olur.

10. Besinleri protein, yag ve karbonhidrat gibi iceriklerine gore gruplayarak
o6grenmek faydalidir.

11. Bitkileri gicekli, ciceksiz vb. 6zelliklerine gore gruplayarak incelemek 6grenmemi
kolaylastirir.

12. Bliyudigumi anlamak i¢in zaman zaman metre veya mezura ile boyumun kag
santim oldugunu 6lgmek eglencelidir.

13. Bulundugum ortamda termometre varsa kag¢ dereceyi gosterdigine cogunlukla
bakarim.

14. Terazi kullanarak maddelerin kitlelerini 6lgmek eglencelidir.

15. Maddeler arasindaki benzerlik ya da farklar 6l¢iim yaparak bulabilirim.

16. Sivilarin kitle ve hacmini 6lgmek onlari tanimam igin bana bilgi verir.

17.Bilmedigim bir canliyi gbzlemleyerek ne oldugunu tahmin etmek eglencelidir.

18. Bir problemin nedenini bulmak igin tahminlerde bulunmak hosuma gider.

19. Bir olayla ilgili elimdeki bilgileri kullanarak fikir yritmeyi severim.

20. Bir arastirmaya baslarken sonugla ilgili tahminlerde bulunmaktan zevk alirim.
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21.Bir deney yaparken olgimlerde bulunmadan 6nce tahmin yiritmek hosuma
gider.

22. Arastirma yaparken buldugum sonuglara gére yeni tahminlerde bulunmak
hosuma gider.

23. Hava durumu 6élgiimlerine bakarak sicaklik ya da yagisi tahmin etmek
eglencelidir.

24. Bir deneyin sonunda gozlemlerime bakarak sonuca ulasmak beni
heyecanlandirir.

25. Hastaliklarla ilgili 6grendigim bilgilerle hastaliga yakalanmamak icin yapilmasi
gerekenleri bilebilirim.

26. Erozyonun sebeplerini 6grenirsem erozyona karsi alinabilecek tedbirleri de
tahmin edebilirim.

27.Yaptigim bir arastirmanin sonuglarini arkadaslarimla paylagsmaktan zevk alirnm.

28. Bir deneyin sonucunu rapor olarak sunmak hosuma gider.

29. Bir arastirmanin bulgularini arkadaglarimla tartigmaktan zevk alirim.

30. Yaptigim bir calismayi sinifta anlatmak beni mutlu eder.

31. Deney sonuglarini grafiklerle gdstermeyi severim.

32.Yaptigim bir arastirmanin sonuglarini arkadaslarimin buldugu sonuglarla
karsilastirmak eglencelidir.

33. Bilimsel yarismalara katilmak hosuma gider.
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