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Abstract

Article Info

The aim of this research is to adapt the Colorado Learning Attitudes about Science
Survey (Adams et al., 2006) to Turkish and to examine its psychometric properties.
The research was conducted on 400 9th grade students from the Directorate of
Educational Department in Amasya, Turkey. The results of exploratory and
confirmatory factor analyses clearly showed that this scale yielded 8 factors, as
original form and that the model was well fit. Internal consistency coefficients
varied between .72-.84 and test-retest reliability coefficients varied between .85-
.93. Corrected item-total correlations ranged .51 to .75, and according to t-test
results differences between each item’s means of upper 27% and lower 27% points
were significant. As a result, Colorado Learning Attitudes about Science Survey
can be used as a valid and reliable instrument in education.
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Fen Ogrenme Tutumlar: (")lg:egi (FOTO): Gegerlik ve Giivenirlik Calismasi

Ozet

Makale Bilgisi

Bu arastirmanin amact Adams ve dig. (2006) tarafindan gelistirilen Fen Ogrenme
Tutumlar1 Olgegi’ni (FOTO) Tiirkgeye uyarlamak ve 6lgegin gecerlik ve giivenirlik
analizlerini yapmaktir. Arastirmaya Amasya ili Milli Egitim Miidiirliigi’nde
dgrenimlerine devam eden 400 ortadgretim dgrencisi katilmistir. Oncelikle lgegin
dilsel esdegerligi incelenmis ve dilsel esdegerlige sahip oldugu goriildiikten sonra
gecerlik ve giivenirlik analizleri yapilmistir. Yapilan dogrulayict faktor analizinde
olcegin orijinal formla uyumlu oldugu gériilmiistir. Olgegin i¢ tutarlihk
katsayilarin .72 ile .84, test-tekrar test giivenirlik katsayilar1 ise .85 ile .93 arasinda
bulunmustur. Ayrica dlgegin diizeltilmis madde-toplam korelasyonlarinin .51 ile
.75 arasinda siralandigi ve %27°lik alt-iist gruplarin ortalamalar1 arasindaki tim
farklarin anlamli oldugu bulunmustur. Bu sonuglara gore test edilen 6lgegin gegerli
ve giivenilir bir 6lgme araci oldugu soylenebilir.
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1. Introduction

Thanks to advances in science and technology, to educate individuals as scientifically
literate has become an obligation in today’s world. Scientific literacy requires individuals as
life-long learners and aims to develop their research-inquiry, critical thinking, problem
solving, and decision-making skills when learning. Physics, as one of the fundamental
branches of science, is necessary to understand scientific and technological developments in
our lives. When the High School Physics Curriculum-which has been renewed in 2013- is
analyzed, it will be seen that the main purpose of the program is developing scientific literacy
(MONE, 2013a). In this renewed program, especially the 9th and 10th grades physics units
and acquisitions adopt basic physics teaching for each student. Many presented topics and
concepts of physics education- such as force, motion, heat, temperature, pressure, etc- in these
grades (9th and 10th), are also part of renewed science program for middle school students
(MONE, 2013b). This circumstance preoccupies that students from early ages might begin to
develop a positive or negative attitudes to-wards physics. Attitude is a phenomenon that has
been identified as a direction for individuals’ behaviors and causes biases in the decision-
making process (Ulgen, 1997). Schibeci (1983) inquired the relationship between science and
attitudes and found that when students gain scientific attitudes their attitudes towards science
increase. Stephens (1999) elaborated seven different attitudes for science in high school level
and found that the desire to struggle with science in the future is one of the most important
factors for vocational choice. In renewed program, it is very important to get any acquisition
related to attitudes and learning such as “Developing positive attitudes and values towards
physics by recognizing relationship among Science-Technology-Society-Environment”. An
effective physics education should increase students' attitudes towards physics and should
encourage students to learn in different ways (Zacharia, 2003). It is very important to examine
the attitudes and reflections of behaviors in middle school whether or not continues in high
school. In this regard, given the work done in our country, re-searchers and educators need
different scales to use in the direction of the new program. There-fore, it is very important to
adapt international scales, which are about physics learning-teaching and attitudes towards
physics, Turkish in terms of gathering valid and reliable data. Based on the results of such
research, different teaching methods and activities will be used for contribution to meaningful
learning.

In this context, the purpose of this current study is to adapt the Colorado Learning
Attitudes about Science Survey (Adams et al., 2006) to Turkish version and to examine its
validity and reliability.

2. Methodology
2.1. Study Group

This study has been conducted in Amasya, Turkey recruiting participants in different type
of public high schools governed by Ministry of National Education. Of 400 high school
students who participated in the study, 95 are in Science High School, 162 are in Anatolian
High School, and 143 are in VVocational High School. The sample of the study is consisting of
210 (52.5%) male and 190 (47,5%) female students. The average age of the participants is
14.8; ages range from 14 to 16. Also, cross-language measurement equivalence of the scale
has been applied to 22 English teachers and test-retest has been administered to 225 high
school students in four weeks for getting test-retest reliability coefficients.

2.2. Process

In preparing to adapt the Science Learning Attitudes Scale, the lead author of survey
Wendy Adams is first contacted via e-mails and asked for granting the permission. Due to
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contextual differences in two countries, the adaptation process of survey consists of numerous
steps that require meticulous works. In particular, this requirement is indispensible while
translating the scale from one language to another one. Making a survey adaptation without
paying attention to the cultural norms, context and language might influence the validity and
reliability of the scale. Using these types of scale might produce unfavorable outcomes that
not representing the truths.

Translating the scale from its original language to Turkish version is consisting of certain
steps. First of all, five scholars who had earned their PhD degrees in the US, and who are
currently professors at Turkish universities established a team to work on adaptation. Each of
the team members has strong Turkish and English language skills and years of professional
writing and journal article editing experience either as a editor or a reviewer for national and
international journals. They first translated the scale in Turkish and then the written scale in
Turkish is retranslated to English. In so doing, team members analyze the coherency between
initial and final scales. After creating the first draft of the scale in Turkish, team members
review the translated scale and discuss grammar and wording issues in depth. As a further
step, the team conducts a pilot study with a group of Turkish major ten graduate and 20
undergraduate students to deter-mine whether the translated scale makes sense to them. The
participants are also asked to state the unclear points, words and expressions in the scale.
More than half of the participants comes to an agreement that four items in the scale are vague
and do not make sense. Based on participants’ statements, the team makes new modifications
for four items. After this process, five Turkish language teachers also evaluated the entire
scale and informed team members that two items in the scale were elusive. Considering the
feedback of Turkish language teachers, two items were restated in different ways to create a
better understanding. In the final step, the scale is given to 5 professors who study
measurement and evaluation at Science Education Departments. Building upon their feedback
about the scale, some changes are made.

Prior to beginning to check validity and reliability of the scale, the team members first
investigated cross-language measurement equivalence of the scale for evaluating coherency
between original and translated scale. Turkish and English version of the scale was given to
22 English teachers who have excellent language skills in both Turkish and English and found
that two scales are coherent. Then, the scale has been applied to 107 students as a pilot study.
Based on the analysis, some items’ Cronbach’s alpha values have been found between 0,4 and
0,6 and they have been revised. By this way, the last version of scale has been prepared.
Finally, the last version of scale has been applied to the sample of this study and team
members started to analyze validity and reliability of the scale.

In this study, team members pay attention to the construct validity in order to investigate
validity of the scale. In order to explore construct validity of FOTO, researchers use
exploratory and confirmatory factor analyses techniques. The exploratory factor analysis aims
at reducing the size of studied variables into smaller size that is supposed to underlie the
original size of the variables (Biiylikoztiirk, 2004).

Building upon a theoretical stance, the main purpose of the confirmatory factor analysis is
to test to what extent the measure of a factor consisting of various variables is consistent with
real data. In other words, the main purpose of confirmatory factor analysis is to find
consistency between a priori constructs and collected data. While the exploratory factor
analysis is used to reveal the construct of original scale on Turkish students, the confirmatory
factor analysis used to test whether measures of the scale are consistent with the study on
Turkish students (Biiyiikoztiirk et al., 2004).
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In confirmatory factor analysis, some sort of consistency indexes are used to explore the
validity of the construct (Biiyiikoztiirk et al., 2004). During the process, Chi-Square
Goodness, Goodness of Fit Index (GFI), Comparative Fit Index (CFI), Normed Fit Index
(NFI), Relative Fit Index (RFI), Incremental Fit Index (IFI), Root Mean Square Residuals
(RMR), and Root Mean Square Error of Approximation (RMSEA) indexes are analyzed. As it
IS common in consistency index, the metric, >.90 is considered for GFI, CFl, NFI, RFI IFI
and <.05 is used for RMSEA and RMR indexes (Hu & Bentler, 1999). To provide the
reliability of FOTO, internal consistency and test-retest approaches are applied. The reliability
of FOTO has been tested by internal consistency coefficients and test-retest reliability
coefficients techniques, item analysis has been examined by corrected item-total correlations
and t-test results differences between each item’s means of upper 27% and lower 27% points.
SPSS 21 and LISREL 8.54 are run for validity and reliability of the scale, FOTO.

3. Findings
3.1. Linguistic Equivalence

As can be seen in Table 1, the researchers have reached some correlations between Turkish
and original (English) forms from analyzing of linguistic equivalence of FOTO. According to
that, the correlation scores are .94 for Real world connection, .94 for Personal interest, .87 for
Sense making/effort, .89 for Conceptual connections, .92 for Applied conceptual
understanding, .94 for Problem solving general, .89 for Problem solving confidence, and .91
for Problem solving sophistication.

Table 1. The Findings of FOTO’s Linguistic Equivalence

Factor Application X sd r
Real world connection English form 17.28 3.31 94
Turkish form 18.04 3.83 '
Personal interest English form 13.76 3.03 94
Turkish form 12.56 2.88 '
Sense making/effort English form 14.37 2.90 87
Turkish form 14.00 3.05 '
Conceptual connections English form 17.59 3.30 89
Turkish form 18.13 3.60 '
Applied conceptual understanding English form 13.90 2.93 9
Turkish form 13.01 2.76 '
Problem solving general English form 14.45 2.90 94
Turkish form 14.05 3.16 '
Problem solving confidence English form 13.91 2.94 88
Turkish form 13.64 2.87 '
Problem solving sophistication English form 14.25 2.94 91
Turkish form 14.13 3.03 '

3.2. Construct Validity

In order to determine the construct validity of FOTO, the researchers have made the
exploratory factor analysis. By doing this, the researchers have firstly examined the
correlation matrix and tested whether or not there exists any significant correlations among all
statements. As a result, the researchers have come to the conclusion that there are significant
correlations among all statements to be able to make factor analysis. Then, “Sampling
Adequacy” and “Barlett Sphericity” have been tested. In order to be suitable for factor
analysis of all data, the score of KMO could be higher than .60 and the results of Barlett could
be significant (Biiyiikoztiirk, 2004). In this study, the score of KMO has been found as .66
and the %2 score of Barlett Sphericity test has been found as 15464.500 (p<.001).
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FOTO has been developed by Adams and others in 2006 and consists of 8 subscales. In the
original form of FOTO, Adams and others (2006) have declared that 6 statements should be
improved and they did not examine these 6 statements. In this regard, the researchers in this
study have decided to take them away and determined 8 factors when running the exploratory
factor analysis. As a result, the researchers have acquired the scale with 36 statements and 8
factors (subscales) that explains %78 of all variance. The researchers have also found that the
statements of subscales of Turkish version match up with the statements of subscales of
original version. The factor loads and the percentages of variance have been shown in Table
2.

Real world connection has been determined as the first subscale by running exploratory
factor analysis. This subscale consists of 4 statements, explains %15.62 of all variance and the
range of factor load is between .62 and .84. Learning physics changes my ideas about how the
world works can be shown as an example statement of this subscale.

Personal interest has been determined as the second subscale by running exploratory factor
analysis. This subscale consists of 6 statements, explains %13.22 of all variance and the range
of factor load is between .54 and .82. | study physics to learn knowledge that will be useful in
my life outside of school can be shown as an example statement of this subscale.

Sense making/effort has been determined as the third subscale by running exploratory
factor analysis. This subscale consists of 7 statements, explains %12.80 of all variance and the
range of factor load is between .54 and .79. When | solve a physics problem, | explicitly think
about which physics ideas apply to the problem can be shown as an example statement of this
subscale.

Conceptual connections have been determined as the fourth subscale by running
exploratory factor analysis. This subscale consists of 6 statements, explains %10.54 of all
variance and the range of factor load is between 60 and .77. A significant problem in learning
physics is being able to memorize all the information | need to know can be shown as an
example statement of this subscale.

Applied conceptual understanding has been determined as the fifth subscale by running
exploratory factor analysis. This subscale consists of 7 statements, explains %9.05 of all
variance and the range of factor load is between .63 and .79. After | study a topic in physics
and feel that | understand it, | have difficulty solving problems on the same topic can be
shown as an example statement of this subscale.

Problem solving general has been determined as the sixth subscale by running exploratory
factor analysis. This subscale consists of 8 statements, explains %6.68 of all variance and the
range of factor load is between .51 and .77. | enjoy solving physics problems can be shown as
an example statement of this subscale.

Problem solving confidence has been determined as the seventh subscale by running
exploratory factor analysis. This subscale consists of 4 statements, explains %5.51 of all
variance and the range of factor load is between .63 and .74. If I get stuck on a physics
problem on my first try, | usually try to figure out a different way that works can be shown as
an example statement of this subscale.

Problem solving sophistication has been determined as the eighth and last subscale by
running exploratory factor analysis. This subscale consists of 6 statements, explains %5.06 of
all variance and the range of factor load is between .50 and .72. | can usually figure out a way
to solve physics problems can be shown as an example statement of this subscale.
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Table 2. The Factor Loads of FOTO

Applied Problem  Problem Problem
Statement  Real world Personal Sense Conceptual  conceptual solving  solving solving
connection interest making/effort connections understanding general confidence  sophistication

28 .84

30 g7

35 .63

37 .62

3 .82

11 76

14 .63

25 .61

28 57

30 54

11 .79

23 .78

24 .76

32 71

36 .68

39 .65

42 54

1 77

5 .75

6 71

13 .66

21 .64

32 .60

1 .79

5 N

6 .76

8 74

21 .69

22 .64

40 .63

13 a7

15 73

16 .69

25 .65

26 .58

34 .57

40 .53

42 51

15 74

16 71

34 .69

40 .63

5 72

21 .69

22 .67

25 .67

34 61

40 49

%78.49  %15.62 %13.22 %12.80 %10.54 %9.05 %6.68  %5.51 %5.06

Note: For the sake of clarity factor loadings lower than .40 are omitted.
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Furthermore, the relationships among subscales of FOTO have been examined and the
correlations coefficient among factors has been found in this study. The findings regarding
correlations coefficient among factors has been shown in table 3.

For construct validity of FOTO, confirmatory factor analysis has been applied with the
purpose of confirmation of factors in the original version of scale. By running the
confirmatory factor analysis, fit indices has been examined and the value of Chi-square has
been found significantly (x*=779.01, N=633, sd=264, p=0.00). The values of fit indices have
been found as following: RMSEA=.058, NFI=.94, CFI=.96, IFI=.96, RFI=.93, GFI=.92 and
SRMR=.061. The determined values of fit indices have clearly shown that the model has a
good adaptation.

Table 3. The Correlation Coefficients among Factors

Real world Personal Sense Conceptual  Applied Problem Problem  Problem
Factor connection interest making/  connections  conceptual solving  solving solving
effort understanding general confidence sophistication
Real world -
connection
Personal 8FF* -
interest
Sense 27** .64** -
making/effort
Conceptual -.30** 25%* - 70***
connections
Applied 24 25%** 25%** A40** -
conceptual
understanding
Problem .32%* .39%* A46** H53** 76** -
solving
general
Problem .28** .32%* 24%* .36%* .36%* 24%* -
solving
confidence
Problem 26%* 26%* 25%* 36%* -, Q4 B4** .84** -
solving

sophistication

**p<.01; *** p<.001

3.3. Reliability

Internal consistency coefficients of FOTO has been found as .81 for Real world connection
subscale, as .76 for Personal interest subscale, as .76 for sense making/effort subscale, as. 84
for Conceptual connections subscale, as .78 for Applied conceptual understanding, as .76 for
Problem solving general subscale, as .78 for Problem solving confidence subscale, as .72 for
Problem solving sophistication subscale. Moreover, Turkish version of FOTO has been
conducted twice in four weeks with 225 high school students in Amasya for getting test-retest
reliability coefficients. The results of test-retest reliability coefficients have been shown in
Table 4.
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Factor Application Xavg Sd r
Real world connection  First application 18.28 3.11 89
Second application 18.04 3.23 '
Personal interest First application 16.76 3.03 91
Second application 16.56 2.98 '
Sense making/effort First application 16.37 2.90 90
Second application 16.00 3.01 '
Conceptual First application 17.59 3.45 93
connections Second application 18.13 3.62 '
Applied conceptual First application 15.90 2.93 85
understanding Second application 15.01 2.96 '
Problem solving First application 14.45 2.95 87
general Second application 14.05 3.13 '
Problem solving First application 16.91 2.94 87
confidence Second application 17.64 291 '
Problem solving First application 16.25 2.98 93
sophistication Second application 16.13 3.12 '

3.4. Item Analysis

Corrected item-total correlations of FOTO have been ranged .51 to .75. According to t-test
results differences between each item’s means of upper 27% and lower 27% points were
significant. Obtained t- test values has been ranged between 16.05 (p<.001) and 29.81
(p<.001). The results have been shown in Table 5.

Table 5. Corrected item-total correlations of FOTO and t-test results differences between each item’s means of
upper 27% and lower 27% . (***p<.001)

Factor Statement rjx t Factor Statement  rjx t
Number Number
Real world 28 .63 21.21***  Applied 1 .63 21.38***
connection conceptual 5 .60 22.36***
30 .68 23.38***  understanding 6 .68 20.15%**
35 .57 25.76** 8 57 23.66***
37 .58 28.30*** 21 54 22.30%**
22 51 19.89***
40 .58 29.81***
Personal 3 .60 19.83***  Problem 13 .65 17.74%**
interest solving general 15 .75 19.35***
16 71 20.24%**
11 .52 17.38*** 25 .66 22.71%**
14 .65 24 45%** 26 .69 18.88***
25 .57 23.36*** 34 57 20.87***
28 .59 21.64*** 40 54 17.31***
30 .50 28.38*** 42 .60 18.65***
Sense 11 .62 19.42***  Problem 15 12 16.38***
making/effort 23 .56 17.31*%**  solving 16 .67 19.66***
24 .64 16.80***  confidence 34 .69 18.49%**
32 .59 16.05*** 40 .64 23.21%**
36 .67 16.76***  Problem 5 .73 19.65***
39 .60 23.76***  solving 21 .56 20.30***
42 .64 20.04***  sophistication 22 .62 17.78***
Conceptual 1 72 21.38*** 25 .66 24.35%**
connections g 68 27.62%** 34 64 26.81%**
6 .62 20.97*** 40 .53 21.45%**
13 .65 24.38***
21 .60 19.95***

32 .58 16.99%**
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4. Discussion

The purpose of this research is to adapt the CLASS (FOTO) to Turkish version and to
examine its validity and reliability. Analyzing of linguistic equivalence is very important for
adapting any scale. In this regard, the correlations between Turkish and original (English)
forms have been tested by analyzing of linguistic equivalence of FOTO and found that there
is high level of consistency in both version. This result clearly shows that the scale has been
translated to Turkish successfully.

The researchers have reached the scale with 8 subscales that explains %78 of all variance
by running exploratory factor analysis. All statements in 8 subscales ranged appropriately as
much as its original form in English. The factor loads of 36 statements with 8 factors
(subscales) are .49 or higher. Therefore, any statement has not been taken away from the
scale. For construct validity of FOTO, confirmatory factor analysis has been applied with the
purpose of confirmation of factors in the original version of scale. The results of confirmatory
factor analysis clearly showed that this scale yielded 8 factors, as original form and that the
model was fit well. Internal consistency coefficients have been found highly and it shows that
internal consistency is sufficient level. Also, test-retest technique has been run for the
reliability of the scale. If we consider .70 as the criteria of reliability of any scale (Tezbasaran,
1996), it can be said that all reliability level of subscales of FOTO are enough to use. When
the item-total correlation is .30 and higher for any item, we need to consider that this item
works very well (Bliylikoztiirk, 2004). Hence, it can be seen that the item-total correlation is
enough. Also, t-test results differences between each item’s means of upper 27% and lower
27% points were significant. So, this scale has strong ability in item discrimination indexes.
As a result, the findings of this study show that the Turkish version of FOTO is a valid and
reliable instrument to be used in Turkey.

5. Conclusion and Recommendations

High correlation between Turkish and English version of the scale shows that translated
factors are consistent with the original factors and translated scale is coherent with the
original one. The researchers have found that the scale with 8 subscales that explains %78 of
all variance by exploratory factor analysis. If we consider 30% and up as criteria for variance
of adapted scale, this scale shows high level of construct validity. It is also found that the
scale has internal consistency. Based upon the result of test-retest method, reliability
coefficient of scale is quite high. The item-total correlation and the comparison between upper
27% and lower 27% groups show that this scale has strong ability in item discrimination
indexes. The findings of this study exploring reliability and validity of FOTO show this scale
also can be used in the studies to explore interests and skills of science students.

Based on the results of this study, this scale can be used to determine the attitudes of
students towards physics. In this regard, teachers can employ a variety of different teaching
methods and activities, which related to the determined students’ attitudes towards physics, in
their classrooms. Furthermore, the study can be conducted recruiting a group of students in
higher grades. Selecting participants from various grade levels play an important role in terms
of increasing the validity and reliability of the study. As explained in the origin form of the
scale, FOTO can be used for different fields of science such as chemistry and biology. By this
means, the attitudes of students towards these branches can be determined.
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Turkish version / Tiirkce

1. Giris

Giiniimiizde bilim ve teknolojideki gelismeler sayesinde bireylerin bilimsel okuryazar
olarak yetistirilmeleri bir zorunluluk haline gelmistir. Bilimsel okuryazarlik; bireylerin yasam
boyu 6grenen, 6grenirken de arastirma-sorgulama, elestirel diisiinme, problem ¢6zme ve karar
verme becerileri gelistirmelerini amaglar. Fen bilimlerinin temel branslarindan biri olan fizik,
yasamimizdaki bilimsel ve teknolojik gelismeleri anlamamiz igin gereklidir. 2013 yilinda
yenilenen Ortadgretim Fizik Dersi Ogretim Programi incelendiginde, programin temel
amacimin bilimsel okuryazarligin gelistirilmesi oldugu goriilecektir (MEB, 2013a). Yenilenen
programda, 6zellikle 9. ve 10. smif fizik {inite ve kazanimlarinin her 6grenci igin temel fizik
Ogretiminin benimsendigi anlasilmaktadir. Bu siniflarda sunulan fizik egitiminin temel konu
ve kavramlarindan olan kuvvet, hareket, 1s1, sicaklik, basing vb. pek ¢ok kavramin
Ogretiminin ise, yenilenen fen bilimleri dersi programindaki ortaokul 6grencileri i¢in de esas
alindig1 dikkat cekmektedir (MEB, 2013b). Bu durum, 6grencilerin kiiclik yaslardan itibaren
fizige karsit olumlu ya da olumsuz tutum gelistirmeye baslayacaklarini diisiindiirmektedir.
Tutum, bireyin davranislarina yon veren, karar verme siirecinde yanliliga neden olan bir olgu
olarak ifade edilmektedir (Ulgen, 1997). Schibeci (1983) yapti81 bir arastirmada, fen bilimleri
ile tutumlar iliskilendirmis ve bilimsel tutumlari kazanan &grencilerin, fen bilimlerine
yonelik tutumlarinda artis olacagimi belirtmistir. Stephens (1999), lise seviyesinde fen
bilimleri i¢in belirgin olan yedi farkli tutumun etkileri iizerinde durmus ve bunlardan birisinin
bir 6grencinin gelecekte fen bilimleri ile ugrasma istegi, meslek se¢gme oldugunu ifade
etmistir. Yenilenen programda, “Bilim-Teknoloji-Toplum-Cevre arasindaki iliskileri gorerek
fizige yonelik olumlu tutum ve degerler gelistirir.” kazanimi gibi tutum ve Ggrenmenin
iliskilendirilmesi ¢ok 6nemlidir. Etkili bir fizik 6gretimi 6grencilerin fizige karsi tutumlarini
artirmali ve farkli sekillerde &grenmeye tesvik etmelidir (Zacharia, 2003). Ogretim
programlarinin uygulamalar1 heniiz yiiriirliige gecmesi nedeniyle ortaokuldaki tutum ve
davraniglarin yansimalarinin lisede devam edip etmediginin irdelenmesinin gerekliligine
inanilmaktadir. Bu baglamda, tilkemizde yapilan ¢alismalar g6z oniine alindiginda arastirmaci
ve Ogretmenlerin yeni program dogrultusunda kullanabilecekleri farkli olgeklere ihtiyact
oldugu aciktir. Dolayisiyla uluslararas1 diizeyde kabul gormiis olgeklerin uyarlanarak fizik
o0grenme-ogretme ve tutum konusu ile ilgili ¢aligmalarda gecgerli ve giivenilir bilgiler elde
edilecegi diisiiniilmektedir. Bu tiir arastirmalarin sonuglarina dayali gerceklestirilecek 6gretim
yontem ve etkinliklerde anlamli 6grenmeye biiyiik katk: saglayacaktir.

Bu baglamda calismanin amaci fen bilimlerinin temel dallarindan biri olan fizige dair
ogrenci tutumlarini belirlemede kullanilabilecek giincel ve etkin kullanim 6zelliklerine sahip
Adams ve dig. (2006) tarafindan gelistirilen Fen Ogrenme Tutumlari Olgegi (FOTO) ni
Tiirk¢e’ye uyarlamak ve dlgegin gegerlik ve giivenirligini incelemektir.

2. Yontem
2.1. Arastirma Grubu

Bu arastirma Amasya ili Milli Egitim Miidiirliigii’ne bagli ¢esitli okullarda 6grenim goren
400 ortadgretim Ogrencisi iizerinde yiiriitiilmiistiir. Ogrencilerin 95’1 Fen Lisesi, 162’ii
Anadolu Lisesi, 143’1 Meslek lisesi, 6grenim gormektedir. 14 ile 16 yas arasinda bulunan ve
yas ortalamasi 14.8 olan 6grencilerin 210°u (% 52.5) erkek ve 190’1 (% 47.5) kiz 6grenciden
olusmaktadir. Ayrica dlgegin dilsel esdegerlik calismasi 22 Ingilizce dgretmeni, test-tekrar
test caligmasi ise 225 ortadgretim dgrencisi lizerinde 4 hafta arayla yiiriitiilmustiir.
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2.2. Islem

Fen Ogrenme Tutumlari Olgegi (FOTO)’nin uyarlama c¢alismasi igin  &lgegi
gelistirenlerden sorumlu yazar Wendy Adams ile e-mail yoluyla iletisim kurulmus ve 6l¢egin
uyarlanabilecegine iliskin gerekli yasal izin alinmistir. Kiiltlirleraras1  baglamsal
farkliliklardan dolay1 6l¢ek uyarlama ¢alismasi siireci 6zenle yiiriitiilmesi gereken bir dizi titiz
asamadan meydana gelmektedir. Bu zorunluluk 6zellikle dlgegin farkli bir dile ¢evrilmesi
asamasinda daha da 6nem kazanmaktadir. Olgegin uyarlanmis formu, kiiltire uygun ve
anlagilabilir olmadig: takdirde gegerlik ve giivenirlik bundan etkilenmekte ve bu tiir 6lgme
araglarinin kullanilmasi olumsuz sonuglara neden olmaktadir.

FOTO’niin Tiirkceye cevrilme siireci belli asamalardan olusmaktadir. Oncelikle dlgek
doktora egitimlerini Amerika Birlesik Devletleri’nde tamamlamis, hem ulusal hem de
uluslararas1 bilimsel dergilerde hakemlik ve/veya editorliik yapmakta olan ve su anda
Tirkiye’de farkli tiniversitelerde gérev yapmakta olan 5 6gretim iiyesi tarafindan Tiirkge’ye
cevrilmistir. Sonra bu Tiirkce formlar tekrar Ingilizce’ye cevrilerek iki form arasindaki
tutarlilik incelenmistir. Yine aym1 O6gretim {iiyeleri elde ettikleri Tiirkge formlar iizerinde
tartisarak anlam ve dilbilgisi yoniinden gerekli diizeltmeleri yapmis ve denemelik Tiirkge
form elde edilmistir. Bir sonraki agsamada denemelik Tiirk¢e form 10 yiiksek lisans 6grencisi
ve Tiirkce Ogretmenligi Boliimii’'nde o6grenim gormekte olan 20 lisans Ogrencisine
uygulanmis ve anlagilir olmayan ifadeleri belirlemeleri istenmistir. Bu uygulama sonucunda
Ogrencilerin yaridan fazlasinin anlasilir olmadigini diisiindiigiic dort madde anlagilir bir
bicimde ifadelendirilmistir. Buna ek olarak, diizeltilmis olan denemelik Tiirk¢e form 5 Tiirkge
Ogretmenine gosterilerek anlasilir olmayan ifadeleri belirlemeleri istenmistir. Bu uygulama
sonucunda Ogretmenlerin anlasilir olmadigim1 diistindiigi iki madde anlasilir nitelikte
ifadelendirilmistir. Son asamada bu form, Fen Bilgisi Ogretmenligi ve Olgme ve
Degerlendirme alanindaki 5 Ogretim iiyesine inceletilerek goriisleri dogrultusunda gerekli
goriilen degisiklikler yapilmistir.

Gegerlik ve giivenirlik calismalarma baslamadan 6nce FOTO’niin Tiirkce formu ile orijinal
form arasindaki tutarlili@i belirlemek igin dilsel esdegerlik calismasi yapilmistir. Bu
caligmada her iki form iyi diizeyde Ingilizce bilen 22 Ingilizce 6gretmenine uygulanmis ve
Tiirkge ve Ingilizce formlarin esdeger oldugu goriilmiistiir. Daha sonra dlgegin son hali 107
ogrenciye pilot olarak uygulanmig ve alfa degerleri 0,6-0,4 araliginda olan maddeler gézden
gecirilerek dlgege son hali verilmistir. Olgek 6rneklem grubuna uygulanarak gegerlik ile
giivenirlik analizlerine basglanmistir.

Bu arastirmada FOTO’niin gecerlik calismasi olarak yap1 gecerligi incelenmistir.
FOTO’niin yap1 gecerligi igin “Ag¢imlayic1 Faktdr Analizi” (AFA) ve “Dogrulayict Faktor
Analizi” (DFA) yapilmistir. AFA ¢ok sayida degiskenden (maddeden) bu degiskenlerin
birlikte aciklayabildikleri az sayida tanimlanabilen anlamli yapilara ulasmay:r hedefler
(Biiytikoztiirk, 2004).

DFA kuramsal bir temele dayanarak cesitli degiskenlerden olusturulan faktorlerin gercek
verilerle ne derece uyum gosterdigini degerlendirme amaciyla kullanilan bir tekniktir. Diger
bir deyisle, DFA'da 6nceden belirlenmis ya da kurgulanmis bir yapinin toplanan verilerle ne
derece dogrulandig1 incelenmektedir. Bu ¢alismada AFA uygulanmasinin sebebi FOTO niin
orijinal formunun Tirk Ogrenciler {izerindeki yapisint agiga c¢ikarmakken DFA
uygulanmasinin sebebi orijinal formun faktor yapisinin Tiirk 6grenciler iizerinde yiiriitiilen
dogrulanip dogrulanmadigini gormektir (Bliyiikoztiirk, Akgiin, Kahveci, & Demirel, 2004).

DFA’da smanan modelin yeterliginin belirlenmesi igin bazi uyum indeksleri
kullanilmaktadir (Biiyiikoztiirk ve dig., 2004). DFA i¢in ¢coklu uyum indeksleri kullanilmis ve
Ki-kare uyum testi (Chi-Square Goodness), Uyum lyiligi Indeksi (Goodness of Fit Index,
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GFI), Karsilastirmali Uyum Indeksi (Comparative Fit Index, CFI), Normlastirilmis Uyum
Indeksi (Normed Fit Index, NFI), Géreli Uyum Indeksi (Relative Fit Index, RFI), Fazlalik
Uyum Indeksi (Incremental Fit Index, IFI), Ortalama Hatalarin Karekokii (Root Mean Square
Residuals, RMR) ve Yaklasik Hatalarin Ortalama Karekokii (Root Mean Square Error of
Approximation, RMSEA) uyum indeksleri incelenmistir. Uyum indekslerinde genelde oldugu
gibi GFI, CFI, NFI, RFI ve IFI i¢in >.90, RMSEA ve RMR igin <.05 6l¢iit olarak alinmistir
(Hu & Bentler, 1999). Fen Ogrenme Tutumlar1 Olgegi (FOTO) nin giivenirligi i¢ tutarlik ve
test-tekrar test yontemleriyle, madde analizi ise diizeltilmis madde-toplam korelasyonu ve t
testi kullanilarak tist %27 ile alt %27°lik gruplarin madde ortalamalari arasindaki farklarin
anlamliligiyla incelenmistir. FOTO niin gecerlik ve giivenirlik analizleri i¢in SPSS 21 ve
LISREL 8.54 programlar1 kullanilmistir.

3. Bulgular
3.1. Dilsel Esdegerlik

FOTO’niin dilsel esdegerliginden elde edilen bulgular, Tiirk¢e ve orijinal form puanlar
arasindaki korelasyonlarin X1 alt 6lgegi i¢in .94, X2 i¢in .94, X3 icin .87, X4 i¢in .89, X5
i¢in .92 ve X6 icin .94 oldugunu gostermistir. Bulgular Tablo 1°de goriilmektedir.

Tablo 1. Fen Ogrenme Tutumlar1 Olgegi (FOTO) Dilsel Esdegerlik Bulgular:

Faktor Uygulama X Ss r
X1 Ingilizce form 17.28 3.31 94
Tiirkce form 18.04 3.83
X2 Ingilizce form 13.76 3.03 94
Tiirkce form 12.56 2.88
X3 Ingilizce form 14.37 2.90 .87
Tiirkce form 14.00 3.05
X4 Ingilizce form 17.59 3.30 .89
Tiirkce form 18.13 3.60
X5 Ingilizce form 13.90 2.93 92
Tiirkce form 13.01 2.76
X6 Ingilizce form 14.45 2.90 94
Tiirkce form 14.05 3.16
X7 Ingilizce form 13.91 2.94 .88
Tiirkce form 13.64 2.87
X8 Ingilizce form 14.25 2.94 91
Tiirkge form 14.13 3.03

3.2. Yap1 Gegerligi

FOTO’niin yap1 gecerligini incelemek icin yapilan A¢imlayici faktor analizi (AFA)’nde her
seyden Once biitiin maddeler arasindaki korelasyon matrisi incelenmis ve 6nemli oranda
manidar korelasyonlarin olup olmadigma bakilmistir. Sonu¢ olarak faktoér analizinin
yapilabilmesine uygunluk gosterir nitelikte manidar iliskilerin oldugu goriilmiistiir. Daha
sonra Orneklem uygunlugu (sampling adequacy) ve Barlett Sphericity testleri yapilmistir.
Verilerin faktor analizine uygun olmasi icin KMO degerinin .60’dan yiiksek ve Barlett
testinin anlamli ¢ikmasi gerekmektedir (Bliyiikoztiirk, 2004). Bu ¢alismada KMO 6rneklem
uygunluk katsayisi .66, Barlett Sphericity testi x2 degeri ise 15464.500 (p<.001) olarak tespit
edilmistir.

Adams ve dig. (2006) tarafindan gelistirilen FOTO 8 alt dlgekten olusmaktadir. Ilgili
Ol¢egin orijinalinde Adams ve dig. (2006) alti maddenin gelistirilmesi gerektigini dile
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getirmisler ve bu maddeleri degerlendirmeye almamislardir. Bu baglamda yapilan ¢alismada
aragtirmacilar ilgili maddelerin Glgekten g¢ikartilmasina karar vermisler ve yapilan AFA’da
temel Dbilesenler teknigi ile oblik dondiirme faktor g¢oziimlemesi sonuglart 8 faktorle
siirlandirilmistir. Yapilan analiz sonucunda toplam varyansin %68’ini agiklayan, 36 madde
ve 8 alt dlgekten olusan bir dlgme araci elde edilmis ve alt boyutlarda yer alan maddelerin
orijinal formdaki maddelerle birebir ortiistiigii goriilmiistiir. Olcegin faktdr yiikleri ve
acikladiklar1 varyans oranlarina iligkin bilgiler Tablo 2’de verilmistir.

AFA sonucunda elde edilen alt dlgeklerden birincisi gercek yasamla iliskilendirmedir. 4
maddeden olusan bu alt 6lgek toplam varyansin %15.62’sini a¢  1klamakta ve faktor yiikleri
.62 ile .84 arasinda degismektedir. Ger¢ek yasamla iliskilendirme alt dlgegine ornek olarak
Fizik 6grenmek, diinya hakkindaki diisiincelerimi degistirir maddesi gosterilebilir. Ikinci alt
Olgek olan bireysel ilgi 6 maddeden olusmaktadir. Faktor yiikleri .54 ile .82 arasinda siralanan
bu alt Olgek toplam varyansin %13.22°sini agiklamaktadir. Okul disi yasamimda faydal
olacak bilgileri ogrenmek i¢in fizik ¢alisirim maddesi bu alt 6lgege ornek olarak gosterilebilir.
Uciincii alt dlgek efor sarf etmedir. Faktor yiikleri .54 ile .79 arasinda siralanan ve toplam
varyansin %12.80’ini agiklayan bu alt 6lgek 7 maddeden olusmaktadir. Efor sarf etmeye
ornek olarak Bir fizik problemi ¢ozerken hangi fizik bilgisinin, o problemde kullanilmasi
gerektigini  detaylica diisiiniirtim  gosterilebilir. Dordiincti alt olgek olan Kavramsal
baglantilar 6 maddeden olusmaktadir. Kavramsal baglantilar alt 6lgegine iliskin maddelerin
faktor yiikleri .60 ile .77 arasinda degismekte ve bu alt dlgek toplam varyansin %10.54’tinii
aciklamaktadir. Maddelere 6rnek olarak Fizik 6grenirken karsilastigim onemli bir problem, o
problemi ¢ézmek igin ihtiyacim olan tim bilgileri hatirlayabilmeme olanak saglar
gosterilebilir. Besinci alt olgek kavramsal anlamalardir. Toplam varyansin %9.05’ini
aciklayan ve 7 maddeden olusan alt 6lcegin faktor yiikleri .63 ile .79 arasinda degismektedir.
Bu alt 6lgekte bulunan maddelere 6rnek olarak Fizikle ilgili bir konu ¢alisip o konuyu
anladigimi hissettikten sonra bu konuyla ilgili problemler ¢ozmekte zorlanirim verilebilir.
Altinct alt 6lgek olan Problem ¢ozme 6 maddeden olusmaktadir. Toplam varyansin %6.68’ini
aciklayan ve 8 maddeden olusan alt 6lcegin faktor yiikleri .51 ile .77 arasinda degismektedir.
Bu alt 6lgekte bulunan maddelere 6rnek olarak Fizik problemlerini ¢ozmekten zevk alirim
verilebilir. Yedinci alt olgcek problem ¢ozme giivenidir. Toplam varyansin %5.51ini
aciklayan ve 4 maddeden olusan alt 6l¢egin faktor yiikleri .63 ile .74 arasinda degismektedir.
Bu alt olgekte bulunan maddelere 6rnek olarak Bir fizik problemini ilk denememde
cozemezsem, farkll bir yol denerim verilebilir. Sekizinci ve son alt 6lgek problem ¢ozme
derinligidir. Toplam varyansin %5.06’ 11 aciklayan ve 6 maddeden olusan alt dlgegin faktor
yiikleri .50 ile .72 arasinda degismektedir. Bu alt 6l¢ekte bulunan maddelere 6rnek olarak
Fizik problemlerini ¢6zmek icin gerekli olan yontemi genellikle bulabilirim verilebilir. Ayrica
calismada FOTO’yii olusturan alt Slcekler arasindaki iliskiler incelenmis ve korelasyon
katsayilar1 elde edilmistir. Alt 6l¢ekler arasindaki korelasyona iliskin bulgular Tablo 3’te
verilmistir.

FOTO’niin yap1 gegerligi icin dlgegin orijinal formunda bulunan faktdrlerin dogrulanmasi
amaciyla dogrulayici faktor analizi (DFA) uygulanmistir. Yapilan DFA’da elde modelin
uyum indeksleri incelenmis ve Ki-kare degerinin (x*=779.01, N=633, sd=264, p=0.00)
anlamli oldugu goriilmiistiir. Uyum indeksi degerleri ise RMSEA=.058, NFI=.94, CFI=.96,
IFI=.96, RFI=.93, GFI=.92 ve SRMR=.061 olarak bulunmustur. Tespit edilen bu uyum
indeksi degerleri modelin iyi bir uyuma sahip oldugunu agik¢a gostermektedir.
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Tablo 3. Fen Ogrenme Tutumlari Olgegi (FOTO) Faktorler Arasi Korelasyon Katsayilar

Faktor Gergek Bireysel Efor Kavramsal Kavramsal Problem Problem Problem
yasamla ilgi sarf baglantilar anlamalar  ¢6zme ¢dzme ¢dzme
iligkilendirme etme giiveni derinligi

Gergek -

yasamla

iligkilendirme

Bireysel ilgi 18*** -

Efor sarf 27 .64** =

etme

Kavramsal -.30** 2585 - -

baglantilar JA0FF*

Kavramsal 24%* 255 25%*%  AQ** -

anlamalar

Problem .32%* .39%* A46**  53** 76%* -

¢0zme

Problem .28** .32** 24**  36** .36** 24**

¢Ozme gliveni

Problem .26** .26** 25**  36** -.94**>* .64** 84** -

¢0zme

derinligi

**p  <.01;*** p<.001

3.3. Giivenirlik

FOTO’niin i¢ tutarlik katsayilar1 gercek yasamla iliskilendirme alt lcegi icin .81, bireysel
ilgi i¢in .76, efor sarf etme igin .76, kavramsal baglantilar i¢in .84, kavramsal anlamalar .78,
Problem ¢ézme icin .76, problem ¢ézme giiveni i¢in .78 ve problem ¢ozme derinligi i¢in .72
olarak bulunmustur. Ayrica test-tekrar giivenirlik calismasi i¢in FOTO’niin Tiirkgeye
cevrilmis formu Amasya ili ortadgretim diizeyinde egitim gérmekte olan 225 lise 6grencisine
4 hafta arayla iki kez uygulanmistir. Olgegin test-tekrar test giivenirlik katsayilar1 Tablo 4’te

goriilmektedir.

Tablo 4. Fen Ogrenme Tutumlar1 Olcegi (FOTO) Test-tekrar test Giivenirlik Katsayilari

Faktor Uygulama X Ss r
Gergek yagamla Ik uygulama 18.28 311 .89
iliskilendirme Ikinci uygulama 18.04 3.23
Bireysel ilgi Ik uygulama 16.76 3.03 .91
Ikinci uygulama 16.56 2.98
Efor sarf etme Ik uygulama 16.37 290 .90
Ikinci uygulama 16.00 3.01
Kavramsal Ik uygulama 17.59 345 .93
baglantilar Ikinci uygulama 18.13 3.62
Kavramsal Ik uygulama 15.90 293 .85
anlamalar Ikinci uygulama 15.01 2.96
Problem ¢dzme Ik uygulama 14.45 295 .87
Ikinci uygulama 14.05 3.13
Problem ¢6zme Ik uygulama 16.91 294 .87
giiveni Ikinci uygulama 17.64 2.91
Problem ¢dzme Ik uygulama 16.25 298 .93
derinligi Ikinci uygulama 16.13 3.12
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3.4. Madde Analizi

FOTO niin diizeltilmis madde-toplam korelasyonlarimin .51 ile .75, toplam puanlara gore
belirlenmis %27’lik alt ve iist gruplarin madde puanlarindaki farklara iliskin t degerlerinin
ise 16.05 (p<.001) ile 29.81 (p<.001) arasinda siralandig1 goriilmiistiir. Bulgular Tablo 5’te
gosterilmistir.

Tablo 5. Fen Ogrenme Tutumlart Olgegi (FOTO) Diizeltilmis Madde-toplam Korelasyonlar1 ve %27’lik Alt-iist
Grup Farkina Iliskin t Degerleri

Faktor Madde  rjx t Faktor Madde rjx t
No No
Gergek yagamla 28 .63 21.21*** Kavramsal 1 .63  21.38***
iliskilendirme anlamalar 5 .60  22.36***
30 .68 23.38*** 6 .68  20.15***
35 57 25.76** 8 57 23.66***
37 .58 28.30*** 21 54 22.30***
22 51 19.89***
40 58 29.81***
Bireysel ilgi 3 .60 19.83***  Problem 13 65 17.74***
¢ozme 15 75  19.35***
16 Tl 20.24%**
11 .52 17.38*** 25 66 22.71***
14 .65 24.45%** 26 .69  18.88***
25 57 23.36*** 34 57 20.87***
28 .59 21.64%** 40 54 17.31%**
30 .50 28.38*** 42 .60  18.65***
Efor sarf etme 11 .62 19.42%** Problem 15 72 16.38***
23 .56 17.31%%*  ¢ozme 16 67  19.66***
24 .64 16.80***  giiveni 34 69 18.49***
32 .59 16.05%** 40 64 23.21***
36 .67 16.76***  Problem 5 73 19.65***
39 .60 23.76***  ¢ozme 21 56 20.30***
42 .64 20.04***  derinligi 22 62 17.78***
Kavramsal 1 72 21.38*** 25 66 24.35***
baglantilar 5 68 o 34 64 26.81***
6 .62 20.97*** 40 53 21.45***
13 .65 24.38***
21 .60 19.95***
32 .58 16.99***
***n<.001
4. Tartisma

Bu arastirmanin amaci CLASS (FOTO)1 Tiirkceye uyarlamak ve olcegin gecerlik ve
giivenirlik analizlerini incelemektir. Olgek uyarlamada son derece ©nemli olan dilsel
esdegerlik calismasi icin FOTO’niin Ingilizce ve Tiirk¢e form puanlar arasindaki korelasyon
hesap edilmis ve iki form puanlar arasinda yiiksek diizeyde tutarlilik oldugu gortilmiistiir. Bu
sonug¢ Olgegin Tirk¢eye ¢evrilmesi siirecinin basarili bigimde tamamlandigini géstermesi
acisindan anlamhidir. AFA sonucunda toplam varyansin %78’ini aciklayan 8 faktorlii bir yap1
elde edilmistir. Faktorler altinda yer alan maddelerin tiimii orijinal formdaki faktrlere uygun
bir dagilim sergilemistir. Bu 8 faktdr altinda yer alan 36 maddenin faktor yiikleri .49 ve iizeri
oldugu icin faktor analizi sonucunda 6lgekten higbir madde atilmamistir. Ayrica DFA icin
uyum indeksi sinirlart gz oniine alindiginda modelin iyi diizeyde uyum verdigi ve 6lgegin
orijinal faktor yapisinin Tiirkge versiyonunun faktor yapisiyla uyustugu gorilmektedir.
Olgegin ig tutarhilik katsayilarinin yiiksek bulunmast i¢ tutarliligmin yeterli diizeyde oldugunu
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gostermektedir. Olgegin puan degismezligi test-tekrar test ydntemiyle incelemistir.
Arastirmalarda kullanilabilecek 6lgme araglari i¢in ongoriilen giivenirlik diizeyinin .70 oldugu
(Tezbagaran, 1996) dikkate alinirsa, 6lgegin tiim alt boyutlarina iligkin glivenirlik diizeyinin
yeterli oldugu sOylenebilir. Madde-toplam korelasyonunun yorumlanmasinda .30 ve daha
yiikksek olan maddelerin, bireyleri Olgiilen 6zellik bakimindan iyi derecede ayirt ettigi
(Biiytikoztiirk, 2004) goz oniine alindiginda, madde-toplam korelasyonlarinin yeterli oldugu
goriilmektedir. %27’lik alt ve iist grup puanlari arasinda yapilan t testi sonuglari tiim maddeler
ve alt dlcekler i¢in anlamli bir farklilik oldugunu ortaya koymustur. Gegerlik ve giivenirlik
calismalarindan elde edilen bulgular FOTO’niin Tiirkge formunun gecerli ve giivenilir bir
Ol¢me araci oldugunu gdstermektedir.

5. Sonuglar ve Oneriler

Ingilizce ve Tiirkge form puanlari arasindaki yiiksek korelasyon Kkatsayilari, geviri
maddelerin Orijinalleri ile uyumlu ve 6l¢egin Tiirkge formunun O6zgilin Olgekle es deger
oldugunu gostermektedir. Olgegin yapr gecerligini belirlemek amaciyla yapilan AFA
sonucunda agiklanan toplam varyans orani %78 olarak bulunmustur. Olgek gelistirme ve
uyarlama calismalarinda agiklanan varyans orani i¢in %30 ve iizeri Ol¢iit olarak alindigi
diisiiniildiigiinde, Slcegin yap1 gecerliginin fazlasiyla saglandig: goriilmektedir. I¢ tutarlilik
degerleri 6lgekte yer alan maddelerin birbirleri ile tutarli, dolayisiyla i¢ tutarlilik anlamindaki
glivenirligin yiiksek oldugunu gostermektedir. Ayrica, elde edilen test-tekrar test giivenirlik
katsayilariin yiiksek oldugu goriillmektedir. Madde-toplam korelasyonu ve 27°1ik alt-iist grup
karsilastirmalart sonuglart da Olgegin madde ayirt edicilik giiciiniin yeterli oldugunu
gostermistir. FOTO niin gegerlik ve giivenirlik ¢alismalarmin yapildig: bu arastirma sonunda
elde edilen bulgulara gore, 6lcegin Ogrencilerin Fen/Fizik alanindaki ilgi ve yetenekleri
diizeylerini belirlemek amaciyla gecerli ve giivenilir bir 6lgek olarak kullanilabilecegi
sonucuna varilmistir.

Sonuglara dayali olarak, bu Olgegin ortadgretime gegis yapan Ogrenciler lizerinde
uygulanarak fizige yonelik tutumlari belirlenebilir ve 6gretmenler tespit edilen tutumlara
iliskin  derslerinde 06gretim yontemleri ve etkinlikler gergeklestirebilirler. Ayrica,
ortadgretimin daha {ist siniflarinda bu 6lgek dgrencilere uygulanabilir. Ilgili 6lgegin orijinal
formunda da belirtildigi gibi, FOTO kimya ve biyoloji gibi diger fen bilimleri branslari i¢inde
kullanilabilir. Bu sayede bu branslara yonelik 6grencilerin tutumlar: tespit edilebilir.
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