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The purpose of the current study was to adapt the “Energy Literacy Scale” developed
by DeWaters, Qagish, Graham and Powers (2013) into Turkish and to ensure its
reliability and validity for the Turkish context. The items were first translated into
Turkish and then back translated into English. In the next stage, the consistency
between the translations was checked to analyze any missing in meaning. English
lecturer evaluated items’ comprehensibility levels, word and sentence structures and
cultural compliance level. The scale was administered to 550 students from middle
schools in the city of Mugla. Then, Exploratory Factor Analysis (EFA) was firstly
conducted to establish the construct validity of the scale. Later, to test the model fit of
the item-factor structure obtained from EFA, Confirmatory Factor Analysis (CFA) was
run. Finally, Cronbach Alpha reliability coefficient was calculated for the whole scale
and for each factor. The results appeared a three-factor scale (cognitive, affective and
behavioral). Moreover, the internal consistency coefficients for each factor ranged
from .72 to .82 as well as the coefficient for the whole scale was found to be .83.
Overall, a valid and reliable scale was developed to evaluate secondary school
students’ energy literacy levels of energy education.
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Bu arastirmanin amaci DeWaters, Qaqish, Graham ve Powers (2013) tarafindan
gelistirilen “Enerji Okuryazarligi Olgegi”ni Tirkceye uyarlamak ve &lgegin Tirkce
formunun gecerlilik ve guvenilirligini saglamaktir. Bu amag¢ dogrultusunda, olgek
maddeleri énce Tiirkeye cevrilmis, sonra maddelerin ingilizceye geri cevrilmesi
yapilmigtir. Bir sonraki asamada ise ceviriler arasindaki tutarlihk incelenmis, anlam
kaybi ya da degisiklikler kontrol edilmistir. Yapilan islemler ingiliz Dili Egitimi 6gretim
elemanlari tarafindan degerlendirmeye tabi tutularak, sorularin anlasilirhgi, kelime ve
climle yapilar ile kiltirel uygunlugu gozden gegirilmis ve dlgege son hali verilmistir.
Olgegin gegerlilik ve giivenilirliginin saglanmasi amaciyla 6lcek Mugla ili merkez
ortaokullarindaki 550 &grenciye uygulanarak cesitli analizler yapilmistir. ilk olarak
6lcegin yapi gegerliligini saglamak icin agimlayici faktor analizi (AFA) yapilmistir.
Sonrasinda AFA’dan elde edilen madde-faktér yapisinin model uyumu dogrulayici
faktor analizi (DFA) ile test edilmistir. Son olarak ise 6lgegin glvenilirlik galismalari
kapsaminda 6lgegin genelinin ve her bir faktérin (bilissel boyutta KR-20) Cronbach-
Alpha guvenilirlik katsayisi hesaplanmistir. Arastirma sonucunda Olgegin bilissel,
duyugsal ve davranigsal olmak Uzere 3 boyutu kapsadigl tespit edilmistir. Ayrica
olgekteki her bir boyuta yonelik i¢ tutarlilik katsayisinin .72 ve .82 arasinda degistigi,
tim Olgege ait degerin ise .83 oldugu belirlenmistir. Bu dogrultuda ortaokul

" Bu calisma 3.Uluslararas: Avrasya Egitim Arastirmalar1 Kongresi’nde (2016) sozlii bildiri olarak sunulmustur.
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Ogrencilerinin enerji egitimine iliskin enerji okuryazarlklarinin degerlendirilebilecegi
gecerli ve guvenilir bir 6lgek gelistirilmistir.

Introduction

The main goal of science teaching is to impart the basic concepts of science and scientific process
skills and to provide students with opportunities to practice them in their daily lives. One of the basic
concepts of science is energy. As this concept plays a linking role between other concepts of science,
understanding of the concept of energy is an important milestone in the development of science
literacy. Therefore, many researchers have investigated students’ understanding of the concept of
energy (Boylan, 2008; DeWaters et al., 2013; Jin& Anderson, 2012; Rizaki&Kokkotas, 2013). The concept
of energy is a concept that should be focused on for students to understand physical, biological and
technological developments and to internalize how they occur. Moreover, this concept plays a key role
in the understanding of other concepts, in explaining other occurrences in nature such as ozone layer
depletion, global warming, climate change and in making sense of the energy-related events occurring in
socio-scientific and environmental fields such as the exploitation of energy resources, establishment of
nuclear power plants (Guven&Suliin, 2017; Jin& Anderson, 2012). In this context, it is necessary to give
students an effective energy education to raise their awareness of energy-related issues, make them
understand the energy-environment relationship and thus foster their ability to produce integrative
solutions and have them attain a vision of sustainable environment.

Energy Education

One of the most important issues of 21st century is energy because with its effects on environmental
issues such as climate change, energy use and security, fossil fuel-based energy production and use, air
pollution, acid rains and global warming, energy causes some serious concerns (Armaroli&Balzani, 2007;
Panwar, Kaushik & Kothari, 2011). In this connection, what is expected from science curriculums is to
foster students’ conceptual knowledge of energy and to promote their development in the direction
towards exhibiting energy-related positive attitudes and behaviors (Barrow &Morrisey, 1989). When
science curriculums are examined in terms of their energy content, it is seen that they address issues
such as renewable and non-renewable energy resources, energy production, storage and transfer,
energy consumption and saving. According to Bodzin (2012), most of the energy-related concepts
should be included in national curriculums. However, when national and international studies are
examined, it is seen that middle school students have very little knowledge on energy-related subjects
(Boylan, 2008; Hirgca, Calik&Akdeniz, 2008; Lee & Liu, 2010; Liu & Tang, 2004; Opitz, Harms, Neumann,
Kowalzik& Frank, 2015; Téman&Odabasi-Cimer, 2013; Unal-Coban, Aktamis&Ergin, 2007; Yirimezoglu,
Ayaz&Cokelez, 2009). If students have incomplete or inaccurate knowledge about energy, this can be an
obstacle for students to search for solutions to environmental issues such as global warming and to
select appropriate energy use (Akitsu, Ishihara, Okumura &Yamasue, 2017).

Effective energy-related curriculums should not only target cognitive knowledge and skills, but also
their energy-related attitudes, values, beliefs, intentions, and action strategies. In this respect, effective
content knowledge and cognitive skills as well as affective and behavioral gains should be included in
effective energy curriculums (DeWaters et al., 2013). In this context, DeWaters and Powers (2013), Lay,
Khoo, Treagust and Chandrasegaran (2013) emphasize the importance of context-based curriculums
that emphasize energy literacy and they argue that effective energy education will develop with energy
literacy including content knowledge as well as attitudes and behaviors related to energy because with
the context-based curriculum, students will be able to relate the energy concept to the daily life,
recognize the energy-related environmental problems and offer solutions to these problems. They will
also be willing to take personal responsibility for energy consumption and energy saving (Lay et al.,
2013). Whether these objectives can be imparted to individuals or students through the curriculum can
be evaluated by examining their energy literacy.
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Energy Literacy

Students’ having sufficient level of scientific understanding of energy issues, displaying positive
attitudes towards them and supporting these positive attitudes with their behaviors in their daily lives is
called energy literacy in the literature (DeWaters& Powers, 2011; DeWaters et al., 2013; Lay et al.,
2013). The concept of energy literacy refers to a wide range of content knowledge about affective and
behavioral dimensions, as well as the competence that people need to make informed choices and pay
attention to energy conservation (DeWaters et al., 2013; Lay et al., 2013). An energy literate person
must have a conceptual knowledge base of energy resources and should understand the concepts of
science as well as problems related to energy production, storage, transfer, energy consumption, energy
saving, renewable and non-renewable energy resources. Within the affective and behavioral dimensions
of energy literacy, the energy literate individual considers the need for energy saving, recognizes the
impact of personal energy use decisions and actions on the environment and society, exhibits behaviors
reflecting these attitudes in terms of the development of energy resources and energy consumption and
make choices in this direction (DeWaters& Powers, 2011). In summary, energy literacy consists of
cognitive (knowledge, understanding, skills), affective (sensitivity, attitudes) and behavioral (intention,
participation, action) areas that have an impact on energy-related understandings. In addition, energy
literacy is based on the theory of planned behavior (Ajzen&Fishbein, 1980) in which the level of
knowledge about a particular object / subject is expected to lead to the development of more positive
attitudes and beliefs about the object / subject (Ajzen&Fishbein, 1980).

When the research on energy literacy is examined, it can be concluded that students are insufficient
in the cognitive area, they are not concerned about energy problems and they are reluctant to produce
solutions (Bodzin, Fu, Peffer&Kulo, 2013; Brounen, Kok& Quigley, 2013; Chen, Chou, Yen & Chao, 2015;
Chen, Liu & Chen, 2015; Chikaire, Ani, Nnadi&lbeji, 2015; Cotton, Miller, Winter, Bailey & Sterling, 2015;
Dewaters et al., 2013; Fah, Hoon, Munting& Chong, 2012; Karpudewan, Ponniah& Zain, 2016; Lee, Lee,
Altschuld& Pan, 2015; Sovaccol& Blyth, 2015). As seen, the quality energy curriculums are evaluated in
terms of energy literacy in the existing research. In our country, there is a paucity of research on
whether or not energy literacy is effectively addressed in curriculums. In this regard, Géciik and Sahin
(2016) investigated the effect of the problem-based learning approach on the energy literacy of 5th
grade students. As a result of the study, they concluded that the problem-based learning approach
positively affected the students' energy literacy. In the current study; on the other hand, the “Energy
Literacy Scale” developed to determine students’ energy literacy-related cognitive, affective and
behavioral characteristics was adapted to Turkish and in this connection, the required reliability and
validity studies of the scale were conducted.

The Energy Literacy Scale

The Energy Literacy Scale was developed by DeWaters et al. (2013) to measure the energy literacy of
middle school students attending schools located in the New York State. In the development of the
scale, environmental literacy and technology literacy as well as scientific concepts related to energy
were capitalized on. Thus, a scale consisting of three dimensions that are content knowledge (cognitive),
sensitivity, attitude (affective) and behavioural and a total of 61 items was developed. Cognitive
characteristics include cognitive skills such as critical analysis, problem solving and clarification of values,
as well as both technical and formal and informal content knowledge. Affective and behavioural
characteristics define a person who recognizes the existence of global energy problems and is willing to
participate in their solutions (DeWaters et al., 2013). In addition, it was found that the scale was strictly
in compliance with these criteria that define energy literacy in terms of students' knowledge, attitude,
beliefs and behaviours related to energy and had high internal consistency (DeWaters& Powers, 2013).

It is seen that energy literacy scale has been used in various studies in order to determine the
energy-related cognitive, affective and behavioural characteristics of middle school students (Akitsu et
al., 2017; Chen, Chou, Yen & Chao, 2015; Fah et al., 2012; Horst, Harrison, Staddon & Wood, 2016;
Karpudewan et al., 2016; Lee, Chang, Lai, Guu& Lin, 2015). In addition, it has been determined that the
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energy literacy scale has been translated into various languages such as Japanese, Chinese and
Taiwanese to be used in energy literacy studies (Akitsu et al., 2017; Chen, Chou, Yen & Chao, 2015).
Especially in these studies, it is emphasized that the scale can be easily applied within the classroom,
and that the students' affective and behavioural characteristics as well as content knowledge are
measured effectively by using this scale. Therefore, the “Energy Literacy Scale” can be used to evaluate
the energy literacy of middle school students and the science curriculum in terms of energy education in
our country.

The fact that this scale has very strong psychometric properties and that it has been translated into
various languages in order to determine students' energy literacy levels multidimensionally in
international studies reveals the usefulness and quality of the scale. This strengthens the universality of
the scale. In this context, it is considered that it is appropriate to adapt the Energy Literacy Scale to
Turkish in the absence of a scale that can be used to determine the energy literacy levels of students in
our country. Thus, a scale adaptation study was carried out on energy literacy in order to gain a scale
with qualified and strong psychometric properties about energy literacy in the current study. Thus,
through the adaptation of this scale to Turkish, it will be possible to elicit the effect of the science
curriculum followed to teach science as of the elementary school 3rd grade on the energy literacy level
of 7th and 8th grade middle school students. In addition to these, there is a need for a measurement
tool that can serve to determine the level of energy literacy, which is one of the dimensions in the field
of science, in terms of achieving the goal of creating science literate individuals declared in science
curriculums as well as the science achievement in international exams such as PISA and TIMSS. Thus,
science teachers can use the “Energy Literacy Scale” to determine the cognitive, affective and
behavioural characteristics of their students in relation to energy issues and energy-related
environmental problems. The purpose of the current study is to adapt the “Energy Literacy Scale” into
Turkish and to perform the reliability and validity studies of the scale.

Method

In the current study, the “Energy Literacy Scale” developed by Dewaters, Qaqish, Graham and
Powers (2013) was administered to middle school students to adapt it into Turkish and its reliability and
validity studies were conducted. In this regard, first the original scale was translated into Turkish by two
academicians specialized on teaching of English as a foreign language and then it was back translated. In
the next stage, the consistency between the scale back translated to English and the original English
version of the scale was examined; losses and changes in meaning were checked. All these operations
were evaluated by two instructors of English as a foreign language and the scale items were reviewed in
terms of the suitability of the words and structures used and cultural coherence; as a result, the final
form of the scale was given. For example, in the original English version of the “Energy Literacy Scale”
the item 49 is related to a concept (ENERGY STAR) that is a widely used concept in America thus familiar
to American students. In the adapted scale, this item was changed into A Class Energy Efficiency in
White Appliances. In this way an adaptation was made. Then, the scale was reviewed in terms of
language, content, measurement and evaluation by the researchers and experts. In order to establish
the validity and reliability of the scale, the scale was administered to students attending middle schools
located in the central province of the city of Mugla and then various analyses were run on the collected
data. First, in order to establish the construct validity of the scale, exploratory factor analysis (EFA) was
performed. Then, the model fit of the item-factor structure obtained from EFA was tested with
confirmatory factor analysis (CFA). Finally, in order to establish the validity of the scale, the Cronbach
Alpha reliability coefficient was calculated for the whole scale and for each factor (KR-20 for the
cognitive dimension).

Participants

The adaptation studies of the scale were conducted with the participation of a total of 550 students
from 3 different middle schools located in the central province of the city of Mugla in 2016-2017 school
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year. In the selection of these schools, convenience/random sampling method was employed. Some
demographic information about the study group is given in Table 1.

Table 1.
Study Group
N %
7" grade 327 59.50
Grade 8™ grade 223 40.50
Total 550 100.00
Girl 277 50.4
Gender Boy 273 49.6
Total 550 100.00

Within the context of the scale adaptation studies, the scale was administered to a total of 573
middle school students (327 7" grade students, 223 8" grade students; 277 girls, 273 boys); of these
administered scales, 550 were accepted to be complete and subjected to the analyses. The scales of 23
students were discarded from the analyses as they were empty or carelessly filled in.

The Adaptation Process of the Energy Literacy Scale

The first 4 items of the scale make up the sub-dimension “Self-Perception Related to Energy
Literacy”. No factor analysis was conducted on this sub-dimension. The purpose behind the construction
of this sub-dimension is to determine the participant’s self-perception of energy literacy, self-efficacy. As
the first four items of the scale are in this sub-dimension, the factor analysis was conducted on the
remaining items. After that, reliability and validity studies of the scale were conducted.

Establishing the Linguistic Validity of the Scale

The scale items were first translated into Turkish by the researchers. Then, they were submitted to
the review of a total of 9 experts (3 experts from the science teaching department, 3 experts from the
Turkish language teaching department and 3 experts from the ELT department). In line with the opinions
of the experts, some corrections and changes were made on some scale items to make it suitable for the
Turkish culture and this final form of the scale is given in the appendices section.

Reliability and Validity Studies of the Scale

The original scale includes 4 items about energy-related self-efficacy, 17 items in the affective
domain, 10 items in the behavioral domain and 30 items in the cognitive domain. The items related to
energy-related self-efficacy aim to elicit data about the participant’s level of information about energy,
participation in energy-related issues, frequency of talking about energy saving and elements making
contributions to saving energy by the participants. The items in the affective dimension of the scale are
evaluated on a five-point response scale “Strongly Disagree=1, Partially Disagree=2, Neither Disagree
Nor Agree=3, Partially Agree=4, Strongly Agree=5". The items in the behavioral dimension of the scale
aim to evaluate how individuals behave in response to energy-related issues in their daily lives and the
items are evaluated on a five-point response scale “Never=1, Rarely=2, Sometimes=3, Frequently=4,
Always=5".

The scale was administered to a total of 573 middle school students (of which 550 were found to be
valid) in order to determine the validity and reliability of the scale. The collected data were subjected to
factor analysis by using SPSS 20.0 program package and AMOS and to the item analysis by using MS
Excel program. In order to determine the construct validity of the scale, first exploratory factor analysis
(EFA) and then confirmatory factor analysis (CFA) were run. In the determination of the correlation
between the factors of the scale, Pearson correlation coefficients were calculated. In the analysis of the
scale items, item analysis techniques based on item total correlation and bottom-top group mean
differences (t-test) were used. In order to estimate the reliability of the scale, internal consistency and
half-split techniques were used. In the estimation of the reliability through the internal consistency
technique, Cronbach Alpha internal consistency coefficient was calculated.
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Findings

In line with the purpose of the current study, the energy literacy scale adaptation studies were
conducted and after the translation of all the parts and items found in the original scale into Turkish, the
necessary operations were conducted. The participants’ responses given to the items included in the
affective, behavioral and cognitive dimensions and to the items aiming to elicit data about the
participant’s level of information about energy, participation in energy use, frequency of talking about
energy saving and elements making contribution to saving energy by the participants are presented in
Tables below.

Table 2.
Data about the Participating Students’ Level of Information about Energy
Level of Information about Energy N %

Expert 27 4.9
Knowledgeable 91 16.5
Little knowledgeable 344 62.5
Not much 80 14.5
Nothing 8 1.5
Total 550 100.0

The highest number of participants were found to be in the category of “Little knowledgeable” with
62.50%. For the participants’ participation in energy use, see Table 3.

Table 3.
Participants’ Participation in Energy Use
Energy Use N %

High energy user 35 6.4
Moderately high energy user 67 12.2
Medium energy user 297 54.0
Sometimes makes attempts to save energy 91 16.5
Always makes attempts to save energy 60 10.9
Total 550 100.0

As can be seen in Table 3, 54.00% of the participants are medium energy users. The participants’
opinions about elements making contribution to saving energy by the participants are presented in
Table 4.

Table 4.
Elements Making Contribution to Saving Energy by the Participants
Elements Making Contribution to Saving Energy N %
School 191 34.7
Book, newspaper, journal 58 10.5
Friend, family 150 27.3
Internet 116 21.1
TV programs 35 6.4
Total 550 100.0

As can be seen in Table 4, the element making the greatest contribution to saving energy by the
participants is school (34.7%) followed by friend, family (27.3%), internet (21.1%). The participants’
opinions about the frequency of talking about saving energy are given in Table 5.
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Table 5.
Participants’ Frequency of Talking about Saving Energy
Frequency of Talking about Saving Energy N %

Very frequently 82 14.9
Frequently enough 291 52.9
Rarely 118 21.5
Once or twice a month 40 7.3
Never 19 3.5
Total 550 100.0

As can be seen in Table 5, majority of the participants (52.9%) are of the opinion that they talk about
saving energy frequently enough.

Findings related to the Validity of the Scale

After making the required corrections and changes for the linguistic and face validity of the scale on
the basis of expert opinions, the scale was administered to 573 middle school students and then first
exploratory factor analysis and then confirmatory factor analysis was conducted to determine the
construct validity. In the principal component analysis conducted within the context of these analyses,
Kaiser-Meyer-Olkin (KMO) value was found to be .882 and Bartlett test result was found to be significant
(1277.756, df=349, p=.000). A KMO value higher than .60 and a significant Bartlett test result indicates
that the collected data are suitable for factor analysis (Seger, 2013). As the data were found to be
suitable for factor analysis, exploratory factor analysis was conducted. In order to determine the
number of factors, factors with an eigenvalue higher than 1 and the ratio of the explained variance were
examined. As a result of the factor analysis conducted and rotation; as in the original scale, 17 items
were found in the affective dimension, 10 items in the behavioral dimension and 30 items in the
cognitive dimension. The basic component values belonging to the original scale and the scale adapted
to Turkish are given in Table 6.

Table 6.

Values from the Exploratory Factor Analysis of the Original Scale and the Scale Adapted to Turkish
Values Original Scale (DeWaters et al., 2013) Scale Adapted to Turkish
N 526 550
Kalse.r-!\/leyer-OIkln (KmMO) Not stated 882
Coefficient

Chi-square Value (X°) 408.00 1277.756

sd 350 349

X/sd 1.17 3.66

p Not stated .000

After the examination of the principal components of the scale, its exploratory factor analysis values
were also examined. The exploratory factor analysis results for the scale are given in Table 7.

Table 7.
Exploratory Factor Analysis Results for the Original Scale (DeWaters et al., 2013)

Total Variance

Factor ltem No Factor loading Factor Eigenvalue Explained by the
Factor
52 .54
53 .61
Affective 55 58
Dimension - 7.86 46.3%
57 .59
(17 Items)
58 37
71 .51
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Total Variance

Factor Iltem No Factor loading Factor Eigenvalue Explained by the
Factor
72 71
73 .73
74 .61
59 .60
61 .59
62 .63
63 .58
64 .61
65 .72
67 -.62
68 71
75 .58
77 .62
78 .63
. 79 .67
Bfehawo.ral 30 o8
Dimension 5.63 56.4%
(10 Items) 86 23
83 .79
84 .70
81 .83
82 .70

The eigenvalue found for the affective dimension of the original scale including 17 items is 7.86 and
the total variance explained by this factor was found to be 46.3%. The eigenvalue found for the
behavioral dimension of the scale including 10 items is 5.63 and the total variance explained by this
factor was found to be 56.4%. For the Turkish adapted version of the scale, factor loadings, eigenvalues
and the total variances explained by the factors are given in Table 8.

Table 8.
Exploratory Factor Analysis Results for the Scale Adapted to Turkish

Total Variance

Factor Item No Factor loading Factor Eigenvalue Explained by the

Factor

5 .597

6 .603

7 .551

8 .521

9 .521

10 .563

Behavioral 11 .650
Dimension 12 .709 6.61 37.65%

(17 Items) 13 .606

14 .556

15 761

16 .553

17 .595

18 512

19 .639
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Total Variance

Factor Iltem No Factor loading Factor Eigenvalue Explained by the
Factor
20 .642
21 .532
22 .601
23 .556
24 .527
Behavioral 25 542
Dimension 26 597 4.77 47.67%
27 .554
(10 Items)
28 .677
29 .533
30 .664
31 .627

In the scale adapted to Turkish, the eigenvalue found for the affective dimension having 17 items is
6.61 and the total variance explained by this factor was found to be 37.65%. The eigenvalue found for
the behavioral dimension of the scale including 10 items is 4.77 and the total variance explained by this
factor was found to be 47.67%. After exploratory factor analysis, confirmatory factor analysis was run.
The confirmatory factor analysis values belonging to the original scale and the scale adapted to Turkish
are given in Table 9.

Table 9.
Values from the Confirmatory Factor Analysis of the Original Scale and the Scale Adapted to Turkish
Fit Fit VaIu.e.s for Fit Values for the Scale Adapted Goodness-of-fit Acceptable )
. the Original . Goodness-of-fit
index to Turkish Range
Scale Range
X 408.00 1277.756 (In the Acceptable 0<x*<2sd 2sd <X* < 3sd
Range of Goodness-of-fit)
2 3.66 (In the Acceptable Range of 2 2<X*/sd <3
< <
X/sd 1.17 Goodness-of-fit) 0<X/sd<2 or<4
<
RMSEA 018 .070 (In the Acceptablg Range of 0 < RMSEA < 05 .05 < RMSEA <
Goodness-of-fit) .08
SRMR Notstated 04 (IntheAcceptableRangeof o coye o 05 g5 < srRMR<.10
Goodness-of-fit)
.92 (In the Acceptable Range of .95 < CFl<.97 or
<CFlI <
CFl 7 Goodness-of-fit) 97 < CF<1.00 .90 < CFl < .97
GFI Not Stated 91 (In the Acceptable Range of - o0 _ori 109 90 <GFI<.95
Goodness-of-fit)
AGFI Not Stated 86 (In the Acceptable Range of - o) _scric10  g5<AGFI<.90

Goodness-of-fit)

In order to confirm the construct validity of the scale obtained from the exploratory factor analysis,
confirmatory factor analysis was conducted by using AMOS. Within the context of the confirmatory
factor analysis of the Energy Literacy Scale, goodness-of-fit indices were calculated and they were found
to be in the acceptable range of goodness-of-fit; AGFI: .86, GFl: .91, CFl: .92, RMSEA: .070, SRMR: .084
and according to Schermelleh-Engel, Moosbrugger and Miuler (2003), these goodness-of-fit values are
adequate. The chi-square value of the model was calculated to be X2=1277.756; df=349; p<.001 and
found to be significant. When the chi-square value was divided into degree of freedom, it was found to
be X2=1277.756; df=349; (Xz/df = 3.66) and as it is smaller than 4, it indicates an acceptable fit (Seger,
2013). The confirmatory factor analysis results for the Energy Literacy Scale are given in Table 10.
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Table 10.
Confirmatory Factor Analysis Results for the Energy Literacy Scale Adapted to Turkish
Factor Iltem Factor loading t values R?
5 .69 15.32 .56
6 .56 15.02 .54
7 .66 15.60 .58
8 .56 16.07 .62
9 .59 15.73 .53
10 .66 16.12 .58
11 .69 15.52 .52
12 71 15.69 .53
Affective Dimension 13 71 15.82 .56
14 .56 16.09 .63
15 71 15.39 .56
16 .68 15.66 .54
17 .64 15.75 .51
18 .56 15.02 .49
19 .73 15.13 .53
20 .68 14.89 47
21 .66 15.20 .53
22 .76 15.33 .58
23 .75 15.24 .54
24 77 15.40 .55
25 .74 15.15 .55
havi | Di . 26 .72 15.51 .56
Behavioural Dimension >7 7 1536 o3
28 71 15.35 .52
29 .75 15.23 .54
30 .70 15.18 .53
31 .73 15.41 .56

As the items 32-61 are in the cognitive dimension, they are not included in

Cognitive Dimension

the confirmatory factor analysis.

The results of the confirmatory factor analysis have revealed that the factor loadings of the scale
items are statistically significant. These item factor loadings were found to be ranging from .56 and .77.
When the t values of all the items were examined, it was found that the factor loadings are statistically

significant. These values show that the scale has construct validity.

In order to evaluate the correlations between the whole scale and the sub-dimensions and between
the sub-dimensions themselves, Pearson correlation coefficients (r) were calculated. The correlations

between factor scores and factor total scores are given in Table 11.

Table 11.
Correlations between the Factor Scores and Factor Total Scores of the Scale Adapted to Turkish
ltem Factor 1: Factor 2: Factor 3: Whole
Factors N X S Affective Behavioural  Cognitive
Number . . . . . . Scale
Dimension Dimension Dimension
Factor 1:
Affective 17 550 59.26 10.86 - ( '_4(7)§0) ( '_3(2)§0) ( '_8330)
Dimension p= p= p=:
Factor 2: 478 312 .733
1 2 .
Behavioural 0 >0 37.23 7.64 (p=.000) (p=.009) (p=.000)
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Factor 1: Factor 2: Factor 3:

Factors Item N X S Affective Behavioural  Cognitive Whole
Number . . . . . . Scale
Dimension Dimension Dimension
Dimension
Factor 3:
.328 312 .507
Cognitive 30 550 9.37 3.40 B _ - _
Dimension (p=.000) (p=.009) (p=.000)

.878 733 .507

Whole Scale 57 550 105.85 16.53 (p=.000) (p=.000) (p=.000)

Significance: p<.05 Low correlation: 0.00-0.30 Medium correlation: 0.31-0.70 High correlation: 0.71-
1.00

For the whole scale and each of the factors, Pearson correlation coefficients were calculated. When
these coefficients and significance levels are examined, it is seen that there is a positive, medium and
significant correlation between the affective dimension and the behavioural dimension (r=.478; p=.000);
there is a positive, medium and significant correlation between the affective dimension and cognitive
dimension (r=.328; p=.000); there is a positive, high and significant correlation between the affective
dimension and the whole scale (r=.878; p=.000); there is a positive, medium and significant correlation
between the behavioural dimension and the cognitive dimension (r=.312; p=.009); there is a positive,
high and significant correlation between the behavioural dimension and the whole scale (r=.733;
p=.000); there is a positive, medium and significant correlation between the cognitive dimension and
the whole scale (r=.507; p=.000). When the correlations between the factors are considered, it can be
argued that the scale consists of three factors correlated with each other.

Findings from the Analysis of the Scale Items

Item total correlation levels, item discrimination levels and the responses given by the students in
the top and bottom groups and the levels of significance between the means obtained from the factor
analysis of the scale items were examined. The results of these analyses are given in Table 12.

Table 12.
Item Analysis Results for the Items in the Scale Adapted to Turkish as a result of the Factor Analysis
Top Grou Bottom Grou
tem  ltemTotal \  oifficulty €T (|\F1)=149)p (N=149) i D
No Correlation Discrimination
S X S
Factor 1: Affective Dimension
5 .532 - .18 (Low) 4.29 .89 2.45 .99 .000
6 .591 - .11 (Low) 3.52 .99 3.00 .98 .000
7 .437 - .27 (Medium)  4.34 .98 2.63 .97 .000
8 427 - .21 (Medium)  2.75 .99 2.69 .96 .000
9 .480 - .33 (Medium)  3.80 .89 2.48 .94 .000
10 .583 - .29 (Medium)  4.54 .90 2.66 .98 .000
11 .551 - .31 (Medium)  4.63 .75 2.52 .91 .000
12 .628 - .41 (High) 4.72 .58 2.47 .99 .000
13 531 - .29 (Medium)  4.35 .90 2.48 .89 .000
14 .564 - .15 (Low) 3.50 .98 2.97 .92 .000
15 .603 - .43 (High) 4.94 .37 2.63 .93 .000
16 .469 - .27 (Medium)  4.17 .99 2.48 .93 .000
17 .453 - .29 (Medium)  4.31 .97 2.45 .94 .000
18 .463 - .32 (Medium)  4.10 .96 2.95 .96 .000
19 .595 - .40 (High) 4.36 .88 2.48 .95 .000
20 .546 - .30 (Medium)  4.81 .65 2.79 .96 .000
21 .435 - .25 (Medium)  4.23 .94 2.75 .96 .000
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ltem Item Total Iltem Top Group Bottom Group
. Item Difficulty S (N=149) (N=149) p
No Correlation Discrimination
X S X S
Factor 2: Behavioral Dimension
22 490 - .38 (Medium)  4.64 .55 2.83 .99 .000
23 492 - .38 (Medium)  4.72 .60 2.86 .98 .000
24 428 - .18 (Low) 4.75 49 3.28 .99 .000
25 419 - .36 (Medium)  4.80 A8 3.11 .94 .000
26 476 - .41 (High) 4.12 .88 2.24 .96 .000
27 448 - .29 (Medium)  4.74 A8 2.87 .93 .000
28 469 - .43 (High) 4.64 .58 2.28 .92 .000
29 495 - .32 (Medium)  4.66 .58 291 .93 .000
30 465 - .42 (High) 4.56 71 2.18 .97 .000
31 423 - .23 (Medium)  4.48 72 2.49 .95 .000
Factor 3: Cognitive Dimension
32 411 .75 (Easy) .18 (Low) .81 .40 .54 .50 .000
33 .328 .59 (Moderate) .23 (Medium) 70 46 .35 .48 .000
34 .345 .29 (Difficult) .17 (Low) .30 46 .15 .36 .000
35 .337 .34 (Difficult) .16 (Low) 41 .49 17 .38 .000
36 .286 .52 (Moderate) .34 (Medium) 72 .45 21 41 .000
37 .233 .22 (Difficult) .12 (Low) .19 .40 A1 31 .000
38 .304 .46 (Moderate) .44 (High) .68 47 17 .37 .000
39 291 .74 (Easy) .46 (High) .90 .30 .37 .48 .000
40 .218 .43 (Moderate) .23 (High) .55 .50 21 41 .000
41 .270 .29 (Difficult) .21 (Medium) 32 A7 .15 .36 .000
42 .259 .44 (Moderate) .34 (Medium) .64 .48 .14 .35 .000
43 .220 .43 (Moderate) .34 (Medium) .62 49 A1 .32 .000
44 .267 .38 (Difficult) .22 (Low) .39 49 21 41 .000
45 .206 .28 (Difficult) .14 (Low) .25 43 .10 .30 .000
46 .265 .41 (Moderate) .18 (Low) .36 48 .18 .39 .000
47 .263 .57 (Moderate) .46 (High) .28 .45 A1 31 .000
48 319 .36 (Difficult) .25 (Medium) .49 .50 .19 .40 .000
49 .304 .39 (Difficult) .48 (High) .76 43 .19 31 .000
50 241 .40 (Moderate) .22 (Medium) .36 A8 A1 .35 .000
51 .284 .32 (Difficult) .24 (Medium) .50 .50 14 .36 .000
52 .264 .30 (Difficult) .33 (Medium) .54 .50 .15 .34 .000
53 .239 .34 (Difficult) .18 (Low) .29 .45 13 .33 .000
54 .201 .29 (Difficult) .23 (Medium) .23 43 12 .38 .000
55 222 .30 (Difficult) .19 (Low) .30 46 17 31 .000
56 .280 .34 (Difficult) .23 (Medium) .30 46 A1 .36 .000
57 214 .29 (Difficult) .21 (Medium) .29 45 .15 .34 .000
58 .245 .30 (Difficult) .24 (Medium) .29 45 13 .33 .000
59 .238 .31 (Difficult) .36 (Medium) .34 A48 13 .35 .000
60 .278 .45 (Moderate) .31 (Medium) .52 .50 .20 .40 .000
61 232 .31 (Difficult) .23 (Medium) .28 45 .09 .28 .000

When the item total correlations given in Table 12 are examined, it is seen that these values range
between .427 and .628 for Factor 1; between .419 and .495 for Factor 2; between .201 and .411 for

Factor 3.
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When the item discrimination levels and values are examined it is seen that these values range
between .11 and .43 for Factor 1; between .18 and .43 for Factor 2 and .12 and .48 for Factor 3.
According to Erkus (2003), an item-test correlation coefficient higher than .40 means that it is highly
discriminating; a coefficient ranging from .30 to .40 means that it has a good discrimination and a
coefficient ranging from .20 to .30 means that it needs to be corrected. The discrimination values of all
items in the final form of the Energy Literacy Scale are either low, medium or high. As none of the items
in the adapted scale has a discrimination value lower than .10, no item was discarded from the scale. In
addition, item difficulty levels of the items in the cognitive dimension of the scale were also investigated
in terms of their item difficulty values and they were found to be ranging from .22 to .75. In the
cognitive dimension of the scale adapted to Turkish, it was found that there are 2 easy items, 10
moderately difficult items and 18 difficult items.

Through the item analyses conducted on the top group made up of the 27% of the sampling (N=149)
with the highest scores and the bottom group made up of the 27% of the sampling (N=149) with the
lowest scores, arithmetic means, standard deviations and significance levels were calculated and it was
found that the participants in the top group have higher mean scores than the participants in the
bottom group and significance values (p) calculated with the independent samples t-test were found to
be significant for all of them p=.000 (p<.001). These values show that the Energy Literacy Scale is a
discriminating and accordingly a valid scale in terms of the top group and bottom group difference.

Findings related to the Reliability of the Scale

In the current scale adaptation study, in order to estimate the validity of the scale, Cronbach Alpha
internal consistency coefficients were calculated for the affective and behavioral dimensions of the
scale. For the cognitive dimension of the scale, Kuder Richardson (KR-20) coefficient was calculated and
found to be .72. In addition, for each factor of the scale and for the whole scale, item number, internal
consistency coefficient, arithmetic mean, standard deviation, mod, minimum-maximum and range
values were calculated. These values are given in Table 13.

Table 13.
Factors, Reliability Coefficients of the Factors and Other Statistical Values for the Scale Adapted to
Turkish

The  peliabilit
Factor Number . v X S Mod Minimum Maximum Range
Coefficient
of Items
Affective
HTEEH 17 a=.76 550 59.26 10.86 65.00  23.00 81.00  58.00
Dimension
Behavioral a=.82 550 37.23 7.64 37.00  10.00 50.00  40.00
Dimension
Cognitive 30  KR20=72 550 9.37 340 8.0 0.00 19.00  19.00
Dimension
Whole
oo 57 a=.83 550 105.85 16.53 111.00  59.00 141.00  82.00

For each factor and the whole scale, item number, internal consistency coefficient, arithmetic mean,
standard deviation, mod, minimum-maximum and range values are separately given. The number of
items in the first factor is 17, internal consistency coefficient is .76, arithmetic mean is 59.26, standard
deviation is 10.86, mod 65.00, minimum value is 23.00, maximum value is 81.00 and range is 58.00; the
number of items in the second factor is 10, internal consistency coefficient is .82, arithmetic mean is
37.23, standard deviation is 7.64, mod is 37.00, minimum value is 10.00, maximum value is 50.00 and
range is 40.00; the number of items in the third factor is 30; KR-20 coefficient is .72, arithmetic mean is
9.37, standard deviation is 3.40, mod is 8.00, minimum value is 0.00, maximum value is 19.00 and range
is 19.00. As the reliability (internal consistency) coefficients for all the factors and for the whole scale are
over .70, it can be said that the Energy Literacy Scale is a reliable measurement tool. According to
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Tavsancil (2006), an r value higher than .80 means that the scale is highly reliable. The descriptive
statistics calculated for the final form of the adapted scale are summarized in Table 14.

Table 14.
Descriptive Statistics for the Final Form of the Scale Adapted to Turkish
Descriptive Statistics Affechye thawqral §ogn|t|ye Whole Scale
Dimension Dimension Dimension
Arithmetic Mean 59.26 37.23 9.37 105.85
Median 61.00 38.00 9.00 107.50
Mod 65.00 37.00 8.00 111.00
Standard Deviation 10.86 7.64 3.40 16.53
Variance 117.95 58.42 11.58 273.31
Standard Error 46 33 .15 71
Minimum Value 23.00 10.00 0.00 59.00
Maximum Value 81.00 50.00 19.00 141.00
Range 58.00 40.00 19.00 82.00

When the descriptive statistics of the final form of the scale are examined, it is seen that its
arithmetic mean is 105.85; median is 107.50; mod is 111.00; standard deviation is 16.53; variance is
273.31; standard error is .71; minimum score is 59.00; maximum score is 141.00 and range is 82.00.

The general characteristics and values related to the use of the Energy Literacy Scale adapted to
Turkish as a scale whose validity and reliability have been established are given in Table 15.

Table 15.
General Characteristics and Values related to the Use of the Energy Literacy Scale Adapted to Turkish
The Minimum  Maximum Range of Scores
Factor Number Very . . Very
Score Score Low Medium High .
of Iltems Low High
Affective 17 17 85 17.00-  30.60- 44.20- 57.80- 71.40-
Dimension 30.59 44.19 57.79 71.39 85.00
Behavioral 10 10 100 10.00-  28.00- 46.00- 64.00- 82.00-
Dimension 27.99 45.99 63.99 81.99 100.00
Cognitive 30 0 30 0.00- 6.00- 12.00- 18.00- 24.00-
Dimension 5.99 11.99 17.99 23.99 30.00
Whole 57 27 215 27.00- 64.60- 102.20- 139.80- 177.40-
Scale 64.59 102.19  139.79 177.39 215.00

The scores related to the use of the Energy Literacy Scale are important in terms of determining the
levels of the scores to be taken from each dimension and the whole scale. In other words, when this
scale is used in other studies, the researcher will be able to assign a meaning to each score to be taken
from the scale. For instance, when a participant takes 50.00 from the “affective dimension”, it can be
interpreted that he/she is moderately energy literate from affective dimension or when a participant
takes 90.00 from the whole scale, it can be interpreted that he/she has a low level of energy literacy.

Result & Suggestions

The purpose of the current study was to adapt the “Energy Literacy Scale” into Turkish and to
establish its reliability and validity. To this end, exploratory factor analysis and confirmatory factor
analysis were conducted to test its construct validity and factor structure. For the reliability of the scale,
Cronbach Alpha internal consistency coefficients and Kuder Richardson (KR-20) coefficient were
calculated. As a result of the exploratory factor analysis conducted, it was concluded that the scale has
three sub-dimensions called cognitive, affective and behavioral dimensions. As a result of the
confirmatory factor analysis, it was determined that the goodness-of-fit indices are significant and at an
acceptable level. As for the reliability of the scale, the internal consistency coefficients for the affective
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and behavioral sub-dimensions were found to be .76 and .82, respectively while for the cognitive
dimension, KR-20 coefficient was found to be .72. The reliability coefficient calculated for the whole
scale was found to be .83. As a result, in this valid and reliable scale, there are 17 affective items, 10
behavioral items and 30 cognitive items. Moreover, there are four items related to self-efficacy in the
Energy Literacy Scale.

The difference of the Energy Literacy Scale from other scales is that it can effectively measure
students’ affective and behavioral characteristics as well as content knowledge in relation to energy
literacy. In this way, through this scale, a basic estimation of participating students’ energy literacy can
be obtained and the potential of the energy curriculums to develop their students’ energy literacy can
be evaluated. Furthermore, it can be used to evaluate how effective science curriculums in imparting
energy literacy to students. It is emphasized that there are not many comprehensive measurement
instruments in the literature to be used to evaluate energy literacy (DeWater et al., 2013). Moreover, it
is seen that in most of the studies focusing on energy literacy, the scale developed by Dewaters et al.
(2013) has been used. This scale has been translated into other languages such as Japanese, Chinese and
Taiwanese and in all these studies the same factor structure has been obtained, proving the universality
of the Energy Literacy Scale.

As a result, it can be argued that the Energy Literacy Scale adapted to Turkish can be used to elicit
the extent to which the energy-related objectives in middle-school science curriculums can be achieved.
There is a need for the determination of students’ level of learning about energy-related issues by
means of functional measurement-evaluation tools and there is no instrument to be used to meet this
need in the literature; thus, the Energy Literacy Scale adapted to Turkish in the current study is believed
to help fill this void. Moreover, this scale can be accepted as a comprehensive scale that is linguistically
and conceptually suitable for middle school students and can define and predict energy literacy of
students in terms of their knowledge, attitudes and behaviors. Through the current study, a scale that
can make it possible to evaluate the effectiveness of energy education within the context of science
curriculums has been introduced to the national literature.

By using the Energy Literacy Scale adapted to Turkish, science curriculums can be evaluated in terms
of their effectiveness in teaching energy-related subjects. Moreover, through this scale, elements that
can be connected with students’ energy literacy can be determined. It can also be used in the
determination of the effective teaching methods to be used to impart cognitive, affective and
behavioral characteristics to students. Finally, the scale can be used by science teachers to determine
their students’ cognitive, affective and behavioral competences in relation to energy-induced
environmental problems and then they can organize instructional activities to develop these
competences.
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Tiirkge Siirimu

Girig

Fen Ogretiminin amaci 6grencilere fen ile ilgili temel kavramlari ve bilimsel silire¢ becerilerini
kazandirarak bunlari glinlik yasamda uygulamalarini saglamaktir. Fen ile ilgili temel kavramlardan birisi
de enerjidir. Bu kavramin fende kavramlar arasi birlestirici dogasindan dolayi, enerji kavraminin
anlasilmasi fen okuryazarhginin 6énemli bir tasidir. Bu ylzden Ogrencilerin enerji kavramina iliskin
anlayislari ¢cogu arastirmacilar tarafindan incelenmektedir (Boylan, 2008; DeWaters, Qaqish, Graham&
Powers, 2013; Jin&Anderson, 2012; Rizaki&Kokkotas, 2013). Enerji kavrami, Ogrencilerin fiziksel,
biyolojik ve teknolojik gelismeleri anlayabilmek ve nasil olduklarini kavrayabilmek adina odaklaniimasi
gereken bir kavramdir. Ayrica bu kavram diger kavramlari anlamada ve ozon tabakasinin delinmesi,
kiresel 1sinma, iklim degisikligi gibi dogadaki olaylari agiklamada, enerji kaynaklarinin kullanimi, niikleer
santral kurulumu gibi sosyo-bilimsel ve cevresel konulardaki eneriji ile iliskili olaylarin anlasiimasinda
anahtar bir rol oynamaktadir (Glven & Siliin, 2017; Jin&Anderson, 2012). Bu baglamda 6grencilerin
enerji sorunlarina iliskin farkindaligini gelistirmek, enerji-cevre baginin anlasiimasini saglamak ve boylece
Ogrencilerde butlincil ¢ozimler Uretebilme yetenegini gelistirmek ve cevresel sirdirilebilir bir vizyon
saglamak amaciyla etkili bir enerji egitiminin gergeklestiriimesi gerekmektedir.
Enerji Egitimi

21. yuzyilin en 6nemli konularindan biri de enerjidir. Clink enerji, iklim degisikligi, enerji kullanimi ve
guvenligi, fosil kaynakl enerjinin tretim ve kullanimi, hava kirliligi, asit yagmurlari ve kiiresel isinma gibi
cevresel olaylara etkisi ile ilgili endiseleri glindeme getirmektedir (Armaroli&Balzani, 2007; Panwar,
Kaushik&Kothari, 2011). Bu dogrultuda fen 6gretim programlarindan beklenti, enerji egitimi konusunda
ogrencilere bilissel olarak enerjinin kavramsal bilgisini aktarmak, enerjiye yonelik olumlu tutum ve
davranislar sergilemeleri yoninde gelisimlerini saglamaktir (Barrow&Morrisey, 1989). Fen G&gretim
programlari enerji icerigi agisindan incelendiginde ise yenilenebilir ve yenilenemeyen kaynaklar, enerji
tiretimi, depolanmasi ve aktarimi, enerji tiiketimi ve enerji tasarrufu ile ilgili konularin programda yer
aldigi gorulmektedir. Bodzin’e (2012) gore enerjiyle iliskili bu kavramlarin ¢ogu tlkelerin ulusal 6gretim
programlarinda yer almasi gerekmektedir. Ancak ulusal ve uluslararasi yapilan ¢alismalar incelendiginde
enerji ile iliskili konularda ortaokul 6grencilerinin ¢ok az bilgiye sahip olduklari gériilmektedir (Boylan,
2008; Hirca, Calik & Akdeniz, 2008; Lee &Liu, 2010; Liu&Tang, 2004; Opitz, Harms, Neumann, Kowalzik&
Frank, 2015; Téman& Odabasi-Cimer, 2013; Unal-Coban, Aktamis& Ergin, 2007; Yiriimezoglu, Ayaz
&Cokelez, 2009). Ogrencilerin eneriji ile ilgili eksik veya yanlis bilgiye sahip olmalari ise onlarin kiiresel
Isinma gibi ¢evresel olaylara ¢6ziim aramalarinda ve uygun enerji kullanimi segiminde bir engel olarak
karsilarina gtkmaktadir (Akitsu, Ishihara, Okumura&Yamasue, 2017).

Etkili enerji ile ilgili 6gretim programlari sadece bilissel bilgi ve becerileri degil, ayni zamanda enerji
ile ilgili tutumlari, degerleri, inanglari, niyetleri ve eylem stratejilerini de hedeflemelidir. Bu dogrultuda
etkili enerji 6gretim programlarinda etkili icerik bilgisi ve bilissel becerilerin yani sira duyussal ve
davranissal kazanimlar da yer almalidir (DeWaters et al., 2013). Bu baglamda DeWaters ve Powers
(2013) ve Lay, Khoo, Treagust ve Chandrasegaran (2013) enerji okuryazarhigini vurgulayan baglam temelli
ogretim programlarinin 6nemine vurgu yaparak, etkili enerji egitiminin enerji ile iliskili tutum ve
davranislarin yani sira igerik bilgisini de kapsayan enerji okuryazarlig ile gelisecegini ifade etmislerdir.
Clnk{ baglam temelli 6gretim programi ile 6grenciler enerji kavramini giindelik hayata yordayabilecek,
enerji ile ilgili cevre sorunlarini fark edecek veya bu sorunlara ¢oéziim Onerileri getirebilecektir. Ayrica
enerji kaynaklarinin tiiketimine ve enerji tasarrufuna yonelik kisisel sorumluluk alma yoniinde istekli
olabileceklerdir (Lay et al., 2013). Bu durumlarin bireylerde veya 0Ogrencilerde 6gretim programi
aracihigiyla kazandirilip kazandirilmadigi ise enerji okuryazarliklarinin incelenmesi ile degerlendirilebilir.
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Enerji Okuryazarhigi

Ogrencilerin enerji konularina iliskin bilimsel anlama diizeylerinin yeterli olmasi, bunlara yénelik
olumlu tutumlar sergilemesi ve bu yonde ginlik hayatlarinda davranislar géstermesi alan yazinda enerji
okuryazarlig olarak nitelendirilmektedir (DeWaters& Powers, 2011; DeWaters et al., 2013; Lay et al.,
2013). Enerji okuryazarligi kavrami, insanlarin istekli segimler yapmalari ve enerji korunumuna dikkat
etmeleri i¢in ihtiya¢ duyduklari yetkinligin yani sira, duyussal ve davranissal boyutlar hakkinda genis bir
icerik bilgisini de ifade etmektedir (DeWaters et al., 2013; Lay et al., 2013). Bir enerji okuryazar kisi enerji
kaynaklarinin kavramsal bilgi temeline sahip olmalidir ve enerji liretimi, depolanmasi, aktarimi, enerji
tiketimi, enerji tasarrufu, yenilenebilir ve yenilenemeyen enerji kaynaklarinin elde edilmesi ile ilgili
sorunlarinin yaninda fen kavramlarini da anlamalidir. Enerji okuryazarliginin duyusgsal ve davranissal
yonlerinde ise enerji okuryazar birey, enerji tasarrufunun ihtiya¢ oldugunu duistnir, kisisel enerji
kullanim kararlarinin ve eylemlerinin cevre ve toplum (zerindeki etkisinin farkindadir, enerji
kaynaklarinin gelisimi ve enerji tiketimi bakimindan bu tutumlari yansitan davranislar sergiler ve bu
yonde secimler yapar (DeWaters& Powers, 2011). Ozetle enerji okuryazarligi, eneriji ile ilgili anlamalar
Uzerine etkisi olan bilissel (bilgi, anlayis, beceriler), duyussal (duyarlilik, tutumlar) ve davranissal (niyet,
katihm, eylem) alanlarindan olusmaktadir. Ayrica enerji okuryazarligi, belirli bir nesne/konu hakkindaki
bilgi diizeyinin, nesne/konu hakkinda daha olumlu tutumlar ve inanglar gelistirmesi beklendigi, planh
davranis teorisine (Ajzen&Fishbein, 1980) dayanmaktadir.

Enerji okuryazarligi ile ilgili yapilan g¢alismalar incelendiginde, 6grencilerin bilissel alanda yetersiz
olduklari, eneriji ile ilgili sorunlara endise duymadiklari ve ¢céziimler Gretmede isteksiz davrandiklari tespit
edilmistir (Bodzin, Fu, Peffer&Kulo, 2013; Brounen, Kok &Quigley, 2013; Chen, Chou, Yen &Chao, 2015;
Chen, Liu&Chen, 2015; Chikaire, Ani, Nnadi&Ibeji, 2015; Cotton, Miller, Winter, Bailey&Sterling, 2015;
Dewaters et al., 2013; Fah, Hoon, Munting&Chong, 2012; Karpudewan, Ponniah&Zain, 2016; Lee, Lee,
Altschuld&Pan, 2015; Sovaccol&Blyth, 2015). Goruldugl tzere yapilan ¢alismalarda nitelikli enerji egitim
programlari enerji okuryazarligi agisindan degerlendiriimektedir. Ulkemizde ise enerji okuryazarligin
Ogretim programlarinda etkili bir sekilde ele alinip alinmadigina yoénelik calismalarin eksikligi goze
carpmaktadir. Bununla ilgili, Goécik ve Sahin (2016) arastirmalarinda probleme dayali 6grenme
yaklasiminin 5. sinif 6grencilerinin enerji okuryazarliklari (zerine etkisini incelemislerdir. Arastirma
sonucunda probleme dayali 6grenme yaklasiminin 6grencilerin enerji okuryazarliklarini olumlu yonde
etkiledigini belirtmislerdir. Bu calismada ise fen egitimi programlarinin enerji egitimi konusundaki
etkililigini degerlendirmek amaciyla 6grencilerin enerji okuryazarhklarina iliskin biligsel, duyussal ve
davranigsal ozelliklerini tespit eden “Enerji Okuryazarhigi Olcegi” Tiirkceye uyarlanmis ve &lcegin
gecerlilik ve glivenilirligi konusunda gerekli calismalar gergeklestirilmistir.

Enerji Okuryazarligi Olgegi

Enerji okuryazarligi 6lcegi New York Eyaletindeki ortaokul 6grencilerinin enerji okuryazarliklarini
dlcmek amaciyla DeWaters vd. (2013) tarafindan gelistirilmistir. Olcegin gelistiriimesinde enerji ile ilgili
bilimsel kavramlarin yani sira ¢evre okuryazarhgi ve teknoloji okuryazarligindan da faydalaniimistir. Bu
dogrultuda enerji okuryazarlgi 6lgegi icerik bilgisi (bilissel), duyarhlik, tutum (duyussal) ve davranislar
olmak Uzere 61 maddeden olusmakta ve yapisal olarak ¢ boyutu kapsamaktadir. Bilissel 6zellikler,
elestirel analiz, problem ¢6zme ve degerlerin netlestirilmesi gibi bilissel becerilerin yani sira hem teknik
hem de formal ve informal igerik bilgisini icermektedir. Duyussal ve davranigsal ozellikler ise, kiiresel
enerji problemlerinin varligini taniyan ve ¢6ziimlerine katilmaya istekli olan bir kisiyi tanimlamaktadir
(DeWaters et al., 2013). Ayrica Olcegin 6grencilerin enerji ile ilgili bilgi, tutum, inan¢ ve davranislari
acisindan enerji okuryazarligini tanimlayan bu kriterler ile siki bir sekilde uyumlu oldugu ve yiksek ic
tutarhhga sahip oldugu tespit edilmistir (DeWaters& Powers, 2013).

Enerji okuryazarhg oOlgeginin ortaokul 6grencilerinin enerji hakkindaki bilissel, duyussal ve
davranislarini belirlemek amaciyla gesitli calismalarda kullanildigi goriilmektedir (Akitsu et al., 2017;
Chen, Chou, Yen &Chao, 2015; Fah et al., 2012; Horst, Harrison, Staddon&Wood, 2016; Karpudewan et
al.,, 2016; Lee, Chang, Lai, Guu& Lin, 2015). Ayrica enerji okuryazarhg olceginin Japonca, Cince ve
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Tayvancagibi c¢esitli dillere cevrilerek enerji okuryazarhg c¢alismalarinda kullanilmak amaciyla
uyarlamasinin yapildigi tespit edilmistir (Akitsu et al., 2017; Chen, Chou, Yen &Chao, 2015). Ozellikle bu
¢alismalarda olgegin sinif igerisinde kolayca uygulanabildigi, 6grencilerin igerik bilgilerinin yani sira
duyussal ve davranigsal 6zelliklerinin de etkili bir sekilde 6lguldiigli ve bu amaglara yonelik ihtiyaci
karsilayabildigi vurgulanmistir. Buradan hareketle Ulkemizde de ortaokul &grencilerinin enerji
okuryazarliklarinin ve fen bilimleri 6gretim programinin enerji egitimi acgisindan degerlendiriimesinde
“Enerji okuryazarligi olgegi” kullanilabilir. Bu 6lgegin ¢ok glicli psikometrik 6zelliklere sahip olmasi ve
uluslararasi g¢alismalarda 6grencilerin enerji okuryazarhgi diizeylerinin ¢ok boyutlu olarak belirlenmesi
amaciyla gesitli dillere gevirisinin yapilmasi 6lgegin kullanishhgini ve niteligini ortaya ¢ikarmaktadir. Bu
durum ise 6lgegin evrensel olma 6zelligini gliclendirmektedir. Bu baglamda tlkemizde 6grencilerin enerji
okuryazarlig dizeylerinin belirlenmesinde kullanilabilecek bir 6lgege rastlanilmamasi  “Eneriji
Okuryazarligi Olgegi”’nin Tirkceye uyarlanmasinin uygun oldugu kanaatini olusturmaktadir. Béylece
enerji okuryazarligi konusunda dilimize ve lilkemize enerji okuryazarhg konusunda nitelikli ve gicli
psikometrik 6zelliklere sahip bir 6lgegin kazandirilmasi icin 6lgek uyarlama calismasi yapilmasi yoluna
gidilmistir. Boylece, ortaokul 7. ve 8. sinif 6grencilerinin ilkokul 3. siniftan itibaren fen bilimleri 6gretim
programi ile 6grenim goérmelerinin enerji okuryazarhg dizeyleri tGzerine etkisinin de ortaya konulmasi,
bu 6lgegin Tiurkceye uyarlanmasi ile s6z konusu olabilecektir. Bunlara ek olarak, PISA ve TIMSS gibi
uluslararasi sinavlar kapsamindaki fen bilimleri basari dlzeyi ile birlikte fen bilimleri 6gretim
programlarinda yer alan “fen okuryazari yetistirme” hedefinin gergeklestirilmesi agisindan fen bilimleri
alanina iliskin boyutlardan birisi olan enerji okuryazarligi diizeyini belirlemeye hizmet edebilecek bir
6lgme aracinin varligina ihtiya¢ duyulmaktadir. Bu dogrultuda fen bilimleri 6gretmenleri, 6grencilerinin
enerji konularina ve enerji ile iliskili cevre sorunlarina yénelik bilissel, duyussal ve davranissal 6zelliklerini
belirlemede “Enerji Okuryazarhg Olcegini” kullanabilirler. Bu calismanin amaci “Enerji Okuryazarligi
Olgegini” Tiirkgeye uyarlamak ve 6lgegin gecerlilik ve giivenilirlik calismalarini yapmaktir.

Yontem

Calismada Dewaters, Qaqish, Graham ve Powers (2013) tarafindan gelistirilen “Enerji Okuryazarhgi
Olgegi” ortaokul &grencilerine uygulanarak, Tiirkceye uyarlanmis ve 6lcegin gegerliligi ve givenilirligi
konusunda gerekli calismalar yapilmistir. Arastirmada ilk olarak orijinal 6lcek anadili Tlrkce olan ve alana
hakim 2 ingiliz Dili Egitimi 6gretim elemani tarafindan Tirkceye cevrilmis ve maddelerin ingilizceye geri
cevrilmesi yapilmistir. Bir sonraki asamada ise geri ceviri sonucu elde edilen form ile &lgegin ingilizce
versiyonu arasindaki tutarlilik incelenmis, anlam kaybi ya da degisiklikler kontrol edilmistir. Yapilan
islemler 2 ingiliz Dili Egitimi 6gretim elemani tarafindan degerlendirmeye tabi tutularak, sorularin
anlasilirig, kelime ve cimle yapilar ile kiltirel uygunlugu goézden gegirilmis ve Olgege son hali
verilmistir. Ornegin “Enerji okuryazarligi 6lcegi”nin ingilizce formunda 49. soru ABD’de sik¢a kullanilan ve
ogrencilerin asina olduklari bir kavram (ENERGY STAR) ile ilgilidir. Uyarlanan olgekte ise bu soru
Ulkemizde beyaz esyalarda belirtilen A sinifi seklinde degistirilmistir. Boylece bir uyarlama islemi
gerceklestirilmistir. Devaminda ise arastirmaci ve uzmanlar tarafindan olgek dil, icerik, 6lgme ve
degerlendirme agisindan incelenmistir. Olgegin gegerlilik ve giivenilirliginin saglanmasi amaciyla 6lgek
Mugla ili merkez ortaokullarindaki &grencilere uygulanarak cesitli analizler kullaniimistir. Oncelikle
olgegin yapi gegerliligini saglamak icin agcimlayici faktor analizi (AFA) yapilmistir. Daha sonra AFA’dan
elde edilen madde-faktor yapisinin model uyumu dogrulayici faktor analizi (DFA) yapilarak test
edilmistir. Son olarak ise 6lgcegin glivenilirlik calismalari kapsaminda 6lgegin genelinin ve her bir faktérin
(bilissel boyutta KR-20) Cronbach Alpha glvenilirlik katsayisi hesaplanmistir.

Katilimcilar

Olgegin uyarlama calismalari, 2016-2017 egitim-6gretim yilinda Mugla il merkezindeki 3 farkli
ortaokuldan 550 6grencinin katilimiyla gercgeklestirilmistir. Bu okullarin segilmesinde uygun/kazara
ornekleme yontemi kullanilmistir. Calisma grubuna iliskin bazi bilgiler Tablo 1'de verilmektedir.

838



GUVENet al.— Cukurova Universitesi Egitim Fakiiltesi Dergisi, 48(1), 2019, 821-857

Tablo 1.
Calisma Grubu
N %
Sinif 7. Sinif 327 59.50
8. Sinif 223 40.50
Toplam 550 100.00
Cinsiyet Kiz 277 50.4
Erkek 273 49.6
Toplam 550 100.00

Olgek uyarlama calismalari kapsaminda 3 farkl ortaokuldan, 327’si 7. sinif, 223’0 8. sinif; 277’si kiz ve
273’0 erkek 6grenci olmak tizere, toplam 573 (550’si gegerli) 6grencinin katilimi saglanmistir. 23 6grenci
tarafindan doldurulmus olan 6lgek, bos veya 6zensiz dolduruldugundan gegersiz sayllmis ve veri setine
dahil edilmemistir.

Enerji Okuryazarhigi Olgceginin Uyarlama Siireci

Olgegin ilk 4 maddesi “Enerji Okuryazarligina iliskin Kendini Algilama” boyutunu olusturmaktadir. Bu
kisimla ilgili faktor analizi yapilmamistir. Bu boyutun olusturulmasindaki amag, kisinin kendini eneriji
okuryazarligl konusunda nasil algiladigini, 6z-yeterliligini belirlemektir. 1-4 arasinda bulunan maddeler
bu boyutta bulundugundan olgegin faktér analizlerine tabi tutulan diger maddeleri 5. madde ile
baslamaktadir. Bunlarin sonrasinda 6lgegin uyarlanmasiyla ilgili gegerlilik ve giivenilirlik calismalan
gerceklestirilmistir.

Olcegin Dil Gegerliliginin Saglanmasi

Olgek maddeleri arastirmacilar tarafindan Tirkceye cevrilmistir. Daha sonra Fen Bilgisi Egitimi
Anabilim Dalindan 3, Tiirkge Egitimi Anabilim Dalindan 3 ve ingiliz Dili Egitimi Anabilim Dalindan 3 olmak
lzere, toplam 9 alan uzmaninin gorislerine sunulmustur. Alan uzmanlarinin gorisleri dogrultusunda,
her maddeye Turk kultirine uygun sekliyle arastirmacilar tarafindan ortak belirlenen goris
cercevesinde son hali makaleye ek olarak verilmektedir.

Olgegin Gegerlilik ve Giivenilirlik Galismalan

Orijinal Olgek, enerji hakkinda 6z-yeterliligi ifade eden 4 soruyu, 17 duyussal alan maddesini, 10
davranissal alan maddesini ve 30 bilissel alan maddesini (basar testi sorusunu) icermektedir. Enerji
hakkinda 6z-yeterlilik, bireylerin enerji konusundaki bilgi diizeyleri, enerji katilimciligi, enerji konusunda
katki saglayan arag, enerji tasarrufu konusunda konusma sikligi gibi sorulari kapsamaktadir. Olgegin
duyussal boyutu icin, eneriji ile iliskili duyussal alani 6lgen ifadelere katilip katilmama durumunu 6&lgen
“Kesinlikle katilmiyorum=1, Kismen katilmiyorum=2, Ne katiliyorum ne katilmiyorum=3, Kismen
katiliyorum=4, Kesinlikle katiliyorum=5" yanit secenekleri bulunmaktadir. Olgegin davranigsal boyutu
icin, bireylerin giinlik yasamlarinda enerji ile iligkili konu ve durumlarda nasil davrandiklarini 6lgen
maddeler ve davranis sikligini degerlendirmeyi saglayan “Hicbir zaman=1, Nadiren=2, Bazen=3, Sik sik=4,
Her zaman=5" yanit se¢cenekleri bulunmaktadir.

Enerji Okuryazarhgi Olceginin gecerliligini ve giivenilirligini belirlemek icin 8lcek, toplam 573 ortaokul
6grencisine (550’si gecerli) uygulanmistir. Elde edilen veriler, SPSS 22.0 paket programi, AMOS programi
kullanilarak faktor analizine ve MS Excel programi kullanilarak madde analizine tabi tutulmustur.
Uyarlanan olgegin yapi gegerliligini belirlemek igin 6nce, agimlayici faktor analizi (AFA); daha sonra,
dogrulayici faktér analizi (DFA) yapilmistir. Olgegin faktorleri arasindaki iliskinin belirlenmesinde
Pearsonkorelasyon katsayilari hesaplanmistir. Olcekte yer alan maddelerin analizinde, madde toplam
korelasyonuna dayali ve alt-Ust grup ortalamalari farkina (t testi) dayall madde analizi teknikleri
kullanilmistir. Olcegin giivenilirligini kestirmek icin, i¢ tutarhlik ve testi yarilama ydntemlerinden
yararlanilmistir. i¢ tutarlilik yéntemiyle giivenilirligi kestirmede Cronbach Alpha i¢ tutarlilik katsayisi
hesaplanmistir.
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Bulgular

Arastirmanin amaci dogrultusunda enerji okuryazarligi 6l¢egi uyarlama ¢alismalari gergeklestirilmis
ve Olgegin orijinalinde bulunan tim kisim ve maddelerin Tirkceye cevrilmesi sonrasinda gerekli
uygulamalar yapilmistir. Olgek igerisinde bulunan boyutlar olan “duyussal, davranissal ve bilissel
boyutlar” ile birlikte, 6lcek icerisinde yer verilen “enerji konusunda bilgi diizeyi, enerji kullaniciligi, enerji
konusunda katki saglayan arag, enerji tasarrufu konusunda konusma siklig1” gibi kisimlara iliskin katilimci
yanitlari, asagida yer verilen tablolarda bulunmaktadir.

Tablo 2.
Katiimcilarin Enerji Konusundaki Bilgi Diizeylerine iliskin Veriler
Enerji Konusundaki Bilgi Dlzeyi N %

Uzman 27 4.9
Bilgili 91 16.5
Biraz bilgili 344 62.5
Fazla degil 80 14.5
Hig bilgili degil 8 1.5
Toplam 550 100.0

Enerji konusundaki 550 katilimciya ait bilgi dizeyi %62.50 ile “biraz bilgili” kategorisinde 6ne
¢ikmaktadir. Katihmcilarin enerji kullaniciligini gérebilmek igin Tablo 3 incelenebilir.

Tablo 3.
Katihmcilarin Enerji Kullaniciligi
Enerji Kullanicihg N %
Yiksek dizey enerji kullanicisi 35 6.4
Kismen ylksek dizey enerji kullanicisi 67 12.2
Orta diizey eneriji kullanicisi 297 54.0
Enerji tasarrufunu bazen yapmaya calisan 91 16.5
Enerji tasarrufunu her zaman yapmaya galisan 60 10.9
Toplam 550 100.0

Enerji Okuryazarlig Olgegine verdikleri yanitlarina gére katilimcilar %54.00 ile “orta diizey enet;ji
kullanicisi” olarak belirlenmistir. Katilimcilarin enerji konusunda kendilerine katki saglayan araglar
hakkindaki dustincelerini gérebilmek icin Tablo 4 incelenebilir.

Tablo 4.
Katilimcilara Enerji Konusunda Katki Saglayan Araglar
Enerji Konusunda Katki Saglayan Araglar N %
Okul 191 34.7
Kitap, gazete, dergi 58 10.5
Arkadas, aile 150 27.3
internet 116 21.1
TV programlari 35 6.4
Toplam 550 100.0

Katilimcilar eneriji ile ilgili kendilerine en fazla katki saglayan araglar olarak sirasiyla okul (%34.7),
arkadas ve aile (%27.3), internet (%21.1) gibi araglari ifade etmektedir. Katilimcilarin enerji tasarrufu
konusunda konusma sikhgi hakkindaki diistincelerini gérebilmek icin Tablo 5 incelenebilir.

840



GUVENet al.— Cukurova Universitesi Egitim Fakiiltesi Dergisi, 48(1), 2019, 821-857

Tablo 5.
Katihmcilarin Enerji Tasarrufu Konusunda Konusma Sikligi
Enerji Tasarrufu Konusunda Konusma Sikhigi N %

Cok fazla 82 14.9
Yeterli miktarda 291 52.9
Az 118 21.5
Ayda bir ya da iki kez 40 7.3
Hig 19 3.5
Toplam 550 100.0

Katihmcilarin gogunlugu (%52.9) enerji tasarrufu konusunda “yeterli miktarda” konustuklarini
diisinmektedir.

Olgegin Gegerliligine iliskin Bulgular

Olgegin dil ve gériinis gegerliligi icin uzman gérisleri dogrultusunda diizenlemeler yapildiktan sonra
olgek 573 oOgrenciye uygulanmis ve yapi gecerliligini belirlemek icin dnce agimlayici faktor analizi ve
sonra dogrulayicl faktor analizi gergeklestirilmistir. Bu analizler kapsaminda gerceklestirilen temel
bilesenler analizinde Kaiser-Meyer-Olkin (KMO) degeri .882 ve Bartlett testi anlamli (1277.756, sd=349,
p=.000) bulunmustur. KMQO’nun .60’tan yliksek, Bartlett testinin anlamli ¢cikmasi verilerin faktor analizi
icin uygun oldugunu gosterir (Seger, 2013). Bu durumda veri setinin faktér analizi icin anlamli ve uygun
bulunmasi sonucunda agimlayici faktdr analizi yapilmistir. Bu noktada faktor sayisini belirlemek igin
O0zdegeri 1’den biyik olan faktorler ve agiklanan varyansin orani incelenmistir. Yapilan faktér analizi
sonucunda ve dondirme sonrasinda Olgek, orijinalinde oldugu gibi, duyussal alan boyutunda 17,
davranigsal alan boyutunda 10 ve bilissel alan boyutunda 30 madde icermektedir. Orijinal 6lgege ve
Tirkgeye uyarlanmis Olcege ait temel bilesen degerleri Tablo 6’da verilmektedir.

Tablo 6.

Orijinal Olcede ve Olcedin Tiirkceye Uyarlanmis Haline iliskin Acimlayici Faktér Analizine Ait Degerler
Degerler Orijinal Olgek (DeWaters et al., 2013) Tirkgeye Uyarlanmis Olgek
N 526 550
Kaiser-Meyer-Olkin (KMO) Belirtilmemis 882

Katsayisi

Ki-Kare Degeri (XZ) 408.00 1277.756

sd 350 349

X*/sd 117 3.66

p Belirtilmemis .000

Olgegin temel bilesenlerinin incelenmesinden sonra agimlayici faktér analizi degerleri incelenmistir.
Enerji Okuryazarhig Olgeginin agimlayici faktér analizi sonuglari Tablo 7'de verilmektedir.

Tablo 7.
Enerji Okuryazarhigi Olgedinin Orijinal Haline Ait Acimlayici Faktér Analizi Sonuglari (DeWaters et al.,
2013)

Faktoriin Agikladigi

Faktor Madde No  Faktér Degerleri Faktdr Ozdegeri
Toplam Varyans
52 .54
53 .61
55 .58
Duyussal Boyut 57 .59
(17 Madde) 58 37 7.86 %46.3
71 .51
72 71
73 .73
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Faktoriin Agikladigi

Faktor Madde No  Faktor Degerleri Faktor Ozdegeri
Toplam Varyans
74 .61
59 .60
61 .59
62 .63
63 .58
64 .61
65 72
67 -.62
68 71
75 .58
77 .62
78 .63
79 .67
Davranissal Boyut 80 .58
(10 Madde) 86 .53 >:63 %564
83 .79
84 .70
81 .83
82 .70

Olgegin orijinal halinde 17 madde bulunan duyussal boyuta iliskin faktér 6zdegeri 7.86 ve faktériin
acikladigr toplam varyans %46.3’tir. 10 madde bulunan davranigsal boyuta iliskin bu degerler
incelendiginde faktér ozdegerinin 5.63 ve faktorin acikladigli toplam varyansin %56.4 oldugu
gorilmektedir. Olcegin Tiirkgeye uyarlanmis halinin faktdr degerleri, faktorlerin 6zdegeri ve faktérlerin
acikladigr toplam varyans Tablo 8’de verilmektedir.

Tablo 8.
Enerji Okuryazarldi Olgedinin Tiirkceye Uyarlanmis Haline Ait Acimlayici Faktér Analizi Sonuglari

Faktorun Agikladigi

Faktor Madde No  Faktér Degerleri Faktér Ozdegeri
Toplam Varyans
5 .597
6 .603
7 .551
8 521
9 521
10 .563
11 .650
12 .709
Dt(nl/;xs'\s/la; dB;ey)”t 13 606 6.61 %37.65
14 .556
15 .761
16 .553
17 .595
18 .512
19 .639
20 .642
21 .532
Davranigsal Boyut 22 .601 4.77 %47.67
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Faktoriin Agikladigi

Faktor Madde No  Faktor Degerleri Faktor Ozdegeri
Toplam Varyans
(10 Madde) 23 .556
24 .527
25 .542
26 .597
27 .554
28 .677
29 .533
30 .664
31 .627

Olgegin Tiirkgeye uyarlanmis halinde 17 madde bulunan duyussal boyuta iliskin faktor 6zdegeri 6.61
ve faktorin acgikladigl toplam varyans %37.65’tir. 10 madde bulunan davranissal boyuta iliskin bu
degerler incelendiginde faktor 6zdegerinin 4.77 ve faktoriin acikladigi toplam varyansin %47.67 oldugu
gorilmektedir. Olgek icin agimlayici faktér analizinden sonra dogrulayici faktér analizi de yapilmistir.
Orijinal dlgege ve Olcegin Turkgeye uyarlanmis haline iliskin dogrulayici faktor analizi degerleri Tablo 9’da
verilmektedir.

Tablo 9.
Orijinal Olgege ve Olgegin Tiirkceye Uyarlanmis Haline iliskin Dogrulayici Faktér Analizine Ait Degerler

Orijinal Olgege

Tark [ Olgege Ai . Kabul Edilebili
sy AtUrm T e hivymaatg G
¢ Degerleri 4 & ¥ &
X 408.00 1277.756 (Kabul Edl|ebl|lr Uyum 0< X< 2sd 26d <X? < 35d
Arahgi)
. - 2 <
Xz/sd 117 3.66 (Kabul Edluleblllr Uyum 0 SXZ/sd <2 2<X/sd<3
Arahgi) veya<4
RMSEA 018 070 (Kabﬂrifl'é'?)b"'r Uyum 0<RMSEA<.05 .05<RMSEA<.08
SRMR  Belirtimemis 084 (Kabﬂrg‘?l'é'?)b"" Uyum 0<SRMR<.05  .05<SRMR<.10
S . .95 < CFI <.97 veya
<CFl<
CFI .97 .92 (Kabul Edilebilir Uyum Arahg)) .97 <CFI<1.00 90 < CFl < .97
GFI Belirtilmemis .91 (Kabul Edilebilir Uyum Araligr) .95 < GFI £1.00 .90 < GFI<.95
AGFI Belirtilmemis .86 (Kabul Edilebilir Uyum Aralig)) .90 < AGFI<1.0 .85 < AGFl < .90

Yapilan agimlayici faktér analizi sonrasinda 6lgegin yapi gegerliliginin dogrulanmasi amaciyla AMOS
programi aracihglyla dogrulayici faktér analizi yapiimistir. Enerji Okuryazarhgi Olgeginin uyum indeksleri
incelendiginde ise AGFI: .86 (kabul edilebilir uyum araligi icerisinde); GFI: .91 (kabul edilebilir uyum
araligi icerisinde); CFl: .92 (kabul edilebilir uyum araligi icerisinde); RMSEA: .070 (kabul edilebilir uyum
araligi icerisinde); SRMR: .084 (kabul edilebilir uyum aralig icerisinde) degerleri hesaplanmis ve
Schermelleh-Engel, Moosbrugger ve Miiler’e (2003) gére bu uyum degerlerinin yeterli ve uygun oldugu
saptanmistir. Modelin ki-kare degeri X*=1277.756; sd=349; p<.001 olarak hesaplanmis ve anlamh
bulunmustur. Ki-kare degeri ile serbestlik derecesi orani incelendiginde ise sdz konusu degerin
X2=1277.756; sd=349; (Xz/sd = 3.66) oldugu ve 4’lUn altinda bulundugundan kabul edilebilir uyum
derecesine sahip oldugu soylenebilir (Secer, 2013). Acimlayici faktor analizi yapildiktan sonra dogrulayici
faktodr analizi yapilmistir. Enerji Okuryazarhigi Olgegine iliskin dogrulayici faktdr analizi sonuglari Tablo
10’da verilmektedir.
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Tablo 10.
Tiirkceye Uyarlanan Enerji Okuryazarhgi Olgcedinin Dogrulayici Faktér Analizi Sonuglari
Faktorler Madde  Faktor yik degerleri t degerleri R’
5 .69 15.32 .56
6 .56 15.02 .54
7 .66 15.60 .58
8 .56 16.07 .62
9 .59 15.73 .53
10 .66 16.12 .58
11 .69 15.52 .52
12 71 15.69 .53
Duyussal Boyut 13 71 15.82 .56
14 .56 16.09 .63
15 71 15.39 .56
16 .68 15.66 .54
17 .64 15.75 .51
18 .56 15.02 49
19 .73 15.13 .53
20 .68 14.89 47
21 .66 15.20 .53
22 .76 15.33 .58
23 .75 15.24 .54
24 77 15.40 .55
25 .74 15.15 .55
| 26 .72 15.51 .56
Davranigsal Boyut 27 7 1536 o3
28 71 15.35 .52
29 .75 15.23 .54
30 .70 15.18 .53
31 .73 15.41 .56

32-61 arasindaki maddeler bilissel boyutta bulundugundan herhangi bir DFA

Bilissel B
lligsel Boyut calismasi yapilmamustir.

Dogrulayici faktér analizi sonuglari, 6lgekte yer alan tim maddelere ait faktér yik degerlerinin
istatistiksel olarak anlamli oldugu belirlenmistir. Dogrulayici faktdr analizlerinde madde-faktér yuk
degerleri .56 ile .77 arasinda degismektedir. Olgekte yer alan tiim maddelerin t degerleri incelendiginde
ise faktor-yuk degerlerinin istatistiksel olarak anlaml bulundugu gorilmektedir. Bu bulgular, élcegin yapi
gecerliligini sagladigini géstermektedir.

Olgegin faktorleri ve olgegin tamami ile aralarindaki iliskiyi ortaya koymak agcisindan
Pearsonkorelasyon katsayilari (r) hesaplanmistir. Faktor puan ve faktor toplam puan arasindaki iliskiler
Tablo 11’de verilmektedir.

Tablo 11.
Tiirkceye Uyarlanan Olgedin Faktér Puan ve Faktér Toplam Puan Arasindaki iliskiler
Faktor 1: Faktor 2: Faktor .
.. Madde : Tim
Faktorler N X S Duyussal  Davranissal . "
Sayisi Bilissel Olgek
Boyut Boyut
Boyut
Faktor 1: 478 .328 .878
1 2 10. -
Duyussal Boyut / 250 59.26 0.86 (p=.000) (p=.000) (p=.000)
Faktor 2: 10 550 37.23 7.64 478 - 312 733
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Faktor 1: Faktor 2: Faktor .
. Madde 3: Tdm
Faktorler N X S Duyussal  Davranigsal - -
Sayisi Biligsel Olgek
Boyut Boyut
Boyut
Davranigsal (p=.000) (p=.009) (p=.000)
Boyut
Faktor 3: .328 312 .507
Bilissel Boyut 30 250 9.37 3.40 (p=.000) (p=.009) i (p=.000)
Tim Olgek 57 550 105.85 16.53 878 733 07

(p=.000)  (p=.000)  (p=.000)

Anlamlilik: p<.05 Diisiik diizeyde iliski: 0.00-0.30 Orta diizeyde iliski: 0.31-0.70 Yiiksek diizeyde iliski:
0.71-1.00

Tim 06lgek ve faktorlerin her biri icin Pearsonkorelasyon katsayilari hesaplanmistir. Bu katsayilar ve
anlamlilik dizeyleri incelendiginde, faktorler arasi ve faktorlerin tim o6lgek ile arasindaki korelasyonun
niteligi hakkinda yorum yapilacak olursa, dlgegin duyussal boyutu ile davranissal boyutu arasinda pozitif
yonli, orta diizeyde (r=.478) ve anlamli (p=.000); duyussal boyutu ile bilissel boyutu arasinda pozitif
yonli, orta diizeyde (r=.328) ve anlaml (p=.000); duyussal boyutu ile dlgegin tim maddeleri arasinda
pozitif yonli, yiksek dizeyde (r=.878) ve anlamli (p=.000); davranissal boyutu ile bilissel boyutu arasinda
pozitif yonli, orta dizeyde (r=.312) ve anlamh (p=.009); davranissal boyutu ile 6lgegin tim maddeleri
arasinda pozitif yonli, yuksek dizeyde (r=.733) ve anlaml (p=.000); bilissel boyutu ile Glgegin tim
maddeleri arasinda pozitif yonli, orta dizeyde (r=.507) ve anlamh (p=.000) iliskiler bulunmaktadir.
Faktorler arasindaki korelasyon diizeyleri géz oniline alindiginda, 6lgegin iliskili 3 faktorden olustugu
sonucuna ulasilabilir.

Olgek Maddelerinin Analizine iliskin Bulgular

Enerji Okuryazarhgi 6lgeginin faktor analizi sonucunda bulunan maddeleri madde toplam korelasyon
diizeyleri, madde ayirt edicilik diizeyleri ve Ust grup — alt grup katihmcilarin verdikleri yanitlar ve
ortalamalar arasindaki anlamhlik diizeyleri incelenmistir. Bu incelemelere iliskin analiz sonuglari Tablo
12'de verilmektedir.

Tablo 12.

Faktér Analizi Sonucunda Tiirkceye Uyarlanan Olgekte Yer Alan Maddelere iliskin Madde Analizi Sonuglari

Madde Madde Madde Madde Ayirt Ust Grup Alt Grup
No fopiam Guigliig Ediciligi (N=149) (N=149) p

Korelasyon X S X S
Faktor 1: Duyussal Boyut

5 .532 - .18 (Dusiik) 4.29 .89 2.45 .99 .000
6 .591 - .11 (DUsiik) 3.52 .99 3.00 .98 .000
7 .437 - .27 (Orta) 4.34 .98 2.63 .97 .000
8 427 - .21 (Orta) 2.75 .99 2.69 .96 .000
9 .480 - .33 (Orta) 3.80 .89 2.48 .94 .000
10 .583 - .29 (Orta) 4.54 .90 2.66 .98 .000
11 .551 - .31 (Orta) 4.63 .75 2.52 91 .000
12 .628 - .41 (Yuksek) 4.72 .58 2.47 .99 .000
13 .531 - .29 (Orta) 4.35 .90 2.48 .89 .000
14 .564 - .15 (Dusiik) 3.50 .98 2.97 .92 .000
15 .603 - .43 (Yuksek) 4.94 .37 2.63 .93 .000
16 .469 - .27 (Orta) 4.17 .99 2.48 .93 .000
17 .453 - .29 (Orta) 4.31 .97 2.45 .94 .000
18 .463 - .32 (Orta) 4.10 .96 2.95 .96 .000
19 .595 - .40 (Yuksek) 4.36 .88 2.48 .95 .000
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Madde Madde Madde Madde Ayirt Ust Grup Alt Grup
No Toplam Giiclugi Ediciligi (N=149) (N=149) P
Korelasyon X S X S
20 .546 - .30 (Orta) 4.81 .65 2.79 .96 .000
21 .435 - .25 (Orta) 4.23 .94 2.75 .96 .000
Faktor 2: Davranissal Boyut
22 .490 - .38 (Orta) 4.64 .55 2.83 .99 .000
23 .492 - .38 (Orta) 4.72 .60 2.86 .98 .000
24 428 - .18 (Dusiik) 4.75 .49 3.28 .99 .000
25 419 - .36 (Orta) 4.80 A8 3.11 .94 .000
26 476 - .41 (Yiksek) 4.12 .88 2.24 .96 .000
27 448 - .29 (Orta) 4.74 .48 2.87 .93 .000
28 .469 - .43 (Yiksek) 4.64 .58 2.28 .92 .000
29 .495 - .32 (Orta) 4.66 .58 2.91 .93 .000
30 .465 - .42 (Yiksek) 4.56 71 2.18 .97 .000
31 423 - .23 (Orta) 4.48 72 2.49 .95 .000
Faktor 3: Bilissel Boyut

32 411 .75 (Kolay) .18 (Dusiik) .81 .40 .54 .50 .000
33 .328 .59 (Orta) .23 (Orta) .70 .46 .35 .48 .000
34 .345 .29 (Zor) .17 (DUstik) .30 .46 .15 .36 .000
35 .337 .34 (Zor) .16 (DUstik) 41 .49 .17 .38 .000
36 .286 .52 (Orta) .34 (Orta) .72 .45 21 41 .000
37 .233 .22 (Zor) .12 (DUstik) .19 .40 11 31 .000
38 .304 .46 (Orta) .44 (Yuksek) .68 47 .17 .37 .000
39 .291 .74 (Kolay) .46 (Yuksek) .90 .30 .37 .48 .000
40 218 .43 (Orta) .23 (Orta) .55 .50 21 41 .000
41 .270 .29 (Zor) .21 (Orta) .32 A7 .15 .36 .000
42 .259 .44 (Orta) .34 (Orta) .64 .48 .14 .35 .000
43 .220 .43 (Orta) .34 (Orta) .62 .49 A1 .32 .000
44 .267 .38 (Zor) .22 (Dusiik) .39 .49 21 41 .000
45 .206 .28 (Zor) .14 (DUsiik) .25 43 .10 .30 .000
46 .265 .41 (Orta) .18 (Dusiik) .36 .48 .18 .39 .000
47 .263 .57 (Orta) .46 (Yuksek) .28 .45 A1 31 .000
48 319 .36 (Zor) .25 (Orta) .49 .50 .19 .40 .000
49 .304 .39 (Zor) .48 (Yuksek) .76 43 .19 31 .000
50 241 .40 (Orta) .22 (Orta) .36 .48 A1 .35 .000
51 .284 .32 (Zor) .24 (Orta) .50 .50 .14 .36 .000
52 .264 30 (Zor) .33 (Orta) .54 .50 .15 .34 .000
53 .239 34 (Zor) .18 (Duslik) .29 .45 .13 .33 .000
54 .201 29 (Zor) .23 (Orta) .23 43 12 .38 .000
55 222 30 (Zor) .19 (Dustik) .30 .46 .17 31 .000
56 .280 34 (Zor) .23 (Orta) .30 .46 11 .36 .000
57 214 29 (Zor) .21 (Orta) .29 .45 .15 .34 .000
58 .245 30 (Zor) .24 (Orta) .29 .45 .13 .33 .000
59 .238 .31 (Zor) .36 (Orta) .34 .48 .13 .35 .000
60 .278 .45 (Orta) .31 (Orta) .52 .50 .20 .40 .000
61 232 .31 (Zor) .23 (Orta) .28 .45 .09 .28 .000
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Faktor analizi sonucunda oOlgekte yer alan maddelere iliskin madde analizi sonuglari arasindan madde
toplam korelasyonlari incelendiginde, bu degerlerin faktor 1 igin .427 ile .628 arasinda; faktor 2 icin .419
ile .495 arasinda; faktor 3 igin .201 ile .411 arasinda degistigi gorilmektedir.

Maddelerin ayirt edicilik deger ve diizeyleri faktorlere gére analiz edildiginde, bu degerlerin faktor 1
icin .11 ile .43 arasinda; faktor 2 icin .18 ile .43 arasinda; faktor 3 icin .12 ile .48 arasinda degistigi
belirlenmistir. Erkus’a (2003) gore, madde-test korelasyon katsayisi .40 ve daha ylksek degerde
maddeler cok iyi ayirt edici; .30 ile .40 arasindaki maddeler iyi, .20 ile .30 arasinda olan maddeler
diizeltilmesi gereken maddelerdir. Enerji Okuryazarligi Olceginin maddelik son formunda yer alan tim
maddelerin ayirt edicilik degerleri diisiik, orta veya yliksek diizeydedir. Uyarlanan 6lgekteki maddelerden
herhangi birisinin ayirt edicilik degeri .10’dan daha disik olmadigindan, madde atilmasina gerek
gorilmemistir. Bu duruma ek olarak uyarlanan 6lgegin biligsel boyutuna iliskin madde giglik degerleri
de incelenmistir ve bu degerler .22 ile .75 arasinda degistigi gorilmektedir. Tlirkceye uyarlanan olgegin
bilissel boyutu icin, kolay diizeyde 2, orta diizeyde 10 ve zor diizeyde 18 madde bulunmaktadir.

Olgek uygulanan katilimcilar arasindan toplam puanlara gére olusturulan %27’lik tist grup (N=149) ve
%27’lik alt grup (N=149) katilimcilara iliskin madde analizlerine gére aritmetik ortalama, standart sapma
ve anlamlihk dizeyi degerleri incelendiginde, lst grupta bulunan katiimcilarin, alt grupta bulunan
katilimcilara gére daha yuksek ortalamalara sahip olduklari ve yapilan bagimsiz gruplar t-testine iligskin
olarak anlamlilik (p) degerlerinin hepsinin p=.000 (p<.001) olarak bulundugu goérilmektedir. Bu degerler,
Enerji Okuryazarhgi Olgeginin (ist grup — alt grup farki agisindan ayirt edici ve dolayisiyla gegerli bir dlgme
araci oldugunu gostermektedir.

Olgegin Giivenilirligine iliskin Bulgular

Bu olgek gelistirme calismasinda 6lgegin givenilirligine iliskin ¢ikarimlarda bulunmak amaciyla
duyussal ve davranigsal boyutlara iliskin Cronbach Alpha i¢ tutarlilik katsayilari hesaplanmistir. Olgegin
bilissel boyutu igin KuderRichardson (KR-20) katsayisi hesaplanmistir ve bu deger .72 olarak
belirlenmistir. Buna ek olarak 6lgegin her bir faktériine ve tim o6lgege iliskin madde sayisi, i¢ tutarlilik
katsayisi, aritmetik ortalama, standart sapma, mod, minimum-maksimum ve ranj degerleri
hesaplanmistir. Bu degerler Tablo 13’te verilmektedir.

Tablo 13.
Tiirkgceye Uyarlanan Olgedin Faktérleri, Faktérlerin Giivenilirlik Katsayilari ve Dider Istatistiksel Dederler

Faktor Madde  Guvenilirlik N X S Mod  Minimum Maksimum  Ranj
Sayisi Katsayisi

Duyussal

17 a=.76 550 59.26 10.86 65.00  23.00 81.00  58.00
Boyut
Davramissal = a=.82 550 3723 7.64 3700  10.00 50.00  40.00
Boyut
Biligsel

30 KR-20=72 550 9.37 3.40  8.00 0.00 19.00  19.00
Boyut
Tam Olcek 57 a=.83 550 105.85 16.53 111.00  59.00 141.00  82.00

Her bir faktore ve tiim 6lcege iliskin madde sayisi, i¢ tutarlilik katsayisi, aritmetik ortalama, standart
sapma, mod, minimum deger, maksimum deger ve ranj degeri ayri ayri verilmistir. Faktor 1 icin madde
sayisi 17, i¢ tutarhhk katsayisi .76, aritmetik ortalama 59.26, standart sapma 10.86, mod 65.00, minimum
deger 23.00, maksimum deger 81.00 ve ranj degeri 58.00 olarak; faktér 2 icin madde sayisi 10, ig
tutarhhk katsayisi .82, aritmetik ortalama 37.23, standart sapma 7.64, mod 37.00, minimum deger 10.00,
maksimum deger 50.00 ve ranj degeri 40.00 olarak; faktér 3 icin madde sayisi 30, KR-20 katsayisi .72,
aritmetik ortalama 9.37, standart sapma 3.40, mod 8.00, minimum deger 0.00, maksimum deger 19.00
ve ranj degeri 19.00 olarak hesaplanmistir. Olcegin her bir faktoriiniin giivenilirlik (i¢ tutarlilik) katsayilari
ve dlcegin tamamina ait i¢ tutarlilik katsayisi .70’in {izerinde oldugundan Enerji Okuryazarligi Olceginin
guvenilir bir 6lgme araci oldugu ifade edilebilir. Tavsancil’a (2006) gore, r degerinin .80’in lzerinde
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olmasi, 8lcegin yiiksek derecede giivenilir oldugunu gdstermektedir. Olgegin son haline iliskin betimsel
istatistikler Tablo 14’te 6zetlenmektedir.

Tablo 14.
Tiirkceye Uyarlanan Olgedin Son Haline iliskin Betimsel Istatistikler
Betimsel istatistik Duyugsal Boyut Davranigsal Boyut Biligsel Boyut Tiim Olgek
Aritmetik Ortalama 59.26 37.23 9.37 105.85
Ortanca 61.00 38.00 9.00 107.50
Mod 65.00 37.00 8.00 111.00
Standart Sapma 10.86 7.64 3.40 16.53
Varyans 117.95 58.42 11.58 273.31
Standart Hata .46 .33 .15 71
En Disik Puan 23.00 10.00 0.00 59.00
En Yiksek Puan 81.00 50.00 19.00 141.00
Ranj 58.00 40.00 19.00 82.00

Olgegin son haline iliskin betimsel istatistikler incelendiginde, aritmetik ortalama degerinin 105.85;
ortanca degerinin 107.50; mod degerinin 111.00; standart sapma degerinin 16.53; varyans degerinin
273.31; standart hata degerinin .71; en diisiik puan degerinin 59.00; en yiksek puan degerinin 141.00 ve
ranj degerinin 82.00 olarak hesaplandigi goriilmektedir.

Tiirkgeye uyarlanan Enerji Okuryazarhgi Olcegi giivenilirligi ve gegerliligi ispatlanmis bir élcek olarak
kullanimina iliskin genel 6zellikler ve degerler Tablo 15’te verilmektedir.

Tablo 15.
Tiirkceye Uyarlanan Enerji Okuryazarligi Olceginin Kullanimina iliskin Puanlar

Duzey Araliklari

Madde Minimum Maksimum

Faktor Sayisi Puan Puan D(E:JZ[I;k Disuk Orta Yiiksek Y[E;I?skek
Duyussal 17 17 85 17.00- 30.60-  44.20- 57.80- 71.40-
Boyut 30.59 44.19 57.79 71.39 85.00
Davranissal 10 10 100 10.00- 28.00- 46.00- 64.00- 82.00-
Boyut 27.99 45.99 63.99 81.99 100.00
Bilissel 30 0 30 0.00- 6.00- 12.00- 18.00- 24.00-
Boyut 5.99 11.99 17.99 23.99 30.00
Tam Olcek 57 27 215 27.00- 64.60- 102.20- 139.80- 177.40-

64.59 102.19  139.79 177.39 215.00

Enerji Okuryazarligi Olgeginin kullanimina iliskin puanlar, ézellikle her bir faktérden alinan puanlarin
ve tiim olgekten alinan puanlarin dizeylerinin belirlenmesi agisindan 6nem arz etmektedir. Bir baska
deyisle, Olcegin yapilacak arastirmalarda kullanilmasi s6z konusu oldugunda, katilimcilarin her bir
faktoérden ve tiim 6lgekten aldigi puanlarin bir anlami olacaktir. Ornegin, bir katilimc birinci faktdr olan
“duyussal boyut” faktoriinden 50.00 puan aldiginda “duyussal acidan orta diizeyde enerji okuryazari”;
tim 6lgekten 90.00 puan aldiginda “diistik diizeyde enerji okuryazarl” seklinde yorum yapilabilir.

Sonug ve Oneriler

Bu calismanin amaci, ortaokul 6grencilerine yonelik “Enerji Okuryazarligi Olgegini” Tiirkceye
uyarlamak ve 6lgegin gecerlilik ve glvenilirligini saglamaktir. Bu dogrultuda arastirmada olgegin yapi
gecerliligini ve faktor yapisini incelemek amaciyla ag¢imlayici ve dogrulayici faktor analizleri
gerceklestirilmistir. Olgegin giivenilirligi icin Cronbach Alpha i¢ tutarlilk katsayilari ve KuderRichardson
(KR-20) katsayisi hesaplanmistir. Yapilan AFA sonucunda Olcegin bilissel, duyussal ve davranissal
boyutlarinda 3 faktére sahip oldugu tespit edilmistir. DFA sonucunda ise uyum indekslerinin anlamli ve
kabul edilebilir diizeyde olduklari belirlenmistir. Olcegin giivenilirligine iliskin duyussal ve davranissal
boyutlarina yonelik i¢ tutarhlik katsayisinin sirasiyla .76 ve .82 oldugu, bilissel boyutta ise KR-20
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katsayisinin .72 oldugu tespit edilmistir. Tium 6lgege ait glivenilirlik degerin ise .83 oldugu belirlenmistir.
Bu baglamda gecerli ve guvenilir bir dlgekte 17 duyugsal, 10 davranigsal ve 30 bilissel madde yer
almaktadir. Ayrica enerji okuryazarligi 6lgeginde 4 6z-yeterlilik maddesi yer almaktadir.

Enerji okuryazarligi 6lgeginin diger olgeklerden farki, enerji okuryazarligina yonelik 6grencilerin igerik
bilgilerinin yani sira duyussal ve davranissal 6zelliklerini de etkili bir sekilde 6l¢mesidir. Béylece bu 6lgek
ile 6grencilerin enerji okuryazarliginin temel bir 6lgisi belirlenebilir ve 6grencilerin enerji okuryazarligini
gelistirmek icin enerji egitim programlarinin potansiyellerinin 6lglilmesi gergeklestirilebilir. Ayrica fen
bilimleri 6gretim programinin 6grencilere enerji okuryazarhg yeterliligi kazandirip kazandirmadiginin
degerlendirilmesi yapilabilir. Alan yazinda da enerji okuryazarligini 6lgen genis ve kullanigh bir 6lgme
aracinin varhginin sinirli oldugu vurgulanmaktadir (DeWater et al., 2013). Ayrica enerji okuryazarhgi ile
ilgili yapilan diger calismalarda g¢ogunlukla Dewaters vd. (2013) gelistirdikleri Enerji Okuryazarlig
Olgeginin kullanildigi gériilmektedir. Bu 6lgegin Japonca, Cince ve Tayvanca gibi diger dillere gevirilerinin
yapilarak kendi kiltirlerine uyarlanmasi ve faktor yapilarinin da bu ¢alismanin sonuglari dogrultusunda
benzer ¢cikmasi Enerji Okuryazarligi Olgeginin evrensel bir yapi gésterdiginin kaniti olabilir.

Sonug olarak calismamizda uyarladigimiz “Enerji Okuryazarligi Olgegi”nin ortaokul fen bilimleri
Ogretim programlarinda yer alan enerji konularina yonelik hedeflerin gerceklesme diizeyini ortaya
koymay saglayabilecegi diisiiniilmektedir. Ogrencilerin eneriji ile ilgili konularda égrenme diizeylerinin
islevsel 6lgme-degerlendirme araglariyla belirlenmesine ihtiyac duyuldugu ve bu ihtiyacin belirlenmesine
yonelik ulusal diizeyde alan yazinda herhangi bir araca rastlanmadigi ve bu boslugun doldurulmasina
iliskin etkili bir ara¢ oldugu soylenebilir. Ayrica bu &lgcek, ortaokul seviyesindeki 6grencilere dil ve
kavramsal anlama bakimindan uygun, 6grencilerin eneriji ile iliskili bilgi, tutum ve davranislari agisindan
enerji okuryazarligini tanimlayarak yordayan, ihtiya¢ duyulan ve kapsaml bir 6lgek olarak kabul
edilebilir. Boylelikle Tirkce alan yazina ortaokul fen bilimleri 6gretim programi kapsaminda enerji
egitiminin etkililiginin “Enerji Okuryazarhg Olcegi” ile degerlendirilmesini miimkiin kilacak bir élcme
araci kazandirilmistir.

Bu baglamda Turkgeye uyarlanan enerji okuryazarhgi 6lgegi ile fen bilimleri 6gretim programinin
enerji egitimine iliskin degerlendirilmesi yapilabilir. Ayrica bu 6lgek ile 6grencilerin enerji okuryazarliklari
ile iliskili olabilecek etmenler belirlenebilir. Enerji egitimine yonelik 6grencilerde bilissel, duyussal ve
davranigsal o6zelliklerin kazandiriimasina iliskin etkili 6gretim yontemlerin tespit edilmesinde enerji
okuryazarlig o6lcegi kullanilabilir. Son olarak ise ortaokul fen bilimleri 6gretmenleri bu olgek ile
ogrencilerin eneriji ile iliskili ¢evresel sorunlarina yonelik biligsel, duyussal ve davranissal yeterliklerini
belirleyebilir ve bu yonde 6gretimlerini diizenleyebilirler.
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ENERJI OKURYAZARLIGI OLCEGI

BOLUM 1 (Enerji Okuryazarhgina iliskin Kendini Algilama)

1. Enerji hakkinda ne kadar bilgiye sahip oldugunuzu disiinmektesiniz? (Kendinizi asagida tarif edildigi
gibi “uzman”, “biraz bilgili” ya da daha az olarak oranlayin).
A. Cok fazla —uzman B. Oldukga fazla — bilgili C. Orta miktarda - biraz bilgili
D. Fazla degil E. Hi¢
2. Enerji kullanimi konusunda kendinizi nasil tarif edersiniz?
A. Yuksek enerji kullanicisi - B. Kismen yuksek enerji kullanicisi C. Orta diizey enerji kullanicisi
D. Bazen enerji tasarrufunu deneyen E. Her zaman eneriji tasarrufunu deneyen
3. Enerji hakkinda sorunlari ve problemleri anlamada size en fazla katki saglayan asagidakilerden
hangisidir?
A. Okul B. Kitaplar, gazete ya da dergi C. Arkadaslar ya da ailem
D. internet E. Televizyon programlari
4, Evinizin etrafinda ya da igerisinde enerji tasarrufu yollari konusunda ailenizle hangi siklkla
konusursunuz? (Ornegin, kullanilimadiginda isiklarin kapatilmasi, isiticinin seviyesinin disirilmesi,
kapi ve pencerelerin kapatilmasi, vb.)
A. Cok fazla B. Yeteri miktarda C. Az D. Bir kez ya da iki kez E. Hig
BOLUM 2
: -
s|¢ | 2]¢
. 5 el E|§g|l 2 %
Enerji Okuryazarliginin Duyussal Boyutu S| & |5 35| = L
ws|l 8|25 8|
X = c | = ¢ ~
cEl E2E B 5
gel & |zg & | &
5. Baskalari ile calisarak enerji sorunlarina katki saglayabilecegime 1 5 3 4 5
inanmaktayim.
6. Benim kisisel olarak enerjiyi kullanma yontemim Glkemizin karsilastigi
. s e 1 2 3 4 5
enerji sorunlarinda bir degisiklik olusturmaz.
7. Biz yenilenebilir kaynaklardan elektrigimizin fazlasini tretmeliyiz. 1 2 3 4 5
8. Cevre yasalari tarafindan korunan alanlarda bile olsa daha fazla petrol 1 ) 3 4 5
tesisleri gelistirerek insa etmeliyiz.
9. Daha fazla enerji lretilmesine olanak saglamak icin dogal cevreyi
1 2 3 4 5
koruyucu yasalar daha esnek olmalidir.
10. Eger enerji tasarrufunun nasil yapildigini bilseydim, daha fazla eneriji 1 ) 3 4 5
tasarrufu yapardim.
11.Enerji daha pahaliya gelse bile, Tirkiye yenilenebilir enerjiyi
L L 1 2 3 4 5
kullanmanin yollarini gelistirmelidir.
12. Enerji egitimi her okul mifredatinin 6nemli bir parcasi olmalidir. 1 2 3 4 5
13.Enerji ile ilgili uygun segimler ve eylemler yaparak enerji
Lo . . . 1 2 3 4 5
problemlerinin ¢dzlimiine katki saglayacagima inanmaktayim.
14. Enerji tasarrufu hakkinda endiselenmek zorunda degiliz, ¢linkii gelecek
nesiller icin enerji problemini ¢6zmede yeni teknolojiler | 1 2 3 4 5
gelistirilecektir.
15. Enerji tasarrufu onemlidir. 1 2 3 4 5
16. Hikiimet, yeni araglarin yakit tiiketimi hakkinda daha kati sinirlamalar 1 ) 3 4 5
getirmelidir.
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: :
o2 2|8
| Elec 82
.. o = S E| = =
Enerji Okuryazarliginin Duyugssal Boyutu 5| 2 |53 = 2
ws| & |>5] & | @
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17.Ruzgar ciftlikleri, dogal vadilerde, tarim alanlarinda ve yaban hayati
alanlarinda kurulsa bile, elektrik Gretmek icin daha fazla riizgar | 1 2 3 4
ciftlikleri insa etmeliyiz.
18. Siniftaki bilgisayarin ya da lambalarin kapatilmasi hakkinda endiseye 1 5 3 4 5
diismem, ¢linki elektrik faturasini okul 6demektedir.
19. Tiim elektrikli aletler hem enerji gereksinimlerini ve maliyetlerini hem
de islerini yaparken kullandigi kaynaklari gosteren bir etikete sahip | 1 2 3 4 5
olmalidir.
20. Ulkemizdeki vatandaslarin daha fazla enerji tasarrufu yapmasi gerekir. 1 2 3 4 5
21.Yenilenebilir enerji teknolojilerini gelistirme cabalari, fosil yakitlarin 1 ) 3 4 5
yeni kaynaklarini bulma ve gelistirme ¢abalarindan daha 6nemlidir.
BOLUM 3
Enerji Okuryazarliginin Davranigsal Boyutu HISIr 1 Nadiren | Bazen Stk Her
zaman stk zaman
22.Suyu idareli kullanmaya galigirim. 1 2 3 4 5
23. Arabayla gitmek yerine yakin mesafelere yiriirim veya
. . 1 2 3 4 5
bisikletle giderim.
24. Odadan ayrilirken isiklari sondiirtirim. 4
25. Kullanmadigimda bilgisayari kapatirim. 4
26.Gunluk  kararlarim  enerji  kullanimi  konusundaki
- N 1 2 3 4 5
disuncelerimi etkiler.
27.Enerji  tasarrufu amaciyla, geceleri veya evde
. . SO 1 2 3 4 5
olmadigimizda ailem isiticinin seviyesini disirar.
28.Enerji  tasarrufu amaciyla, geceleri veya evde
olmadigimizda isiticinin seviyesini diisirmeleri konusunda 1 2 3 4 5
ailemi tesvik ederim.
29. Ailem enerji tasarruflu ampuller satin alir. 1 2 3 4 5
30. Enerji tasarruflu ampuller satin almalari konusunda ailemi
. . 1 2 3 4 5
tesvik ederim.
31.Enerjiden tasarruf etmek amaciyla daha az enerji tiiketen 1 ) 3 4 5

seyler satin alirim.

BOLUM 4 (Enerji Okuryazarhginin Bilissel Boyutu)

32. Dunyanin her bir hareketi asagidakilerden hangisi ile gerceklesir?

A.Yiyecek B. Enerji C. Gilnes D.Su E. Ay

33. Dliinyada yasayan hemen hemen tiim seyler icin enerji kaynagi asagidakilerden hangisidir?

34.

35. Bir kerestenin kimyasal potansiyel enerji depoladigini nasil anlarsiniz?

A. Glnes B. Su C. Toprak D. Bitki yasami
Asagidakilerden hangisi enerjiyi en iyi tanimlar?

E. Rizgar

C. Yapilan isteki deger

A. Bir seyleri harekete geciren gii¢ B. Potansiyel ve kinetik

D. is yapabilme yetenegi  E. Fosil yakitlar
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A. Kagit ve mobilya gibi diger seylere donistirilebilir oldugundan
B. Duran bir cisim oldugundan
C. Yandiginda 1s1 agiga gikardigindan
D. Yasayan bir sey oldugundan
E. Kereste potansiyel enerji depolamaz
36. Asagidakilerden hangisi bir enerji formu degildir?
A. Kimyasal B. Is C. Mekanik  D. Elektromanyetik E. Kbmar
37. Kullandigimiz elektrik enerjisinin miktarini agiklayan birim asagidakilerden hangisidir?
A. Kilowatt-saat (kWh) B. Kilowatt (kW) C. ingiliz Is Birimi (BTU)
D. Volt (V) E. Beygir gticli (HP)
38. Elektrikli aygitlarin sarf ettigi elektrik enerjisi miktarini saptayan iki sey asagidakilerden hangisidir?
A. Aygitin blyukligu (litre veya galon) — Elektrigin fiyat
B. Aygit acikken aygitin sicakhgl — Aygitin agik kalma siresi
C. Aygitin harcadigi gli¢ derecesi (watt veya kilowatt) — Elektrigin fiyati
D. Aygitin harcadigi glic derecesi (watt veya kilowatt) — Aygitin acik kalma siresi
E. Aygitin harcadigi glic derecesi (watt veya kilowatt) — Prizin blyukIig
39. Parlak (akkor haline gelmis) bir ampuli yaktiginizda enerjinin bir kismi i1s18a dénusirken geri kalani
asagidakilerden hangisine donusur?
A. Parilti B. Sogutucu gaz (Freon) C.lsi D. Bosluk E. Elektron
40. Bir elektrik santralinin %35 etkililige sahip olmasi ne anlama gelmektedir?
A. Enerji Gretiminde kullanilan her 100 TL'den 35 TL’sinin kdra donustig
B. Enerji Uretiminde kullanilan her 35 TL’nin 100 TL kazang sagladigi
C. Santraldeki her 100 enerji biriminin 35’inin enerji donlsiiminde kayboldugu
D. Santraldeki her 35 eneriji biriminin 100 birim elektrik enerjisi tirettigi
E. Santraldeki her 100 enerji biriminin 35’inin elektrik enerjisine donustigi
41. Asagidakilerden hangisinin gerceklesmesi miimkiin degildir?
A. Kimyasal enerjiyi isi enerjisine donustiirmek
B. Yiyeceklerdeki enerji miktarinin dlgilmesi
C. Kullandigindan daha fazla enerji ireten bir makine insa etmek
D. Etil alkol kullanarak otomobil ¢alistirmak
E. Daha az kullanarak, tekrar kullanarak ve geri donistiirerek enerji tasarrufu yapmak
42. “Yenilenebilir enerji kaynagl” kavrami ne anlama gelmektedir?
A. Kullanimi serbest ve elverisli kaynaklar
B. Isiya ve elektrige dogrudan donistirilebilir kaynaklar
C. Hava kirliligi yaratmayan kaynaklar
D. Eneriji tiretiminde kullanilmasi etkin kaynaklar
E. Kisa bir zaman diliminde doga tarafindan tazelenen kaynaklar
43. Asagidaki enerji kaynaklarindan hangisi yenilenebilir 6zellige sahip degildir?
A. Glnes B. Komir C. Biyokdtle (odun, kereste, ¢op, bitki, alkolik yakitlar)
D. Su glict (hydropower) E. Jeotermal
44. Tirkiye de ve Avrupa gibi gelismis Ulkelerde kullanilan enerjinin %85’i hangi kaynaklardan
saglanmaktadir?
A. Biyokitle (odun, kereste, ¢op, bitki, alkolik yakitlar) B. Su guict (hydropower)  C. Nikleer
D. Ruzgar E. Fosil yakitlar
45. Turkiye’de kullanilan yenilenebilir enerjinin bliyik bir ¢ogunlugu asagidakilerden hangisi ile
saglanmaktadir?
A. Glines B. Su glicti (hydropower) C. Razgar
D. Biyokiitle (odun, kereste, ¢op, bitki, alkolik yakitlar) E. Jeotermal
46. 2000 yih ile 2016 yih karsilastirildiginda, Tirkiye’nin diger (lkelerden petrol ithal etmesiyle ilgili
asagidaki ifadelerden hangisi dogrudur?
A. Miktari artmistir ve fiyati ucuzlamistir.
B. Miktari artmistir ve fiyati daha pahali olmustur.
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C. Miktari azalmistir ve fiyati ucuzlamistir.
D. Miktari azalmistir ve fiyati daha pahali olmustur.
E. Miktari artmistir fakat fiyati aynidir.
47. Bilim insanlarinin ortaya koydugu, enerji ihtiyacimizi gésteren en hizl ve fiyat bakimindan en etkili
yol asagidakilerden hangisidir?
A. Yerel tiim yag ve gaz kaynaklarinin gelistirilmesi
B. NUkleer enerji santrallerinin insa edilmesi
C. Enerji korunumunun ve tasarrufunun tesvik edilmesi
D. Yenilenebilir enerji kaynaklarinin kullanildig gii¢ santrallerinin gelistirilmesi
E. Alternatif yakit gereglerinin gelistirilmesi
48. Tiirkiye’de bulunan en verimli fosil yakit agsagidakilerden hangisidir?
A. Kébmur B. Dogal gaz C. Ham petrol  D. Katran kumu E. Odun (Kereste)
49. A sinifi (Enerji Star) beyaz esyalari satin almanin en iyi nedeni asagidakilerden hangisidir?
A. A sinifi (Enerji Star) aygitlarinin genellikle daha biyik olmasi
B. A sinifi (Enerji Star) aygitlarinin daha pahali olmasi
C. A sinifi (Enerji Star) aygitlarinin daha az enerji kullanmasi
D. A sinifi (Eneriji Star) aygitlarinin daha modern gériinimli olmasi
E. A sinifi (Enerji Star) aygitlarinin daha ucuz olmasi
50. “Bazi insanlar fosil vyakitlar tikenirse, elektrikli arabalar kullanmaya baslanabilecegini
distinmektedir.” Bu fikirle ilgili yanlishk asagidakilerden hangisidir?
A. Fosil yakitlar (komir, yag, dogal gaz) kullanilarak daha fazla elektrik tretilir.
B. Elektrikli arabalara gecilmesi issizlik oranini arttiracaktir.
C. Elektrikli arabalarin nicelik olarak fazla miktarda tretilmesinin imkansiz oldugu kanitlanir.
D. Arabayi galistirmak igin elektrik kullanilamaz.
E. Bu fikirle ilgili bir yanlishk bulunmamaktadir.
51. Bir kisi isyerine giderken her giin giinde 30 km seyahat ediyorsa ve benzinden tasarruf etmek
istiyorsa, asagidaki seceneklerden hangisini tercih etmesi sonucu en fazla benzin tasarrufu saglar?
A. Bir galonda 20 km yol giden araba yerine, bir galonda 30 km yol giden bir araba satin almak
B. Araci saatte 65 km/s ortalama hizla kullanmak yerine, 55 km/s ortalama hizla kullanmak
C. Araci saatte 65 km/s ortalama hizla kullanmak yerine, 45 km/s ortalama hizla kullanmak
D. ise giderken ve dénerken bir araci is arkadaslariyla ortak kullanmak
E. Yukaridakilerin hepsi yaklasik ayni diizeyde benzin tasarrufu saglar
52. Asagidaki seceneklerden hangisi daima eneriji tasarrufu saglar?
A. Yag ve gazile isitilan evlerde ek olarak tasinabilir elektrikli isiticilar kullanmak
B. Daha az yakit sarfiyati gerceklestiren bir araba satin almak ve otobis yerine onu kullanmak
C. Floresan lambalari kisa bir stre icin kullanmadigimizda kapatmak yerine, acik birakmak
D. Bilgisayarinizi kullanim aralarinda ekran koruyucu 6zelligini kullanmak ve uyku moduna almak
E. 15 saniye ve daha fazla durma siirelerinde arabanin kontagini kapatmak
53. Turrkiye’deki evlerde bir yilda ortalama en fazla enerji asagidakilerden hangisi araciligiyla kullanilir?
A. Yiyecek ve icecekleri buzdolabinda saklamak
B. Odalari isitmak ve sogutmak
C. Suyu 1sitmak ve sogutmak
D. Evi isiklandirmak
E. Yemek pisirmek ve hazirlamak
54. Turkiye’deki evlerde bir yilda ortalama en az enerji asagidakilerden hangisi aracihgiyla kullanilir?
A. Yiyecek ve icecekleri buzdolabinda saklamak
B. Odalari isitmak ve sogutmak
C. Suyu isitmak ve sogutmak
D. Evi isiklandirmak
E. Yemek pisirmek ve hazirlamak
55. Asagidaki seceneklerden hangisi Tiirkiye’deki evlerde bir yilda en fazla eneriji tiiketimi gerceklestirir?
A. Buzdolabi B. Isiklar C. Telefon D. Televizyon E. Bilgisayar
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56. Her yil Turkiye’de en fazla enerji saglayan kaynak asagidakilerden hangisidir?

A. Ham petrolB. Komir C. Dogal gaz D. Su giict (hydropower) E. Nikleer
57. Asagidaki enerji kaynaklarindan hangisi Turkiye’de elektrigin Gretilmesine en fazla katkida bulunur?
A. Ham petrol yakimi  B. Kdmdr yakimi C. Nukleer gug
D. Glines enerjisi E. Su giict (hydropower)

58. Komir veya ham petrol yakimi yerine nikleer gliciin kullanilmasinin tek avantaji asagidakilerden
hangisidir?

A. Nikleer enerji santrallerinin insasi pahali degildir

B. Daha az hava kirliligine yol agar

C. Tamamiyla gilivenlidir

D. Atik maddelerin depolanmasi kolaydir

E. Hi¢ kimse niikleer enerji santrallerinin yapimina karsi ¢cikmaz
59. Birgok bilim insani yerylzinin ortalama sicakhiginin giinden giine arttigini ortaya koymaktadir. Bilim
insanlart  bu durumun en oOnemli nedenlerinden birisi olarak asagidakilerden hangisini
gostermektedirler?

A. Asit yagmurlar

B. Okyanus seviyelerinin yukselmesi

C. Gunesin diinyaya daha da yakinlagmasi

D. Fosil yakitlarin yakilmasiyla olusan karbondioksit yogunlugunun artmasi

E. Nikleer enerji santralleri nedeniyle olusan karbondioksit yogunlugunun artmasi
60. Eneriji ile iliskili asagidaki aktivitelerden hangisi insan sagligina ve cevreye en az zarar verir?

A. Kébmir madenciligi

B. Ham petrol arama, ¢ikarma ve tagima

C. Elektrik Gretmek amaciyla fosil yakitlarin yakilmasi

D. Elektrik tretmek igin glines (fotovoltaik) pillerinin yapimi

E. Gunes (fotovoltaik) pilleriyle elektrik tGretimi
61. Asagidakilerden hangisi biyolojik bir yakit degildir?

A. Etil alkol B. Bitkisel yaglardan Uretilen mazot yakit (dizel) C. Bitkisel yaglar

D. Benzin E. Clirimus inek glibresinden ¢ikan metan gazi
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