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This study focuses on the design, development, validation, and psychometric properties of
the Children’s Environmental Affect Scale (CEAS). The following steps were taken in
developing the CEAS. A substantial review of literature on environmental affect and EL
helped the researchers identify several scales and questionnaires that, in turn, help
establish the item pool. The initial scale derived from this item pool was reviewed by the
selected experts (n=17) and then pilot tested with 673 students in 4% -5t grades. These
pilot data were subjected to Explanatory Factor Analysis (EFA) to reveal the dimensions
underlying these pilot items. Later, the revised version of the scale was administrated to
2412 students in 5% grade as part of a national assessment. The data from this full study
were used to validate the factorial structure observed in EFA through using Confirmatory
Factor Analysis (CFA) procedures in AMOS. The final version of the CEAS employs a
Likert-type scale to measure 14 items that reflect three sub-scales; Willingness to take
environmental action (5 items, o= .87), Environmental Attitudes (5 items, a= .82) and
Environmental Sensitivity (4 items, a= .67).
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INTRODUCTION

Even though natural and environmental studies
back date to the late 1890s, on an international scale, the
field of environmental education (EE) began in the late
1960s and early 1970s (e.g., Disinger, 1983; Schmeider,
1977). The development of EE during this period was
aided by support by UNEP for UNESCO to develop an
International EE Programme (e.g., Stapp, 1979).
During this eatly period, EE was often defined in a few
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sentences (e.g., Disinger, 1983; Schmeider, 1977). A
number of efforts were made to analyze these and other
early writings for the purpose of identifying key
characteristics of EE (e.g., Harvey, 1977a, 1977b; Hart
1981). During this same period, those working with
UNESCO’s International EE Programme developed
objectives and guiding principles for the emerging field
of EE during the Belgrade Workshop and the Thbilisi
Intergovernmental Conference (UNESCO, 1976, 1977,
1978). The resulting Thilisi Objectives served as one of
the most widely recognized, if not accepted, definitions
of EE (e.g., UNESCO, 1987, 2007).

The Thilisi Objectives represent learning outcomes
for EE, and for this reason they function as one of the
earliest environmental literacy (EL) frameworks:
Awareness, Knowledge, Attitudes, Skills, and
Participation. These objectives also represent the
relationship between EE and EL: the mission of EE is
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State of the literature

e Opver 35 year, environmental affect (e.g. awareness,
attitudes) has received greater attention in the field
of EE research.

e Environmental affect (including attitude, values,
sensitivity etc) is one of four main components of
environmental literacy which is ultimate aim of
environmental education.

e Several efforts has been undertaken to develop a
valid and reliable instrument for assessing this
component of environmental literacy, but most
these efforts are for environmental attitudes,
values and so on, not for overall component.

Contribution of this paper to the Iliterature

e There are various instrument developed and
validated to assess environmental attitudes,
environmental values and so on, but very limited
instrument was observed in the available literature
to assess overall environmental affect.

o Furthermotre, most of the instruments in the
literature were developed for high school and
university students. Lower grade students have
been received very little attention.

o In Turkish literature, the instrument will be
beneficial to readers and also researcher working
on environmental education, more specifically
environmental affect.

to foster the development of an environmentally literate
citizenry; i.c., one that is aware, knowledgeable, skilled,
and dedicated (e.g., Stapp et al., 1969; Harvey 1977a;
Hungerford, Peyton & Wilke, 1980). Particular interest
of this study were two of these Thilisi objectives:
“Awareness: to help social groups and individuals
acquire an awareness of and sensitivity to the total
environment and its allied problems” and “Attitudes: to
help social groups and individuals acquire a set of values
and feelings of concern for the environment, and the
motivation for actively participating in environmental
improvement and protection” (UNESCO, 1978, pp. 26-
27, emphases added).

Over the past 35 years, there has been extensive
research in ateas relevant to these and other selected
features of Awareness and Attitudes. For example,
there have been several reviews of research into
significant life experiences as they relate to the
development of environmental sensitivity (e.g., Chawla,
1998; Sward & Marcinkowski, 2001). In addition,
reviews of research in EE have pointed out repeatedly
that attitude is one of its most commonly assessed
variables in EE and related fields (e.g., Bamberg &
Moset, 2007; Hines, Hungerford, & Tomera, 1986/87;
lozzi, 1984; Rickinson, 2001; Volk & McBeth, 1997),
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although there have been cautions about its
measurement, using as an outcome of EE, and using as
a predictor of behavior (e.g., Hungferford & Volk, 1990;
Kolmuss & Agyeman, 2002). At the same time, these
reviews of research and other recent reviews of theory
(e.g., Jackson, 2005; Darnton, 20087) have pointed out
that affective constructs and variables other than
attitude have received increasing and much deserved
attention from the EE and wider environmental
research communities. These constructs and variables
include worldview (e.g., Dunlap, 2008; Hawcroft &
Milfont, 2008, 2010), values, personal and social norms,
self-efficacy and locus of control, and intention, among
others (e.g., Ajzen, 1985; Bamberg & Moser, 2007;
Fishbein & Ajzen, 1975; Stern, 2000; Vining & Ebreo,
2002).

These and other reviews of theory and of research
have pointed out that Thilisi Objectives were “bursting
at the seams” to accommodate the ever-growing list of
cognitive, affective, and behavioral variables of
relevance to EE and EL. Thus, over the past 25 years, a
third way of defining EE has emerged: the formulation
of environmental literacy frameworks (e.g., Hungerford
& Volk, 1990; Roth, 1992; Simmons, 1995; Wilke, 1995;
Hollweg et al., 2011). Frameworks such as these can be
adjusted to accommodate advances in theory and
research more easily than sets of goals and/or objectives
(.e., the second way of defining the field). By design,
these EL frameworks extend beyond the common-but-
limited K-A-B (knowledge, awareness/ attitude,
behavior) model to include different sets of skills and
abilities as well as the wider range of affective variables
mentioned above (e.g., Hollweg et al., 2011; Hungerford
& Volk, 1990; Kollmuss & Agyeman, 2002).

NATIONAL ASSESSMENTS
ENVIRONMENTAL LITERACY

OF

Just as there have been some changes to the way in
which EE and its outcomes have been defined over
time, there also have been changes to the ways in which
EE outcomes have been assessed in large-scale studies
over time. The first wave of assessments measured only
knowledge and attitudes. Over time, large-scale
assessments began to measure other variables, including
behavior. However, in an attempt to push beyond the
K-A-B framework toward broader and more
comprehensive assessments, national research teams
began to plan and conduct national assessments of
environmental literacy shortly after 2000. The first of
these was undertaken in Korea over 2002-03 (Shin et al.,
2005), and this was soon followed by national
assessments in Israel (Negev et al, 2010), the U.S.
(McBeth& Volk, 2010), and Turkey (Erdogan, 2009;
Erdogan & Ok, 2011). Since then, at least one additional
national assessment has been completed in Taiwan, as
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has a report of the comparison of geoscience and
environmental science items included in the PISA 2006
Science Assessment (OECD, 2009).

Assessing Affective
Environmental Literacy

Components of

The development and validation of the CEAS
described in this article was undertaken as part of the
national assessment of environmental literacy among
4th and 5th grader students in Turkey (Erdogan, 2009).
As a result, it was a conscious decision by the
researchers to include attitude as well as other affective
variables apparent in the Thilisi Objectives, notably
sensitivity and willingness (i.e, as a measure of
intention). As described in the previous section, there is
a growing list of affective variables to consider.
Hollweg et al. (2011) pointed out:

At this point in time, it is clear that this is a very

complex domain and it is virtually impossible to

assess all of its [EL|Jcomponents and features in
any single assessment...there is simply too much to
be assessed in any depth within a single large-scale

international or national assessment. (p. 4-1,

emphasis added)

In addition to concerns over what or how much can
be assessed in a valid and practical manner in any large-
scale assessment, there are other matters that desetve
careful consideration. One of these is developmental
appropriateness. Although there is no single set of
guidelines for determining this, there are multiple
cognitive, affective and developmental theories, as well
as research on the variables under consideration. Many
of affective variables listed previously require a backlog
of experience and/or a level of cognitive and affective
functioning than is greater than what is common in the
target population in this study, 4thand 5th graders (e.g.,
wotldview, values, norms, locus of control). As a result,
only a limited number of affective variables appropriate
for this population were included in this study. In
addition, a decision was to include items that measured
these students’ affective dispositions toward the natural
wortld (sensitivity), toward human uses of and impacts
on the environment (attitudes), and toward the need for
and willingness to participate in environmental
protection (intention).

A review of the Turkish literature pointed out that
there have been efforts to develop instrument for
assessing affective component of environmental literacy.
However, almost all of these efforts were aimed at the
development and validation of environmental attitude
scales for elementary school students (e.g. Gokge, Kaya,
Aktay & Ozden, 2007), middle (secondary) school
students (e.g. Yiicel &Ozkan, 2014), high school
students (e.g. Ugulu, Sahin & Baslar, 2013; Uzun &
Saglam, 2000) and university students (e.g. Berberoglu &
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Tosunoglu, 1995). Beyond this, very few studies
assessed other dimensions of environmental affect, such
as environmental sensitivity (Yesilyurt, Gul & Demir,
2013) and environmental awareness (Gliven &
Aydogdu, 2012). Bearing in mind the scales in the
Turkish literature and the general EE literature, this
study focuses on the design, development, validation,
and psychometric properties of the Children’s
Environmental Affect Scale (CEAS). It contains three
sub-scales, each of which measures one dimensions of
environmental — affect:  attitudes, sensitivity, and
intention. It is believed that the instrument developed
and validated here can be used in other research studies
with the aim of assessing the general environmental
attitudes, sensitivity and intentions of elementary
students, regarding the environment.

METHOD
Sample

During the development and validation of CEAS,
two different samples were used. Sample 1 was selected
to reveal the initial dimensionalities of the scale using
EFA, whereas Sample 2 was used to validate the factor
structure emerged in EFA using CFA.

Sample 1 (n= 673)

Sample 1 consisting of 673 students was selected
among 4th (n= 322, 47.8%) and 5th (n=351, 52.2%)
graders from 28 classes in nine different elementary
schools in the capital city of Turkey. Of 673 students,
329 (48.9%) were females and 339 (50.4%) were males.
A small number of students (n=5, 0.7%) did not report
their gender. Most of the students (n=584, 86.8%) were
from public school and the remaining (n=89, 13.2%)
were from private schools. Their ages ranged from 10 to
11 years. The initial version of CEAS, which consisted
of 20 items, was administrated to Sample 1 to examine
the dimensionalities underlying the scale via EFA using
SPSS version 2.0.

Sample 2 (n=2412)

Sample 2, which consisted of 2412 students,
included 5th graders from 78 schools in 26 provinces of
Turkey. Of the students, 1207 (50%) were females and
1185 (49.1%) were males. Again a small number of
students (n=20, 0.9%) did not report their gender. As
for school type, 1891 students (78.4%) were from public
schools and 521 students (21.6%) were from private
schools. The revised version of CEAS, which consisted
of 14 items, was administrated to Sample 2 to run CFA
using AMOS18 as a confirmatory test of the factorial
structure observed in the EFA.
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Instrumentation

Development and validation of CEAS was
undertaken in several steps given below.

Review of literature and establishing item pool

This step was designed for going through and
revealing the constructs of environmental affect. In the
first step of the instrumentation, a comprehensive
review of literature on environmental affect and also EL
was surveyed in order to examine the possible
dimensions. Theory behind components of EL (e.g.
Fishbein & Ajzen, 1975; Harvey, 1977; Hines, et al.,
1986/87; Hungetrford & Volk, 1990; Roth, 1992;
Simmons, 1995; Volk &McBeth, 1997; Volk &McBeth,
2005; Wilke, 1995), and previous empirical studies and
published scales / questionnaires on environmental
attitudes (e.g. Bonnett & Williams, 1988; Bradley,
Walickzec & Zajicek, 1999; Eagles & Demara, 1999;
Grob, 1995; Kaiser, Ranney, et al, 1999; Kaiser,
Wolfing et al. 1999; Makki, et al., 2003; Reid &Sa’di,
1997; Scott & Willits, 1994), environmental sensitivity
(e.g. Chawla, 1998; Sia et al, 1985/86; Sivek &
Hungerford, 1990), environmental concern (Schultz &
Zelezny, 1999), willingness to act / intention (e.g.
Hatrland, Staats & Wilke, 1999), and combination of any
of these dimensions (e.g. Bogner & Wiseman, 1997;
Chu et al., 2007; Chan, 1996; Hsu, 2004; Hsu & Roth,
1998, 1999; McBeth, 20006; Lee et al., 2003; Negev et al.,
20006) were carefully examined to establish an item pool.

Obtaining expert opinion for assuring the
content validity

This step was undertaken to assure the content
validity of the scale. A review panel with 17 experts on
different expertise (science education, environmental
education, curticulum and instruction, measurement and
evaluation, book writers, and 4th and 5th grade
teachers) was established to ensure the content validity
of the scale. This panel was asked to examine the initial
version of the scale in terms of clarity, understandability,
comprehensiveness and content of the items. For this
putpose, a questionnaire named “External Validity
Panel Evaluation Questionnaire” with three sections; a)
demographic information on the panel, b) general
opinions on the items (cultural, ethnic, social and
regional bias; timing of the instrument; appropriateness
of the items for 4th and 5th graders; and practicality of
the items); and c) opinions on whether the items are
valid measures of environmental affect was prepared by
the authors. In addition to this questionnaire, the panel
also was sent several supporting documents, including
information on the theory of environmental affect, a
guide how to assess the items in the scale, and 20 items
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selected drawn from the item pool for the initial version
of CEAS. Furthermore, a Turkish language expert (who
is writing books for elementary school students) was
asked to check whether the items were clear,
understandable and relevant for students in these
grades.

Pilot testing

In this step, dimensionalities of the scale were
examined though using EFA. Having obtained a
permission to carry out such pilot testing with 4th and
5th graders in public and private schools in the capital
city of Turkey (Ankara), a contact with the selected
schools was enabled and initial version of CEAS was
administrated to Sample 1 (n = 673) drawn from one
private and seven public elementary schools. One forth
and one fifth grade classroom were randomly selected
from each school. The data collected from Sample 1
were entered into SPSS data set and then subjected to
factor reduction process using EFA to reveal the
dimensionalities (factors) behind the scale.

Validating of the factor structure (confirmatory
factor analysis)

In this step, factor structure of the scale observed in
EFA was wvalidated through performing CFA. The
revised version of CEAS was administrated to Sample 2
(n= 2412) as a part of nationwide survey undertaken
with fifth graders in 26 provinces of Turkey (Erdogan,
2009). A data set established after nationwide survey
was converted to AMOS program to test the proposed
model observed in EFA. A CFA was run using this
program to validate the factor structure.

Data Analysis

In order to examine the factor structure of the
CEAS, EFA using Principle Component Analysis (PCA)
was run via SPSS using data collected from Sample 1.
Having observed the factor structure and revised the
CEAS, new data were collected from Sample 2 and the
initial  factor structure were cross-validated by
performing CFA through using of AMOS. At the end, a
reliability analysis was performed to calculate each
factor’s Cronbach’s alpha («) coefficient score.

RESULTS

Initial form of CEAS

After the related literature was reviewed, the initial
form of the CEAS was designed to include a total of 20

items to be ranked on a six-point scale, ranging from
strongly agree to strongly disagree. However, fourth and
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fifth grade teachers and a measurement and evaluation
expert on the external validity panel did not believe that
fifth grade students could understand the word
“strongly.” Thus, the options strongly agree and
strongly disagree were excluded from the scale. Thus,
initial from of the scale included 20 items on a four
point Likert type scale (agree, agree a little, disagree a

little, and disagree).
The initial set of 20 items in the scale were designed
to assess five affective components of EL:

environmental sensitivity, environmental attitude, locus
of control, environmental responsibility and willingness
to act / intention. The sensitivity component was
designed to assess students’ feelings and their life
experience related to environmental sensitivity. These
items were mainly extracted from MSELI developed by
McBeth (2006) on environmental sensitivity. The
attitude items were designed to assess students’ attitude
toward natural resources, environmental problems,
environmental pollutions, landscapes and biodiversity.
Locus of control items were designed to assess whether
students are intrinsically motivated to  solve
environmental problems. In order to assess students’
perception of individual and governmental responsibility
for dealing with environmental problems, the
responsibility items were included on the basis of the
prior research study, including individual and
governmental responsibility. The willingness items were
written to assess students’ willingness to participate in
various types of efforts aimed at helping to solve
environmental problems.

EFA; Factor Structure of CEAS Using Sample 1

An EFA was performed to examine the factor
structure behind the initial form of CEAS with 20 items.
Before running the factor analysis, the data were cleaned
by screening the normality of each variable (skewness
and curtosis), outliers and missing cases. Normality
assumption was ensured with the accepted level (+ 3.29)
of skewness and curtosis values. The skewness and
curtosis values were found to fall in this range. As for
the missing case analysis, each variable were subjected
to frequency analysis to observe the missing cases (those
not reported). It was observed that each of the cases
had missing value, but these were less than 5 % of the
given responses. Thus, missing cases (blanks) were

replaced with sample means (Tabachnick & Fidell,
2001). Univariate outlier(s) were examined by use of
scatter plot and multivariate outlier(s) were examined by
use of Mahalanobis distance. Three multivariate outliers
and 17 univariate outliers were observed and then
deleted from the data set.

In order to examine the construct validity and factor
structure, 20 items in the initial form was subjected to
EFA with Principle Component Analysis (PCA) method
using the data collected from Sample 1.The results
pointed out that 6 items were found to have very low
item-total correlation and commonality score. Due to
the fact that these values were found to be lower than
.25 (George &Mallery, 2001) for these six items (# 3, 4,
8, 9, 15 and 18) which is not an acceptable contribution
to the total variance, they were excluded from the scale.
A second EFA with PCA was run with data from this
reduced form of the CEAS (item umber = 14). Kaiser-
Meyer-Olkin (KMO) Measure of Sampling Adequacy
test (measuring whether distribution of values is
adequate for performing factor analysis) yielded .816,
which was well above the acceptable level (Field, 2005).
This meant that factor analysis could be performed
adequately with this sample size. Bartlett’s test of
sphericity (measuring multivariate normality and testing
whether the correlation matrix is an identity matrix) had

2

significant value [Z 91) = 711.96, p<.0001], which
meant that the normality assumption was met but the
identity matrix assumption not. The factor analysis
indicated four-factors structure with all eigenvalues
greater than 1.0 (Hair et al., 2006). However, the scree
plot revealed three slopes with a sharp descent and that
other plots starts to level off. Then, EFA was run again
for the rotation for three factors by using oblique
rotation with Kaiser Normalization. Three factors
accounted for 44.69 % of the total variance in the
participants’ responses. Eigenvalue of factor I was 3.68
(accounted for 26.31 %), of factor II was 1.39
(accounted for 9.99 %) and of factor III was 1.17
(accounted for 8.38 %). The factors were interpreted by
considering their size of factor loading, and then named
according to conceptual framework used in the recent
EL literature (Lee at al., 2003; McBeth, et al., 2007;
McBeth, 2006; Negev et al., 2006; Volk & McBeth,
1997). Table 1 summarizes factor names, abbreviations,
eigenvalues, and variances of each factor.

Table 1. Factor Names, Abbreviations, Eigenvalues and Variances of Factors

% of Variance

Factor name Abbreviation Eigenvalues

Willingness to take environmental action INTENTION (Factor 1) 3.684 26.311
Environmental Attitudes ATTITUDE (Factor 2) 1.399 9.99
Environmental Sensitivity SENSITIVITY (Factor 3) 1.174 8.389

© 2015 iSER, Eurasia |. Math. Sci. Tech. Ed., 11(3), 577-588
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Table 2. Factor Loadings and Communalities

Item Number Factor Loadings Communality
Factor 1 Factor 2 Factor 3
Affect19 707 .504
Affect 20 664 481
Affect 14 .537 319
Affect 13 .509 449
Affect 12 474 395
Affect 10 =717 .504
Affect 1 -.695 .556
Affect 7 -.596 -.320 493
Affect 17 -.547 364
Affect 11 -479 .383 404
Affect 5 743 .555
Affect 16 544 .389
Affect 2 -.365 490 452
Affect 6 361 401 393

Collectively, these results showed three dimensions
underlying the revised 14-item scale. The factor loadings
of ecach item are given in Table 2. Factor loading less
than .30 (Stevens, 2002) were not given any further
consideration and therefore are not reported.

As far as the items loading on factor 1 were
concerned, item 12, 13, 14, 19, and 20 only loaded on
factor 1. Thus, factor 1 included six items. Conceptually,
item 19 and 20 are more related to intention, item 12
and 13 are related to locus of control and item 14 are
related to environmental responsibility, but all these
items loaded on the same factor. This factor and the
loading items were given to two different experts. Both
experts (one was on EE and the other was on
educational psychology) came to the conclusion that all
these items are quite related and they seems to measure
a similar affective disposition. Based upon what they
suggested and relevant literature, this factor was named
as  Willingness to Take Environmental Action
(INTENTION).. Further, Item 1, 10 and 17 loaded
only on factor II. On the other hand, item 7 and 11
loaded both on factor 2 and factor 3. However, these
two items were conceptually related with other three
items. Thus, five items were considered as attitude items
and grouped under factor 2. Based on the content of the
items and the conceptual framework, this factor was
named as Environmental Attitude (ATTITUDE).
Finally, Item 5 and 16 only loaded on factor 3. On the
other hand, item 2 loaded both on factor 3 and factor 2.
Similarly, item 6 loaded both on factor 3 and factor 1.
Conceptually, item 2 and 6 were categorized under
factor 3. Since these items were related to sensitivity,
factor 3 was named as Environmental Sensitivity

(SENSITIVITY).
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CFA; Validation of Factor Structure Using
Sample 2

In order to validate the factor structure emerged in
the EFA, a CFA was performed using data from Sample
2 by employing a statistical package of analysis of
moments structures (AMOS.18) (Byrne, 2010). First, a
model was proposed that included observed variables
and unobserved constructs. Later, the proposed model
was tested by computing sets of criteria (indexes) to
observe whether the model fit the data. A CFA using
AMOS.18 was run to validate the factor structure in the
EFA. The indexes of NFI, CFI and RMSEA werte
considered to determine the fitness between the
hypothesized (proposed) model with 14 items and the
data (gathered from Sample 2). This CFA showed that
the model with three factors and 14 items best fit the
data 2 (74) = 603.124, p<0.001] with the fit indexes of
NFI = .963, CFI = .967 and RMSEA = .054. All path
coefficients also were found to be significant at p< .001
and their contributions were ranged from .50 to .90,
meaning that each item significantly contributed to the
related factor. Figure 1 presents the significant path
coefficient of three factor model of CEAS validated
using CFA.

Reliability Coefficient(s) for CEAS

Cronbach’s alpha correlation coefficient, which
refers to internal consistency among the items, was
calculated for each sub-scale through using SPSS v.20.
This analysis yielded satisfactory results. Cronbach’s
alpha («) reliability coefficient of first factor with five
items (Willingness to take environmental action) was
found to be .87; of second factor with five items

© 2015 iSER, Eurasia |. Math. Sci. Tech. Ed., 11(3), 577-588
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Figure 1. Standardized coefficients for the three-factor model for CEAS based on CFA through using AMOS. All
coefficients are significant at p<.001. [ (74) = 603.124, p<0.00; NFI = .963, CFI = .967 and RMSEA = .054.]. IN
TENTION = Willingness to take environmental action; SENSITIVITY = Environmental Sensitivity; and ATTIT

UDE = Environmental Attitude.

(Environmental Attitudes) was found to be .82. and of
third factor with four items (Environmental Sensitivity)
was found to be .67. Also, the item-total correlation
scotes, which show the contribution of each item to the
related sub-scale, were observed to be higher than .30
(Field, 2005), which is satisfactory to include items in
each sub-scale.

Final version of CEAS

Final version of CEAS with three sub-scales and 14
items, all measured using a four-point Likert type scale,
is presented in Table 3 both in English and Turkish.
Since the instrument was developed and validated in
Turkish, it was translated later into English by bilingual
translator fluent in both languages.

© 2015 iSER, Eurasia |. Math. Sci. Tech. Ed., 11(3), 577-588

DISCUSSION

Environmental Affect (EA) is one of the main
components of Environmental Literacy (EL). Even
though there have been numerous efforts to develop
instruments to measure environmental attitudes, limited
efforts have been dedicated to develop instruments that
assess the wider range of affective constructs and
variables apparent in reviews of the environmental
research literature (e.g., Bamberg & Moser, 2007; Hines
et al, 1986/87; Volk & McBeth, 1997). This study
represents one such effort. The CEAS, with three
factors and 14 items measured on a four-point Likert
type scale, was developed and validated in five steps: (1)
a comprehensive review of literature on environmental
affect and EL, (2) development of an item pool; (3)
assuring the content validity of items by obtaining
expert opinions from the external panel (n=17); (4) a
pilot testing of the initial version of the CEAS to reveal
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Table 3. Items in Children’s Environmental Affect Scale on a Four Point Likert Type Scale

(T = Turkish version; E = English version)

No  Turkish and English version of the items

1 T. Insanlar cevreye énem vermelidir
E. People should give importance to the environment.
2 T. Kendimi ¢evreye ¢ok duyarl olarak gériiyorum
E. I believe that I am sensitive to the environment.
3 T. Sik sik ¢cevre ve doga ile ilgili yazilar (kitap, dergi vb.) okurum.
E. I often read texts (books, magazines etc) related to the environment and nature
4 T. Televizyonda ne zaman ¢evre ve doga ile ilgili bir program olsa izlerim.
E. Whenever there is a program about the environment and nature on TV, I watch it
5 T. Dogal kaynaklar dikkatli kullanilmalidir.
E. Natural resources should be used carefully.
6 T. Toprak kaymasint ve erozyonu 6nlemek icin daha ¢ok aga¢ dikilmelidir.
E. More trees should be planted in order to prevent landslide and erosion
7 T. Yilan, kartal gibi yirtict ve vahsi hayvanlar ldirilmemelidir, ¢linkii onlarin da yagsama hakk: vardir.
E. Predacious and wild animals such as snakes, eagles should not be killed because they also have right to
live.
8 T. Cevre problemlerinin ¢6zimii i¢in bu konuda ¢alisan insanlara yardim edebilirim.
E. I can help the people working for the solution of environmental problems
9 T. Canlilarin dogal yagam alanlarinin korunmasima yénelik benim de yapacak oldugum birseyler oldugunu
distiniyorum
E. I think I have something to do protect the habitat of the living creatures
10 T. Cevre kirliliginin 6nlenmesinde, kisisel sorumluluk ¢cok 6nemlidir.
E. Personal responsibilities is very important to prevent environmental pollution.
11 T. Dogal kaynaklari korumak icin, yasam tarzimda degisiklik yapabilirim.
E. T can change my lifestyle to protect the natural resources
12 T. Gevre sorunlarint 6nlemek icin tedbitler (geri déntisimli triinler kullanmak, yerlere ¢dpatmak vb.)

almak isterim

E. I want to take measures (to use recyclable materials, not to drop litter etc.) so as to prevent

environmental problems.

13 T. Cevreyi korumalart i¢in insanlart birseyler yapmalari konusunda tesvik etmek isterim.
E. I want to encourage people to do something so as to protect the environment.

14 T. Cevrenin korunmasi icin devlet yetkilileri ile konusmak isterim.
E. I want to talk to the authorities to protect the environment.

Responses: 4 — Katliyorum / Agree, 3 — Biraz Katliyorum / Little Agree, 2 — Biraz Katlmiyorum / Little Disagree, 1 — Katl

miyorum / Disagtee

the factor structure using EFA; and (5) validating the
three-factor model from the EFA using CFA and
calculating the reliability scores of each sub-scale. This
hypothesized three-factor model, based on the structural
model in EFA, was validated through CFA which
resulted in acceptable (.50 to .90) and significant (p<
.001) path coefficients. This means that each item has a
significant contribution to the related sub-scale.
Furthermore, all indexes (NFI, CFI and RMSEA)
observed in CFA output yielded satisfactory results [best
fit if NFI and CFI are higher than and equal to .90
(Kelloway, 1998) and RMSEA equal to and less than .06
(Hu & Bentler, 1999), which means that the
hypothesized model fits the data. Thus, EFA and later
CFA results provided satisfactory evidence for the
construct validity of CEAS for the sample of elementary
school students. Reliability analysis for each sub-scale
resulted in satisfactory values which fell in the
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acceptable limit of .70 (Georgy & Mallery, 2001), but
the alpha (o) for factor 1II (environmental sensitivity)
was found to be a bit lower (x = .67) than this criteria.
This could be due to the number of the items (n=4) in
the factor or to the diversity of the items being
measured (Field, 2005). These satisfactory results are
indications of the acceptable properties of the final 14-
item version of the CEAS.

The three-factor model underlying the CEAS
assesses elementary school students’ feelings and
tendencies toward the environment and environmental
issues. All items are measured on a four-point Likert
type scale ranging from agree (4) to disagree (1). The
first factor, named as Willingness to Take Responsible
Action, refers to perceived skills and empowerment in
taking responsible action for environmental protection
or dealing with environmental problems, and also one’s
own ability to influence the resolution of environmental
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problems. This factor, as intention (to act), is previously
observed in the well know models of Fishbein and
Ajzen (1975), Hines et al. (1986/87), Hungeford and
Volk (1980), and Bamberg and Moser (2007), among
others. The second factor named as Environmental
Attitude a set of statements designed to elicit the

individuals’ feelings, pros or cons, favorable or
unfavorable, toward particular aspects of the
environment and/or objects associated with the

environment (Hines et al, 1986/87). The last factor
named as Environmental Sensitivity refers to personal
inclination toward and empathetic views of the
environment. Environmental sensitivity has long been
equated with significant life experiences (Chawla, 1998;
Sward & Marcinkowski, 2001). Stapp (1974) referred to
environmental sensitivity with regard to exposure to,
exploration of, appreciation of, respect for (Sward &
Marcinkowski, 2001) and care about the environment
(Hsu, 2004).

As described here, the CEAS was developed,
validated and used with 4th and 5th graders in Turkey.
The use of the CEAS with other populations within and
beyond Turkey has not yet been tested, so the wider
range of appropriate uses of the CEAS is not yet clear.
Beyond this possible use, the steps used to design,
develop, and validate the CEAS may be used by other
researchers interested in developmentally appropriate
scales to measure multiple affective variables in other
youth and young adult (K-16) populations.

Implications  for  Further  Studies on
Environmental and Science Education

Having good psychometric properties, the CEAS
could be used in further research for measuring
elementary school students’ tendencies, favorable and
unfavorable feelings toward the environment and
environmental issues, and willingness / intention to take
environmental actions. Although the CEAS was
developed and validated through wusing the data
collected from 4th and 5th grade students, the use of
this instrument for elementary (first cycle, 1st to 4th
grade) and middle (second cycle 5th to 8th grade) school
students, and learners of equivalent ages could and
should be investigated. With minor changes, the
instrument could be used for upper grades (third cycle,
9th to 12th grades). In this case additional items could
be included into the items pool to be validated with the
sample of selected group. Further, because the items in
the instrument were developed by considering both the
national (Turkish) and international literature, the CEAS
could be used in other nations by adapting it to that
nation’s culture, language and context. Thus, the
instrumentation process employed in the present study
could be followed in future instrument modification and
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development studies of this kind (other age groups,
other countries etc.)

HEspecially for the Turkish research community and
literature, this instrument is vital due to the number of
studies trying to assess various groups’ affective
dispositions toward the environment, and because
environmental literacy (EL) is now receiving increased
attention (Erdogan, Marcinkowski& Ok, 2009). Using
only environmental attitude to represent the full range
of affective components of EL will limit any study. In
order to assure content validity of such kind of studies
and report more comprehensive total scores for EL,
instruments designed to measure the wider range of
affective dispositions of EL that are developmentally
appropriate for that population are needed. In this
sense, it is clear that development of CEAS is an
attempt to meet such gap in the literature. In many of
the studies in Turkey, CHEAKS (Leeming, Bracken &
Dwyer, 1995) or the Turkish version of CHEAKS (Alp,
2005) is used to assess students’ tendencies, but this
instrument only measures environmental knowledge and
environmental  attitudes. Other components of
environmental affect are not assessed by the CHEAKS
instrument, suggesting that the CEAS could be used
with CHEAKS to broaden the range of affective
components being assessed. In closing, despite a
relatively small number of items, CEAS is an instrument
developed following a careful instrumentation process
and that correspond to the needs in the field of
environmental education, specifically for instruments
designed to measure affective components of EL.
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