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Abstract:

This study aimed to develop an environmental ethics
model based on caring thinking through critical thinking
of second grade high school students in Hamadan. The
research method was correlational and the data were
collected by field method using with questionnaire. The
statistical sample of the study included 986 second grade
high school students in Hamadan who have been
selected by simple random sampling. The measurement
tools for data collection were Environmental Ethics
Questionnaire, Caring Thinking Questionnaire and
Critical Thinking Questionnaire. The face validity of the
questionnaires was approved by 15 faculty members of
educational sciences. Also, their reliability was
determined as a = 0.895, a = 0.915 and a = 0.923,
respectively, by using Cronbach's alpha coefficient for
Environmental Ethics, Caring Thinking and Critical
Thinking Questionnaire. Data were analyzed using
Structural Equation Modeling Method and utilizing
SPSS and Smart PLS softwares. The results showed that
the structural model of environmental ethics based on
caring thinking has a good fit due to the critical thinking
of second grade high school students in Hamadan.
According to this model, caring thinking as well as
critical thinking have a significant effect on
environmental ethics, but caring thinking does not have
a significant effect on critical thinking. Therefore, it can
be concluded that caring and critical thinking can be
used to explain and predict the environmental ethics of
second grade high school students.
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1. Structural Equal Model (SEM)



)

WA 5L (Jgl 0ylasd qurs JLo b drwgs g Comjlase (b5gel cole doliliad

Uioh Sl pie inog glaal LY Jgas

Table 1. The descriptive findings of research's variables

5)lsbil il oo Sl

Maximum Minimum Standard Deviation Mean N Variable
520 248 64.75 382.35 986 i jlame GBI
Environmental ethics
110 50 15.17 80.69 986 <!
Water
95 35 13.59 71.58 986 “ﬂf
Soil
110 29 15.76 82.73 986 =
Air
95 4 12.49 69.47 986 olels
Plants
100 51 14.54 77.87 986 ohyts
Animals
18 ! 2.75 8.34 986 ! e
Critical thinking
9 0 130 1.96 986 e
Analysis
7 0 1.64 3.88 986 i)
Assessment
8 0 1.44 2.50 986 gl
Conclusion
125 25 16.16 9453 986 e S8
Caring thinking
25 5 3.74 18.97 986 Lf'“"'{'
Valuetion
25 5 3.70 18.91 986 “‘”f'L‘
Emotional
25 5 3.87 18.82 986 S bn
Normative
25 5 3.62 18.73 986 Jlﬁ"
Active
25 5 3.54 18.10 986 ‘”““",
Empathic

GiRgk sl yite @i (9 b (90l s Y Jga

Table 2. The results of test of the normality distribution of research variables

P z S
Variable
0.0001 0.093 e S5
Caring thinking
0.0001 0.104 i) S8 )
Valuation thinking sdlye S
0.0001 0112 &Lﬁ )Sw ' Caring thinking
Emotional thinking
0.0001 0.106 s S

Normative thinking
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0.0001 0.115 Jub s
Active thinking
0.0001 0.108 Kaatad
Critical thinking
0.0001 0.136 b))
Assessment ol S
0.0001 0.188 uu’v Critical thinking
Analytical
0.0001 0.183 @lw'
Conclusion
0.0001 0.125 il BT
Environmental ethics
0.0001 0.143 e
Air
0.0001 0.113 se
Soil il G5
0.0001 0.121 - Environmental ethics
Water
0.0001 0.110 olals
Plants
0.0001 0.198 u"»sl?
Animals
n= 986, *P<0.05, **P<0.01
' ? evafuation
-analysis
0,550 (s.005) 0748 (31.6%8) o inferenc
Air
valuativi
0892 (127.382) criical.Th bTm )
Ly 0.055 (0.761) 0.098 (2.255) -
P 0.922 (144 641)
0,865 (97.266) 730 (35.557) 0.350 (2871033“

normative ethic.Env

water
0:366 (98.729) 0917 (155920)

0877 (87.999)

0884 (108.515)

active

plan

animal

empathic

il S5 alawlgdy 2l S Goll pr awjlame EMB] )llo Jao t plis ¢ Sl colps Y SIS
Figure 1. Coefficients Effect and t values of structural model of environmental ethics based on caring
thinking through critical thinking
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Table 3. The values of Coefficients Effect, t values, and the significance level of structural model of
environmental ethics based on caring thinking through critical thinking

whomeghe A Ly caa
Significance Effect L . .
t value . Direction of relationships
level coefficient
0.01 35.557 s 0.730 Feaibe P 8lye 58
Environmental ethics «— Caring thinking
0.05 22554 0.097 il DU il 5 o
Environmental ethics < Ceritical thinking total
LQ".‘;I p . "I s
0.05 0.761 0.055 e S e s
Critical thinking < Caring thinking
0.01 5.995 % 0.550 S Jiod
Critical thinking < Analysis
wolaml S
Ll & <— o)l
0.01 31,698 0.748 s S, Critical Thinking
Critical thinking <— Assessment
0.01 12.93 18 0.796 (] 58 < gl
Critical thinking < Conclusion
0.01 127.383 8 0.892 e SEE o) S
Caring thinking <« Valuetion thinking
0.01 11972645 0.887 e SEE ke 58
Caring thinking <« Emotional thinking
0.01 97.266% 0.865 R A e S5
Caring thinking < Normative thinking Caring thinking
0.01 98.729 s 0.866 e a
Caring thinking <« Active thinking
0.01 108.515 s 0.884 e SN S
Caring thinking < Empathic thinking
0.01 131,382+ 0.917 Fajbae PBI los
Environmental ethics <— Air
0.01 14464155 0.922 Fejbe I € S

Environmental ethics < Soil

: e 5]
S jlaos G <= ] RO

0.01 287.103 s 0.950 (TR O ) Environmental

Environmental ethics < Water

ethics
0.01 155.920s 0917 Ls‘““)]“‘"‘ é%'f— ols
Environmental ethics < Plants
0.01 97.999 %% 0.877 reajlasme GW € olygle

Environmental ethics <~ Animals
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Table 4. The values of extracted variance, Cronbach's alpha, Composite reliability, R2 values, Redundancy

indexes with cross validity and communality with cross validity of structural model of environmental ethics
based on caring thinking through critical thinking

@l bshzal o alyy b (g5l

ablize ablize R2 e (oS5 bl lig)s il ik
C li Redund: R2 Composite ~ Cronbach's AVE ” =
ommunality  Redundancy o o Component Variable
with cross indexes with values reliability alpha
validity cross validity
0.378 - - 0.937 0.930 0.378 “’JI’A)S‘D
Caring thinking
0.506 0.402 0.796 0.836 0.756 0.506 = )Sm
Value thinking
bl S&
0.497 0.389 0.786 0.829 0.740 0.497 Emotional
thinking e S5
Sl S Caring
0.530 0.396 0.747 0.849 0.777 0.530 Normative thinking
thinking
0.449 0.330 0.750 0.802 0.692 0.449 f'JLd )1@
Active thinking
aYien S&
0.468 0.367 0.781 0.813 0.714 0.468 Empathic
thinking
0.065 0.0001 0.003 0.183 0.239 0.065 ‘9&“"&”
Critical thinking
Julos
0.142 0.036 0.296 0.464 0.147 0.142
Analysis oLl S5
el Critical
0.120 0.065 0.559 0.030 0.116 0.120 ) Thinking
Assessment
0.127 0.084 0.642 0.070 0.010 0.127 Eml,
Conclusion
syl G5
ethics
0.448 0.376 0.842 0.946 0.939 0.448 I’f
Air
N -boe M3
0.473 0.400 0.849 0.942 0.934 0.473 ‘Sl_> e
Soil oy
U Environmental
0.411 0.370 0.903 0.936 0.928 0.411 Wé\ter ethics
0.380 0.319 0.840 0.916 0.902 0.380 olels
Plants
BITHES
0.318 0.235 0.769 0.906 0.898 0.318 oI

Animals
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Table 5. The internal correlation of critical thinking variables, caring thinking and environmental ethics

e jlaes G oLzl S sHdle SE e
Environmental ethics ~ Critical thinking  Caring thinking Variable
| e S5
Caring thinking
1 0.051 ol s
Critical thinking
1 0,134 0.735%% R an

Environmental ethics
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