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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 

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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Table 1. The descriptive findings of research's variables 

 
Variable

 
N

 
Mean

 
Standard Deviation

 
Minimum

 
Maximum 

 
Environmental ethics

986382.3564.75 248520

 
Water

98680.6915.1750110

 
Soil

986 71.5813.593595

Air
986 82.7315.7629110

 
Plants

986 69.4712.494295

 
Animals

986 77.8714.5451100

 
Critical thinking

9868.342.75118

 
Analysis

986 1.961.3009

 
Assessment

986 3.881.6407

 
Conclusion

986 2.501.4408

 
Caring thinking

98694.5316.1625125

 
Valuetion

986 18.973.74525

 
Emotional

986 18.913.70525

 
Normative

986 18.823.87525

 
Active

986 18.733.62525

 
Empathic

986 18.103.54525

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

 
 

Variable
ZP 

Caring thinking 

Caring thinking 
0.0930.0001

 
Valuation thinking 

0.1040.0001

 
Emotional thinking 

0.1120.0001

 
Normative thinking

0.1060.0001



 

 

 
Active thinking

0.1150.0001

Critical thinking

 
Critical thinking

0.1080.0001

 
Assessment

0.1360.0001

Analytical
0.1880.0001

 
Conclusion

0.1830.0001

Environmental ethics

 
Environmental ethics

0.1250.0001

 
Air

0.1430.0001

 
Soil

0.1130.0001

 
Water

0.1210.0001

 
Plants

0.1100.0001

 
Animals

0.1980.0001

n= 986, *P<0.05, **P<0.01

t 
Figure 1. Coefficients Effect and t values of structural model of environmental ethics based on caring 

thinking through critical thinking 



 

t

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  

 
Direction of relationships

 
Effect 

coefficient 

t 
t value 

 
Significance 

level 

total 

 
Caring thinkingEnvironmental ethics 

0.73035.5570.01

 
Environmental ethics  Critical thinking

0.0972.255 0.05

 
Critical thinking  Caring thinking

0.0550.761 0.05

Critical Thinking

 
Critical thinking  Analysis

0.5505.995 0.01

 
Critical thinking  Assessment

0.74831.698 0.01

 
Critical thinking  Conclusion

0.79612.931 0.01

Caring thinking

 
Caring thinking   Valuetion thinking

0.892127.3830.01

 
Caring thinking   Emotional thinking

0.887119.7260.01

Caring thinking   Normative thinking
0.86597.2660.01

 
Caring thinking   Active thinking

0.86698.7290.01

 
Caring thinking   Empathic thinking

0.884108.5150.01

 
Environmental 

ethics

 
Environmental ethics  Air

0.917131.3820.01

 
Environmental ethics  Soil

0.922144.6410.01

 
Environmental ethics  Water

0.950287.1030.01

 
Environmental ethics  Plants

0.917155.9200.01

 
Environmental ethics  Animals

0.87797.9990.01

 



 

 

R2

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 

 
Variable

 
Component 

AVE 
 
Cronbach's 

alpha 

 
Composite 
reliability 

 R2 
R2 

values 

 
Redundancy 
indexes with 
cross validity 

 
Communality 

with cross 
validity 

Caring 
thinking

Caring thinking
0.378 0.9300.9370.378 

 
Value thinking

0.5060.7560.8360.7960.4020.506

 
Emotional 
thinking

0.4970.7400.8290.7860.3890.497

 
Normative 
thinking

0.5300.7770.8490.7470.3960.530

 
Active thinking

0.4490.6920.8020.7500.3300.449

 
Empathic 
thinking

0.4680.7140.8130.7810.3670.468

Critical 
Thinking

Critical thinking
0.065 0.2390.1830.0030.00010.065 

 
Analysis

0.1420.1470.4640.2960.0360.142

 
Assessment

0.120 0.1160.0300.5590.0650.120

 
Conclusion

0.1270.0100.0700.6420.0840.127

Environmental 
ethics

Environmental 
ethics

0.3410.9800.9810.5500.1830.341

 
Air

0.4480.9390.9460.8420.3760.448

 
Soil

0.4730.9340.9420.8490.4000.473

 
Water

0.4110.9280.9360.9030.3700.411

 
Plants

0.3800.9020.9160.840 0.3190.380

Animals
0.3180.8980.9060.7690.2350.318



 

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

VariableCaring thinkingCritical thinkingEnvironmental ethics

Caring thinking
1 

Critical thinking
0.0511

Environmental ethics
0.7350.1341

Smart PLS
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