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Abstract 
During the development of economy and the acceleration of industrialization, natural environment is also 
seriously destroyed to result in various environmental problems. To reduce such complicated and annoying 
environmental problems, it relies on the enhancement of humans’ environmental awareness and the 
adoption of self-aware environmental protection action. In this case, environmental education is necessary 
for changing people’s opinions about the world and daily action through delivery of knowledge, cultivation 
of attitude, and development of action to fundamentally solve the problem of environmental degradation. 
With quasi-experimental research, total 214 students of a university in Shanghai are preceded the 16-week 
(3 hours per week for total 48 hours) environmental education. The research results reveal the significantly 
positive correlations between 1.environmental education and environmental attitude, 2.environmental 
attitude and environmental behavior, and 3.environmental education and environmental behavior. 
According to the results, suggestions are proposed, expecting to enhance the citizens’ knowledge, skills, 
attitudes, and value of environmental protection through environmental education curricula or activities to 
emphasize the environment and take actions in order to achieve the sustainably developed civil education. 
Keywords: environmental education, environmental attitude, environmental behavior 
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INTRODUCTION 
When industrial advanced countries largely develop 

the economy and accelerate the industrialization, 
natural environment is seriously destroyed to result in 
various environmental problems, e.g. air, water, and soil 
pollution, radioactive waste, and the flood of other toxic 
substances. Such environmental pollution and 
exhaustion of various resources are expanded and 
getting serious to become the major issues in the 
extension of human civilization. To reduce such 
complicated and annoying environmental problems, 
the international society and various countries in the 
world have done their best to think of the solutions. It 
is gradually discovered that, in addition to the 
innovation of techniques and the advance of 
technology, it relies more on humans enhancing the 
environmental awareness and taking self-consciously 
environmental protection action to solve environmental 
problems. As a result, it needs to change humans’ 
thinking of environment through environmental 
education to stop or change people destroying the 
environment by the delivery of knowledge, cultivation 
of attitude, and development of action to change 
people’s opinions about the world and daily action so as 

to fundamentally solve the problem of environmental 
degradation. 

Schools are the places to cultivate talents, the largest 
object for environmental education, and an important 
part of future promotion of environmental education 
that they present profound effects on the cultivation of 
environmental citizens. In past two decades, lots of 
projects related to environmental education have been 
proposed and promoted to strengthen school 
environmental management and school environmental 
education as well as reinforce citizens’ environmental 
literacy. The legislation of environmental education act 
is therefore the essential measure to root national 
sustainable development. It does not simply integrate 
with international trend, but is also the major key in the 
promotion of the entire nation. Based on environmental 
attitude, this study intends to discuss the correlation 
between environmental education and environmental 
behavior, expecting to enhance the citizens’ knowledge, 
skills, attitudes, and value of environmental protection 
through environmental education curricula or activities 
to enhance the emphasis on environment and adopt 
actions to achieve the sustainably developed civil 
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education. By reinforcing the citizens’ concepts of 
ecological conservation and environmental ethics and 
changing the living habits, it allows people learning to 
respect the nature and coexist with the nature. 

LITERATURE REVIEW 

Environmental Education 
Liu and Lin (2014) regarded environmental 

education as the education process aiming to improve 
the environment. It was the education process of 
concept clarification and value formation, aiming to 
develop essential skills and attitudes for people 
understanding and realizing the mutual relationship 
between people and the culture, biological and physical 
environment. Bentz et al. (2016) indicated that 
environmental education taught people to make 
decisions when facing environmental quality related 
issues and develop self-behavior criteria. Jurik et al. 
(2014) mentioned that environmental education aimed 
to enhance humans knowing and concerning about the 
environment and the relevant problems, have people 
present appropriate knowledge, skills, attitudes, and 
motivation related to environment, and cooperate with 
others independently or participating in groups to solve 
existing environmental problems and prevent new 
problems. Fielding and Hornsey (2016) indicated that 
environmental education also taught people to make 
decisions when facing issues related to environmental 
quality and develop self-behavior criteria. Kim and 
Song (2017) considered that environmental education 
cultivated students’ proper environmental value to 
define the environmental paradigm of the interaction 
between people and nature and gradually expand the 
conservation of ecological environment to the changes 
of entire society and political institution. Environmental 
education was the education to “enhance the sensitivity 
to environment”, “understand environment”, and “be 
friendly to environment”. 

Referring to Soga and Gaston (2016), three 
dimensions of concept knowledge, value, and action 
skill are used for measuring environmental education in 
this study. 

(1) Concept knowledge: including natural 
environment surrounding the life and basic 
ecological principles to understand 
environmental problems surrounding the life 
and the effects on individuals, schools, and 
communities. 

(2) Value: Loving creatures through contact and not 
randomly hurting creatures and supporting the 

environmental conditions for the growth of 
creatures; presenting curiosity and thinking of 
the meanings and value of everything in the 
environment. 

(3) Action skill: containing to specifically propose 
solutions for the problems in living 
environment, to think of the factors in regional 
environmental problems, and judge the possible 
solutions. 

Environmental Attitude 
Attitude refers to individual internal intention to the 

attitude object and is the origin and preparation of 
behaviors. Being a complicated psychological process, 
attitude contains cognitive, emotional, and behavioral 
tendency and presents persistent and consistent 
characteristics (Ramdas and Mohamed 2014, Erhabor 
and Oviahon 2018, Hosseinnezhad 2017a, Liao 2018). 
Caber and Albayrak (2016) regarded “environmental 
attitude” as the combination of belief in special 
situations in the environment, the entire environment, 
or the people or objects directly related to the 
environment. Such combination covered the entire 
evaluation of pro or con, like or dislike. An individual 
with such emotions would present strong concerns 
about the environment, active participation in 
environmental protection, and motivation for 
improvement (López-Bonilla and López-Bonilla 2016, 
Ogunbode et al. 2018, Kopnina and Cocis 2017, 
Hosseinnezhad 2017b). Gifford (2014) regarded 
“environmental attitude” as the degree of individual 
support of environmental affairs. Lepp and Herpy 
(2015) referred environmental attitude to individual 
value of the perceived people, affairs, and objects in the 
special situations in the entire environment, the 
responsibility and role opinions about the environment, 
and the degree to support environmental affairs. Pienaar 
et al. (2015) revealed “environmental attitude” to 
humans, according to past experiences or the 
experiences in the environment, generating 
psychological reaction and performance aiming at 
people, affairs, and objects in general or special 
situations in the environment. Hughes et al. (2016) 
defined “environmental attitude” as individual value of 
the entire environment and the responsibility and role 
opinions in the environment to generate preference for 
affairs related to certain environment, e.g. caring and 
not caring, identity and disapproval. 

Referring to Wee et al. (2016), growth restriction, 
anti-humanism, and balance of nature are applied to 
measure human attitude to environment. 
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(1) Growth restriction: The number of humans 
would approach the limit of the load of the earth. 

(2) Anti-humanism: Humans have the right to 
change natural environment for needs. 

(3) Balance of nature: Humans intervening in the 
natural operation would result in serious results. 

Environmental Behavior 
Shepperd et al. (2015) defined environmental 

behaviors as the behavior of an individual or a group 
trying to solve certain environmental problems. 
Dahlstrom (2014) indicated that consumers, in order to 
protect environment, had to take environment-friendly 
behaviors to maintain natural resources and protect 
environment from being destroyed, e.g. recycling and 
energy saving and carbon reduction. Lumber et al. 
(2017) pointed out environmental behavior as some 
basic models for the interaction between human 
behaviors and environment or the reaction to 
environment (Holzschuh 2016). In past research, 
Pulkki et al. (2017) defined environmental behavior as 
individual actions for enhancing environmental quality, 
improving environmental quality beyond the living 
space, or reducing environmental damage and 
individual behaviors to maintain humans and natural 
environment for the coexistence of humans and 
ecology. Accordingly, “environmental behavior” is 
included in the environment-friendly behaviors of 
individuals or groups performing in private or public 
domains, in order to release the degradation of natural 
environment. Joanne and Erminia (2015) regarded 
environmental behavior as individual or group 
behaviors for solving certain environmental problems. 
Environmental citizens with environmental knowledge, 
environmental attitude, and environmental skills had to 
take actions and participate in various environmental 
problem solving. 

Referring to Liu et al. (2015), the following 
dimensions are proposed in this study for 
environmental behavior. 

(1) Ecological management: Actions in daily life 
for the environment to directly achieve the goal 
of environmental protection, e.g. recycling, 
saving water and electricity, and reducing waste. 

(2) Economic behavior: Individual or group 
economic support or resisting behaviors to 
protect the environment, e.g. avoiding products 
which would result in pollution and resisting 

manufacturers which did not stress on 
environmental protection. 

(3) Persuasion action: Individuals or groups 
persuading others to support environmental 
protection, e.g. telling others about the actions to 
solve environmental problems and persuading 
others stopping the environmental damage 
behaviors. 

Research Hypothesis 
Wee et al. (2016) regarded attitude change and value 

establishment as important promotion of 
environmental education. Students who had taken 
environmental education related courses showed higher 
latent construct mean on “balance of nature”, “growth 
restriction”, and “anti-anthropocentrism” than others 
without taking such courses. Kendra and Marianne 
(2014) pointed out the importance of understanding 
students’ environmental attitude in environmental 
education. Siew et al. (2015) regarded the importance of 
students’ positive environmental attitude and value in 
the effective practice of environmental education. It 
revealed the importance of establishing students’ 
positive environmental attitudes in education, as it 
would benefit the environmental problem solving and 
enhance environmental quality (Sapci and Considine 
2014). From above literatures, the following hypothesis 
is deduced. 

H1: Environmental education shows significantly 
positive correlations with environmental 
attitude. 

Liu et al. (2015) indicated that visitors’ 
environmental literacy and environmental attitudes 
could effectively and positively affect the conservation 
behaviors; visitors with better environmental literacy 
and environmental attitude performed better 
conservation behaviors, and environmental literacy 
appeared the largest influence. In the study on the 
environmental attitude and environmental behavior of 
visitors to Qigu black-faced spoonbill reserve, Trinidad 
et al. (2014) found out the correlations between visitors’ 
environmental attitude and environmental behavior. 
Pandit et al. (2015) indicated that hot spring consumers 
agreed with the concept of new environmental 
paradigm in environmental attitude as well as 
environmental behavior in the touring process. Joanne 
and Erminia (2015) pointed out the positive effect of 
junior high students’ environmental attitudes on the 
environment conservation behaviors. Sellmann (2014) 
revealed the positive effect of vocational high school 
students’ environmental attitudes to ecological tour on 
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the environmental behaviors. According to above 
literatures, the following hypothesis is deduced. 

H2: Environmental attitude reveals remarkably 
positive correlations with environmental 
behavior. 

Yucel and Ozkan (2016) indicated that sustainable 
development oriented challenges were faced in the 
rapidly changing and uncertain world. Higher 
education should develop the significant function of 
applying environmental education to help students 
become positive and responsible citizens. Parker & 
Sams (2015) pointed out the reinforcement of 
responsibility as the absolute key in the success of 
environmental education; innovative methods were 
required in both high schools and universities to 
effectively cultivate students dealing with environment 
and sustainable development problems and promote 
students’ environmental behavior. To enhance behavior 
changes through education, van Rompay et al. (2014) 
pointed out the importance of systematic 
environmental education and comprehensive thinking, 
the importance of various points of view, the 
enhancement of problem-solving skills, critical 
thinking, creative thinking, self-learning, 
communication, and teamwork to make students 
become effective environmental actors (Shephard et al. 
2014). Accordingly, the following hypothesis is deduced 
in this study. 

H3: Environmental education appears notably 
positive correlations with environmental 
behavior. 

SAMPLE AND MEASURING INDICATOR 

Research Sample and Object 
With quasi-experimental research, 214 students of a 

university in Shanghai are proceeded the 16-week (3 
hours per week for total 48 hours) environmental 
education. The retrieved data are analyzed with 
computer statistics software and hypotheses are tested. 

Reliability and Validity Test 
Validity refers to a measuring tool being able to 

really measure the problem which a researcher would 
like to measure. Validity is generally divided into 
content validity, criterion-related validity, and construct 
validity. The questionnaire items in this study are 
referred to domestic and international studies, and a 
pretest is preceded before the formal questionnaire that 
it presents certain content validity. The dimensions of 
environmental education, environmental attitude, and 

environmental behavior are tested the overall structural 
causal relations with linear structural relation model and 
the data entry is based on the correlation coefficient 
matrix of above observed variables. The linear structural 
relation model analysis results reveal that the overall 
model fit achieves the rational range. It therefore 
presents favorable convergent validity and predictive 
validity. Item-to-total correlation coefficients are used 
for test the construct validity of the questionnaire, i.e. 
reliability analysis. The calculated item-to-total 
correlation coefficients are used for judging the 
questionnaire content. The item-to-total correlation 
coefficients of the dimensions in this study are larger 
than 0.7, showing certain construct validity of the 
dimensions in the questionnaire. 

To further understand the reliability and validity of 
the questionnaire, reliability and validity analyses are 
preceded. The higher Cronbach’s α shows the better 
reliability. The formal questionnaire in this study is 
developed according to the standards, and the measured 
Cronbach’s α appears in 0.75~0.90, obviously 
conforming to the reliability range. 

EMPIRICAL RESULT ANALYSIS 

LISREL Model Evaluation Indicator 
LISREL (linear structural relation) model combines 

factor analysis and path analysis in traditional statistics 
and adds simultaneous equation in econometrics to 
calculate multiple factors and multiple causal paths. The 
model fit could be evaluated with preliminary fit 
criteria, overall model fit, and fit of internal structure of 
model. 

The research data are organized in Table 1. The 
preliminary fit criteria, internal fit, and overall fit of the 
model are explained as below. 

In regard to preliminary fit, three dimensions of 
environmental education (concept knowledge, value, 
action skill) could significantly explain environmental 
education (t>1.96, p<0.05), the dimensions of 
environmental attitude (growth restriction, anti-
humanism, and balance of nature) could remarkably 
explain environmental attitude (t>1.96, p<0.05), and 
the dimensions of environmental behavior (ecological 
management, economic behavior, persuasion action) 
could notably explain environmental behavior (t>1.96, 
p<0.05). Apparently, the overall model presents good 
preliminary fit criteria. 

In terms of internal fit, environmental education 
reveals positive and significant correlations with 
environmental attitude (0.862, p <0.01), environmental 
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attitude appears positive and remarkable correlations 
with environmental behavior (0.838, p <0.01), and 
environmental education presents positive and 
correlations with environmental behavior (0.822, p 
<0.01) that H1, H2, and H3 are supported. 

The overall model fit standards χ2/Df=1.644, 
smaller than the standard 3, and RMR=0.004 show the 
proper results of χ2/DF and RMR. Chi-square is 
sensitive to sample size that it is not suitable for judging 
the fit. However, the overall model fit standards 
GFI=0.976 and AGFI=0.915 are higher than the 
standard 0.9 (the closer GFI and AGFI to 1 revealing the 
better model fit). This model therefore presents better 
fit indicators. 

DISCUSSION 
In environmental education, the development of 

environmental ability is more important than 
knowledge acquisition. Different from knowledge, 
environmental attitude and environmental ability 
cannot be learned that the design of environmental 
education should provide students with autonomous 
learning and cooperation opportunities and emphasize 
self-oriented learning and importance of practice 
experience. Environmental education curricula should 
contain the awareness of larger social responsibilities 
and moral responsibilities. It is the essential skill for 
students become the promoters of changes and is a 
harsh task. Environmental education aims to have 
students present the tool set of cognition, affection, and 

attempt to enhance behavior changes. Environmental 
education could affect students’ behaviors being close to 
environment, covering the transformation of 
knowledge and value, being the model, and creating the 
position of schools in the society. When determining 
the relationship between environmental attitude and 
environmental behavior, environmental interests and 
commitment are primary. The new challenge of 
environmental education is to effectively exceed the 
function of traditional knowledge instruction. 

CONCLUSION 
The research results reveal that the practice and 

popularity of environmental education could enhance 
environmental cognition, and positive environmental 
belief would guide the establishment of environmental 
attitude to really fulfill the behavior being close to the 
environment. Environmental education shows notably 
positive correlations with environmental attitude to 
enhance positive environmental attitude. It also reveals 
how to enhance the understanding of environmental 
problems and risks through environmental education 
and enhance the positive environmental attitude by 
promoting the environmental cognition, which are also 
covered in environmental education. Good attitudes 
would affect the performed behaviors, more positive 
environmental attitude would influence the 
performance of environmental behaviors to appear 
more positive behaviors close to the environment. On 
the other hand, attitude and value changes are essential 

Table 1. Overall linear structural model analysis result 
evaluation item parameter/evaluation standard result t 

preliminary fit criteria 

environmental education 
concept knowledge 0.651 8.23** 

value 0.644 7.96** 
action skill 0.636 7.55** 

environmental attitude 
growth restriction 0.687 10.22** 

anti-humanism 0.672 9.37** 
balance of nature 0.691 8.94** 

environmental behavior 
ecological management 0.702 10.86** 

economic behavior 0.711 11.43** 
persuasion action 0.707 10.96** 

internal fit 
environmental education→environmental attitude 0.862 26.55** 
environmental attitude→environmental behavior 0.838 21.34** 

environmental education→environmental behavior 0.822 18.67** 

overall fit 

X2/Df 1.644 
GFI 0.976 

AGFI 0.915 
RMR 0.004 

Note: * stands for p<0.05, ** for p<0.01, and *** for p<0.001 
 
Table 2. Hypothesis test 

research hypothesis correlation empirical result P result 
H1 + 0.862 P<0.01 supported 
H2 + 0.838 P<0.01 supported 
H3 + 0.822 P<0.01 supported 
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motive to take action change but could not predict 
behavior changes. 

SUGGESTION 
From the research results and findings, practical 

suggestions are proposed as followings. 

1. When arranging the practice of environmental 
education, different courses, visits, and 
experiences, aiming at students, could be 
arranged to enhance the environmental attitude 
and environmental behavior. Proceeding 
discriminative, purposive, and effective 
environmental education aiming at different 
knowledge, attitude, and behavior of students 
would apparently enhance the environmental 
cognition, environmental attitude, and 
environmental behavior. 

2. Schools should stress on student needs for 
environmental knowledge to conduct 
environmental promotion speeches, writings, 
posters, and webpage programming contests to 
reinforce students’ positive environmental 
attitude. 

3. Environmental education teachers should 
confirm and practice methods and teaching 
strategies to achieve each learning goal and 
present basic competency of environmental 
education and knowledge related to 
environmental education. It is suggested that 
teachers could participate in environmental 
trainings to benefit the teaching. 
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