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Abstract 
In the technology advance commercial and industrial society, the damage of environment for convenient life 
and private desire has resulted in related environmental issues. The issue of environmental conservation is 
expanded locally to globally and regionally to internationally. Education and promotion are important ways 
to change environmental problems that including the idea of environmental education into formal education 
systems is a primary issue. With experimental design, 256 elementary school students in Hebei Province 
precede the 16-week (3 hours per week for total 48 hours) environmental teaching. The research results 
show remarkable correlations between 1.environmental education and environmental experience, 
2.environmental education and environmental value, and 3.environmental experience and environmental 
value. According to the results, suggestions are proposed, expecting to enrich students’ knowledge related to 
environmental sustainability and environmental law through various teaching activities in environmental 
education, have students present correct value of the interaction between people and environment as well as 
cognition and skills to improve or solve environmental problems when facing environmental issues, and 
establish learners’ environmental experience to become citizens with environmental literacy. 
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INTRODUCTION 
Humans have lived in the earth for several ten-

thousands of years. The interaction between humans 
and the nature started from humans competing with 
creatures in the natural environment for the survival, 
gradually evolving into hunting, stock farming, and 
agriculture, till present industrial and commercial 
society with technology development. Since World War 
II, industrial production in Europe and the USA have 
resulted in lots of environmental problems, e.g. air, 
water, and soil pollution, radioactive waste, and the 
flood of other toxic substances. The frequent 
occurrence of environmental disasters has people 
perceive the worsening environmental crises. To solve 
environment crises, it is discovered that environmental 
problems involve in various levels of people in the 
society that they cannot be simply solved by 
environmental experts but rely on people showing 
correct understanding of environment to effectively 
solve environmental problems. In this case, cultivating 
positive environmental beliefs, attitudes, and value to 
protect the earth has become an important goal of 
environmental education and environmental law in the 
world. 

Environmental problems are resulted from 
unbalanced environment and human development. 
Human activities or natural factors inducing 
environmental degradation or ecological disturbance 
does not simply threat people’s life and health, but 
could result in adverse influence on living environment 
or disasters. For convenient life and private desire, 
people damage the environment to result in 
environmental issues so that current environmental 
conservation issues have expanded from local to global 
and from regional to international. A positive and 
important way to change environmental problems is 
prevention, i.e. arousing people’s cognition of 
environment and concerns about environment. Such 
goals can be achieved through education and 
promotion. As a result, it becomes an important issue to 
include environmental education into formal education 
systems. The development of environmental education 
to have people present environmental knowledge, 
attitudes and value to concern about environment, as 
well as skills and actions to solve environmental 
problems is the fundamental solution. In other words, 
improving personal behaviors and attitudes through 
education could have people present high 
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environmental literacy and correct environmental 
behaviors. This study therefore researches the effect of 
environmental education on environmental experience 
and environmental value. It is expected to induce 
students’ awareness and sensitivity to environment 
through various teaching activities in environmental 
education. Meanwhile, it would enrich students’ 
knowledge related to environmental sustainability for 
the correct value of the interaction between humans and 
environment, have them present cognition and skills to 
improve or solve environmental problems, and 
establish learners’ environmental action experiences to 
become citizens with environmental literacy. 

LITERATURE REVIEW 

Environmental Education 
Chen and Pai (2015) defined environmental 

education as the process of perceived value and concept 
clarification to develop skills and attitudes for 
understanding and appreciating the mutual relationship 
among humans, culture, and physical environment for 
creatures. Rashid and Asghar (2016) regarded the core 
of environmental education as the sustainable 
development of healthy environment for humans. The 
promotion of environmental education could help 
people understand the ecological role in natural 
environment and the effect on environment to take 
proper measures for preventing or dealing with 
environmental problems (Lederman et al. 2014). Ak and 
Kutlu (2015) pointed out the philosophy of 
environmental education as to construct good 
environmental literacy of environmental knowledge, 
skills, attitudes, and participation. Essentially, 
environmental education presented the characteristics 
of interdisciplinary integration, integrity, value, living, 
practice, lifelong, and universality. Principals’ 
leadership styles, flexible administrative coordination, 
teachers’ teaching concepts, parents’ cooperation with 
teaching, and students’ preference were key success 
factors in environmental education (Lindahl and 
Folkesson 2016). Hsieh (2014) indicated that the design 
of environmental education activities could integrate 
current environmental issues, match field trips and the 
learning feedback for testing the teaching effectiveness 
and self-reflection. Regarding the teaching role, 
teachers should manage suitable learning situations for 
students’ individual differences, select existing or self-
developed materials for the topics in which students are 
interested for two-way interactive activities, and record 
and evaluate students’ development and achievement 
(Joanne and Erminia 2015). 

Referring to Pai et al. (2017), the objectives of 
environmental education are proposed in this study, as 
below. 

(1) Perceived sensitivity: Assisting social groups 
and individuals in acquiring awareness of and 
sensitivity to the entire environment and the 
relevant problems.  

(2) Knowledge & attitudes: Assisting social 
groups and individuals in acquiring diverse 
experiences and basic understanding of the 
environment and the relevant problems and 
presenting the willingness to actively 
participating in environmental protection and 
improving environment. 

(3) Skills & participation: Assisting social groups 
and individuals in acquiring skills for 
distinguishing and solving environmental 
problems and actively participating in solving 
environmental problems at different levels. 

Environmental Experience 
Chung et al. (2014) divided “environmental 

experience” in the interaction with environment into 
narrow environmental experience and broad 
environmental experience. The former referred to “the 
type to contact and participate in environment related 
activities”, which was limited to the classification of 
activity types. The latter indicated “the perception in 
environmental activities and learning processes” with 
deeper psychological level. Kendra and Marianne 
(2014) considered that the experiences in touching a 
stone, listening to the twitter, and smelling the air 
around cities would help students identify the 
environment. For children, “experience in the nature” 
might not to experience the wisdom of the nature, but 
to play in the natural environment. The contact and 
interaction with the nature in the childhood would 
intangibly form profound impression and good 
memories in their mind (Morris 2014). For this reason, 
the cultivation of environmental attitudes and value did 
not simply enhance students’ environmental 
knowledge, but the experience of playing in the nature 
could cultivate children’s special affection to the natural 
environment. Baumgartner (2014) discovered that 
children’s contact with the nature should not be too 
complicated, pleasantly and naturally interactive 
experiences would be more important than the delivery 
of environmental knowledge. Rivers et al. (2016) 
revealed the primary influence of long-time outdoor 
activities and the role model of parents and others on 
the development of environmental sensitivity that 
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parents or teachers, as the models, should perform the 
attitudes of respecting and protecting the nature. Cheng 
et al. (2015) mentioned that in the interaction with 
environment, children applied the sense and mind to 
directly experience the surrounding environment and 
gradually cultivate the affection to the environment. In 
addition to the direct contact with the nature, media, 
teachers and fiends, and negative life experiences were 
covered in environmental experience. 

Referring to Hsu and Wu (2016), the dimensions for 
environmental experience in this study are explained as 
followings. 

(1) Direct experience: including purposive direct 
experience, design experience, and play 
experiences. 

(2) Indirect experience: referring to the learning 
object being an entity, which was not operated, 
but observed, by students, including 
demonstration, visits, and exhibitions. 

(3) Vicarious experience: the abstract learning 
method, containing TV, movies, recording, 
broadcast, pictures, visual symbols, and oral 
symbols. 

Environmental Value 
Ko et al. (2016) regarded value as people, after 

generating value of various people, affairs, and objects, 
internalizing the opinions, attitudes, and affection 
derived from such standards to become ideas or 
standards in individual mind. In other words, value was 
people’s evaluation of value, as a ruler to measure 
advantages and disadvantages (Dyment et al. 2014). 
Tekbiyik (2015) pointed out value as the standard for an 
individual selecting the appropriateness, importance, 
and social meaning for judging people, affairs, and 
objects. In this case, an individual would make value 
judgment when there were value standards in mind. 
Apparently, value referred to an individual evaluating 
people, affairs, and objects and establishing viewpoints 
and opinions through internalization for the action 
reference. Individual value orientation to natural 
environment was the environmental value; each 
person’s inner environmental value would affect the 
environmental attitudes and form the environmental 
model (Bearman et al. 2015). Pai et al. (2014) defined 
environmental protection oriented value as the 
perception and belief of environmental protection; such 
perception and belief would perform on corporate 
attitudes and behaviors through the business goals or 
objectives and form the corporate value reflection; an 

enterprise had to rebuild the value to concern about the 
environment in order to permanently perform the 
behavior of concerning about the environment. Jho et 
al. (2014) considered that environmental value should 
present the spirit and content of environmental ethics; 
the establishment of correct and positive environmental 
value could guide people performing responsible 
environmental behaviors. 

Referring to Lee et al. (2016), environmental 
attitudes contain three dimensions of “recycling”, 
“pollution control”, and “natural ecological 
conservation” in this study.  

(1) Recycling: divided into recycling benefit, 
recycling, information, external incentives, and 
reuse. 

(2) Pollution control: containing pollution alert 
factor, reduction of pollution, NIMBY (not in 
my back yard), and concern about pollution. 

(3) Natural ecological conservation: including 
ecological conservation and ecological ethics, 
which are further divided into development and 
conservation, migratory bird habitat, equality of 
species, human restriction, environmental 
concern, and natural factor. 

Research Hypothesis 
Hsu and Wu (2016) constantly emphasized that 

environmental education should move toward the goals 
of “learning in environment”, “learning about 
environment”, and “learning for environment”, and 
each goal was closely related to humans so that 
environmental interaction experience became more 
important. Biasutti (2015) pointed out the objective of 
sensory activities in environmental education related 
courses and activities as to purposively using senses for 
acquiring deeper environmental experiences (Pai et al. 
2017). Pai et al. (2015) discovered from Dale’s The 
Cone of Experience that learning activities with direct 
physical experiences could acquire the highest learning 
outcome, revealing the importance of learning with 
“direct experience”. Apparently, direct experience in 
environmental interaction could leave profound 
impression in mind and cultivate positive 
environmental attitudes and value. The following 
hypothesis is therefore proposed in this study. 

H1: Environmental education shows significant 
correlations with environmental experience. 

Lee et al. (2016) mentioned that environmental 
education did not simply provide pupils with 
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knowledge, but should development environmental 
attitudes and value, cultivate pupils’ awareness of 
surrounding environment and acceptance of 
responsibilities as well as take actions for solving 
environmental problems. Boerwinkel et al. (2014) 
proposed that ethic value should be taken into account 
when developing environmental education programs. 
Environmental education should aim to generate 
cognition and value to improve quality of life. Ko et al. 
(2016) indicated that environmental education did not 
simply provide pupils with environment-related 
knowledge, but more importantly was to reinforce 
pupils’ value and belief and cultivate the positive value 
and attitudes to further take actions to improve quality 
of life. It proved the idea of “environmental education 
as value education”. Tung and Pai (2015) stated that the 
experience in contacting with various people, affairs, 
and objects in the environment would intangibly affect 
the establishment of environmental attitudes and 
environmental value as well as influence individual 
environmental behaviors. Accordingly, the following 
hypothesis is proposed in this study. 

H2: Environmental education reveals remarkable 
correlations with environmental value. 

Yahaya et al. (2015) mentioned that environmental 
experience was an inevitable part of environmental 
activities; being close to nature and understanding 
nature were regarded as an important part of the 
cultivation of environmental value. Outdoor 
environmental activities with conservation as the topic 
grew rapidly and learning-related “past experiences” 
were often emphasized (Bearman et al. 2015). Van 
Uden et al. (2016) discovered that environmental value 
was related to pupils’ environmental experience of 
discussing the environment, watching nature films, and 
reading relevant books at home. Zorrilla-Pujana and 
Rossi (2014) indicated that pupil experiences in 
participating in environmental curricula, field trips, 
contacting mass media, reading books, interacting with 
family, and destruction of surrounding environment 
were related to the cultivation of pupils’ environmental 
attitudes and environmental value. As a result, the 
following hypothesis is proposed in this study. 

H3: Environmental experience presents notable 
correlations with environmental value. 

RESEARCH METHOD 

Method and Model 
Goodness-of-fit in LISREL model are generally 

tested by measuring overall model fit (external quality 

of model) and internal quality of model. In the test of 
overall model fit, the common evaluation indicators 
contain (1) “χ2 ratio” (Chi-Square ratio), standing for 
the difference between actual theoretical model and 
expected value, which is better smaller than 3, (2) 
goodness of fit index (GFI) and adjusted goodness of fit 
index (AGFI), which would be better being close to 1, 
(3) root mean square residual (RMR) of the square root 
of “fit residual variance/covariance mean”, which is 
better smaller than 0.05, and (4) incremental fit index 
(IFI), which reveals good model fit when larger than 
0.9. 

The evaluation indicators for internal quality of 
model used in LISREL include (1) SMC (square 
multiple correlation) of individual manifest variable, as 
R2 of manifest variable and latent variable, which 
should be higher than 0.5, (2) content reliability (ρ) of 
latent variables, as Cronbach’s α of observation 
indicators of latent variables, which should be higher 
than 0.6, and (3) average variance extracted of latent 
variables, calculated by R2 sum of manifest variables of 
a latent variable divided by the number of manifest 
variables, revealing the percentage of latent variable 
being measured with manifest variables, which is better 
higher than 0.5. 

Research Sample and Object 
With experimental design, 256 elementary school 

students in Hebei Province precede the 16-week (3 
hours per week for total 48 hours) environmental 
teaching. The retrieved data are analyzed with computer 
statistics software, and the hypotheses are tested. 

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

actually measure the degree of something a researcher 
intending to measure. Validity generally contains 
“content validity”, tending to qualitative test, “criterion 
validity”, evaluating with known external criteria and 
the correlation coefficient in the test, and “construct 
validity”, using for evaluating the measurement 
consistent to other observable variables. Since the 
questionnaire content in this study is referred to past 
theories and considering the actual situations of 
research objects to design the measuring tool for being 
able to truly express the essence of affairs and complete 
representativeness so as to ensure the questionnaire 
conforming to content validity. Besides, the final 
communality estimate of factor analysis results is used 
for testing the construct validity of items, and the 
calculated validity appears in 0.7~0.9, showing good 
validity of this questionnaire. 
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EMPIRICAL RESULT ANALYSIS 

Test of Model Fit 
“Maximum Likelihood” (ML) is applied to the 

estimate in this study, and the analysis result achieves 
the convergence. Overall speaking, the overall model fit 
indicators in this study pass the test, Table 1, fully 
reflecting good external quality of this model. 

Test of Path Relationship 
In regard to the test of internal quality of model, 

SMC of manifest variables is higher than 0.5 (Table 2, 
Table 3), showing good measuring indicators of latent 
variables. Furthermore, latent variables of 
environmental education, environmental experience, 
and environmental value appear the content reliability 
higher than 0.6, and the average variance extracted of 
dimensions is higher than 0.5 (Table 4), apparently 
conforming to the requirement for internal quality of 
model. 

Table 5 shows positive and significant correlations 
between environmental education and environmental 

experience (0.832), environmental education and 
environmental value (0.846), as well as environmental 
experience and environmental value (0.873) that H1, 
H2, and H3 are supported. The hypothesis test results 
are shown in Table 6. 

DISCUSSION 
The research results reveal that learning activities in 

environmental education allow students making 
progress on environmental value. With environmental 
education, students make progress on environmental 
experience and environmental value and behaviors, 
with correlations. With field environmental behaviors, 
they could re-construct environmental experience and 
clarify personal environmental value, enhance the 
concern about environment and the responsibility for 
environmental protection, as well as learn 
environmental knowledge and experiences. As a 
consequence, environmental education teachers should 
encourage students, in the teaching processes, 
proposing opinions aiming at various environmental 
problems and guide students, aiming at various types of 
environmental value, making deep discussions for 
criticizing and comparing different types of 
environmental experiences as well as re-clarifying and 
constructing personal environmental value. 

CONCLUSION 
The research results reveal that campuses and 

communities are the daily environment for students 
that fieldwork on campuses and communities should be 
increased in environmental education for students 
discovering and understanding environmental 
problems as well as considering and practicing 
environmental behaviors. Accordingly, students would 
appear responsibilities and justice for the living 

Table 1. Model analysis result 

Overall 
model fit 

Evaluation 
indicator 

Judgment 
standard result 

p -value p -value >0.05 0.000 
χ2/d.f. < 3 1.433 
GFI > 0.9 0.992 

AGFI > 0.9 0.911 
CFI > 0.9 0.972 

RMR <0.05, <0.025 
excellent 0.021 

RMSEA 0.05~0.08 good 
<0.05 excellent 0.023 

NFI > 0.9 0.951 
IFI > 0.9 0.932 

 

Table 2. SMC of variable to dimension 
environmental education 

perceived 
sensitivity 

knowledge & 
attitudes 

skills & 
participation 

0.68 0.73 0.78 
 

 
Table 3. SMC of variable to dimension 

environmental experience environmental value 

direct 
experience 

indirect 
experience 

vicarious 
experience 

recycling pollution 
control 

natural 
ecological 

conservation 
0.70 0.74 0.80 0.72 0.76 0.82 

 

 
Table 4. Content reliability and average variance 
extracted of variable 

Item 
environmental 

education 
environmental 

experience 
environmental 

value 
content 

reliability 0.815 0.833 0.829 

average 
variance 
extracted 

0.80 0.84 0.82 

 

Table 5. Linear structural model analysis result 
Evaluation 

item 
parameter/evaluation 

standard result t 

internal fit 

environmental 
education→environmental 

experience 
0.832 25.46** 

environmental 
education→environmental 

value 
0.846 27.11** 

environmental 
experience→environmental 

value 
0.873 34.23** 

 

 
Table 6. Hypothesis test 

Research 
hypothesis correlation 

Empirical 
result P result 

H1 + 0.832 0.00 supported 
H2 + 0.846 0.00 supported 
H3 + 0.873 0.00 supported 
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environment, increase environmental experiences and 
acquire sense of achievement to help students cultivate 
the environmental behaviors. Teachers, in the teaching 
processes, should guide students to experience the 
content of environmental ethics to present the concept 
of protecting environment and practice in life. The 
value of resource conservation being guided and 
explained by relatives and friends would be more 
effective than through electronic media. Apparently, the 
influence of examples on the cultivation of students’ 
environmental value cannot be replaced by media. For 
this reason, teachers could assign work for parents and 
children to complete together when proceeding 
environmental curricula or activities. It not only could 
cultivate students’ environmental ethics, but could also 
enhance parent-child relationship. 

SUGGESTION 
Aiming at the research results and findings, practical 

suggestions are proposed in this study. 

1. Students mainly acquire environment-related 
information from broadcast, TV films, and 
websites. The promotion of environmental 
education therefore could well apply such media 

to spend less effort while achieving more results. 
In this case, education sectors are suggested to 
apply electronic media and digital information 
communication tools to promote environmental 
value with imperceptible influence. 

2. Schools are suggested to conduct field trips or 
rural-urban exchange activities beyond 
environmental curricula for students 
experiencing learning environment which they 
could hardly touch. It could enrich the 
environmental experiences of urban students as 
well as reinforce remote or rural students with 
the effect of culture deprivation. 

3. Past research showed that place of residence 
appeared remarkable effects on students’ 
environmental experience and environmental 
value. For this reason, teachers, in the 
environmental teaching, should consider the 
place of residence and the characteristics in the 
area and arrange proper teaching activities so that 
students could be better attracted and 
comprehend the course content. 
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