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Abstract

The purpose of this study was to investigate the structural relationships between the fourfold components of students’
environmental literacy (knowledge, attitude, concern and responsibility) and their environmental activities through a
structural equation modeling. The population was comprised of all undergraduate and graduate students of Shahid
Bahonar University of Kerman (11692 students) in 2017-18 academic year. A total of 375 students were selected as the
sample. Research instrument was Environmental Literacy Questionnaire (adopted from Teksoz et al.,). Reliability of the
instrument was calculated through internal consistency method and the Cronbach’s alpha was calculated at 0.89. The
confirmatory factor analysis (CFA) was used to assess validity of the questionnaire. Data were analyzed through structural
equation modeling (SEM) using Lisrel software, version 8.8. Results showed that the proposed model fits the data and
can explain the relationship between the variables in a good manner. Accordingly, there was a positive and significant
direct relationship between knowledge and environmental concern, knowledge and environmental responsibility, concern
and environmental attitude, attitude and environmental responsibility, knowledge and environmental activity, concern
and environmental responsibility, and concern and environmental activity. However, there was no significant relationship
between knowledge and environmental attitude, and concern and environmental activity. The results of the fitted model
showed that the variables environmental knowledge, attitude, and concern explained 66 percent of the variance of
students’ environmental responsibility, and the variables of environmental knowledge, attitude and responsibility
explained 22 percent of the variance of environmental activity. The results have important implications for the role of the
students’ components of environmental literacy in designing environmental education programs in academic contexts.
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Expanded Abstract

Introduction

One of the basic goals of environmental education is to increase citizens' environmental literacy in order to
improve sustainable development in different countries and societies (Murat & Akilli, 2016; Shephard et al.,
2014; Teksoz et al., 2012). Reducing environmental issues at the national and global level requires citizens
with advanced environmental literacy, recognizing, strengthening and increasing people's knowledge, attitude,
concern, responsibility and environmental activity, and changing their lifestyle towards sustainable
development, therefore, understanding what factors affect people's environmental literacy can lead to
providing solutions for changing destructive behaviors and encouraging positive environmental behaviors. In
recent years, attention to research in this field has also increased at the level of higher education (Kaplowitz &
Levine, 2005; Moody et al., 2005; O'Brien, 2007; Tikka et al., 2010; Teksoz et al., 2012). Understanding what
epistemological beliefs, attitudes, concerns and responsibilities students have about the environment and how
they achieve different levels of environmental literacy, as well as understanding the factors affecting their
environmental literacy, can provide solutions to change their behaviors. potentially damaging behaviors and
encouraging their positive environmental behaviors .The model of environmental literacy components
(adapted from Teksoz et al., (2012)), is the assumed model of the present study. Based on the assumed
structural model, environmental knowledge as a cognitive variable predicts concern, attitude and
environmental responsibility as an emotional variable. Also, environmental knowledge acts as an indirect
predictor of environmental concern, attitude, environmental responsibility and environmental activity and is
considered as a direct predictor of students' environmental activity. In this model, environmental attitude
predicts students' environmental responsibility and environmental activity.

Methodology

The current research is a descriptive research, and its design is correlational. The statistical population included
all graduate and undergraduate students of Shahid Bahonar University of Kerman who were studying in 2018-
2019 academic year (11692 people). Among these, using the quota sampling method, a sample of 375 people
was selected. The research instrument included environmental literacy questionnaire (taken from Teksoz et al.,
(2012)). The scales of the questionnaire were environmental knowledge (11 items), environmental attitude (11
items), environmental responsibility (17 items), environmental concern (7 items) and environmental activity
(8 items). The reliability of the instrument calculated through the internal consistency method and calculating
the Cronbach's alpha coefficient. This coefficient was estimated as 0.89, which indicated the good internal
consistency of the questionnaire and its adequate reliability.

Results and Discussion

The information provided in Figure (1) shows the results of the research hypotheses test about the direct effects
of the investigated components in the fitted model. The results of the structural equation model test show that
the direct effect of the environmental knowledge variable on students' environmental responsibility and the
direct effect of the environmental concern variable on students' environmental attitudes are positive and
significant. Also, the direct effect of the environmental attitude variable on students' environmental
responsibility and the direct effect of the environmental concern variable on students' environmental
responsibility are also positive and significant; Based on the results of Figure 1, the direct effect of
environmental knowledge on environmental activity, the direct effect of environmental attitude on
environmental activity, and the direct effect of environmental responsibility on students' environmental activity
are positive and significant. However, the results of the structural equation modeling test showed that the direct
effect of environmental knowledge on the variable of environmental attitude, environmental knowledge on
environmental concern and environmental concern on environmental activity of students is not significant.
The results of examining the relationships between research variables through structural equation modeling
showed that environmental knowledge has a positive and relatively significant correlation with students'
environmental responsibility. Therefore, although this relationship is not very strong, it indicates that if the
students have higher environmental knowledge, they show higher environmental responsibility. In addition,
the results showed that environmental knowledge has a direct, positive and meaningful relationship with
students' environmental activities. Based on this, students who have higher environmental knowledge are more
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likely to participate in environmental activities. However, the findings of the study of the variable relationship
of environmental knowledge with environmental attitude and concern also showed that these relationships are
not significant. This disparity in the results shows that probably the level of environmental knowledge has not
increased in the educational programs and the content of university curricula to the extent that it can affect the
attitude and concern of students towards the environment, and it seems that minimal knowledge in this field is
not transferred to students. The not so strong relationship of this variable with the two components of
responsibility and environmental activity can also be a proof of this fact. The results also indicated that the
environmental concern variable has a positive, significant and moderate relationship with students'
environmental responsibility. Therefore, students with higher environmental concern, show the higher the
sense of environmental responsibility. Environmental concern also shows a positive and relatively significant
correlation with environmental attitude. Therefore, it can be concluded that the increase in students'
environmental concern has a direct and meaningful relationship with the improvement of their attitude towards
environmental issues. An important finding of this research is the positive and meaningful relationship between
the component of environmental attitude and environmental responsibility and activity of students, which
highlights the role of emotional factors in responsible environmental behavior. Based on this, the results
showed that students' environmental attitude has a relatively strong correlation with their environmental
responsibility. In addition, the results showed that the environmental attitude variable has a significant, direct
and relatively strong correlation with students' environmental activities. Based on this, if students show a better
attitude towards the environment, the more likely they are to do environmental activities.

Environme
ntal Attitude
R2=0.07

Environme
ntal Activity
R2=0.22

Environmen
tal Concern
R2=0.00

Environme
ntal
Knowledae

Environment
al Responsibility
R?=0.66

P<0/05*

Fig. 1: Structural equation model after fitting the data with the assumed model
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Conclusion

Based on the results, this idea is confirmed that increasing students' knowledge and improving their
environmental attitudes plays a very important and high role in increasing their responsibility towards the
environment. Therefore, it can be concluded that the weakness of some students in not paying attention to their
environmental responsibilities can be caused by their weak environmental knowledge and in their negative
attitude towards this issue. In addition to this and in line with the theories presented regarding the relationship
between environmental literacy components and increasing people's environmental behaviors and activities,
the present study also confirmed the role of these components in increasing students' environmental activities.
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Confirmatory Factor Analysis (CFA)
Structural Equation Modeling (SEM)
environmental sustainability
Talloires
concerns
responsibilities
nominal
functional
operational
symphatetic
North American Association of Environmental
Education (NAAEE)
reasoned action
. planned behavior
. Responsible Environmental Behavior (REB)
. University of Georgia
. Environmental Literacy Survey
. Normed Fit Index (NFI)
. Non-Normed Fit Index (NNFI)
. Comparative Fit Index (CFI)
. Root Mean Square Error of Approximation
(RMSEA)
21. Standardized Root Mean Squared Residual
(SRMR)
22. Maximum Likelihood (ML)
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