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ABSTRACT

Pro-environmental behavior is one of the significant and important factors in
protecting the environment. This behavior is dependent on different factors like
individual factors, environmental knowledge and attitude, as well as social,
economic, and cultural factors. Therefore, this study aimed to investigate the
impact of context-oriented science education on the environmental attitude and
performance of primary school students in Arak city. The present study was a
semi-experimental study with a pre-test—post-test with control group design.
The statistical population included all female students in the fifth and sixth
grades of elementary school in Arak city. The research sample included 50
female students in the fifth and sixth grades of elementary school who were
selected based on the research entry criteria and through a purposeful method
and were randomly assigned to two groups of 25 in a multi-stage experimental
group (mean age: 11.50+0.51) and a control group (mean age: 11.50+0.48).
The data collection tool included Dunlap's et al. (2001) environmental attitude
questionnaire and Harun et al. (2011) environmental performance
questionnaire, which were answered similarly by students in the pre-test and
post-test. The experimental group underwent context-oriented science
education for 7 weeks, two sessions per week, each session lasting 60 minutes.
Data were analyzed through one-way analysis of covariance in SPSS software
version 25. The results showed that by controlling the pre-test score, there was
a significant difference between the environmental attitude and environmental
performance test scores of the two experimental and control groups in the post-
test (p=0.001). Therefore, teaching science in a context-oriented way can be an
effective strategy for improving the environmental attitude and performance of
fifth- and sixth-grade children in Arak city.
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Introduction

To cultivate environmentally literate citizens,
environmental resources and information must be
provided to future generations. However, the
amount of learning that can be used to increase
students’ environmental literacy is still less than
ideal (Liu et al., 2015). The lack of focused
learning on environmental literacy is mostly
attributed to a limited understanding of how to
improve the literacy of students and the general
population. Education can be used to influence
individuals’  environmental  behavior.  The
environmental attitudes of the younger generation
are crucial because they will ultimately be affected
by and responsible for the environmental problems
caused by current behaviors (Cotton et al., 2007;
Michalos et al., 2012; Pauw et al., 2015). One of
the most effective approaches to creating an
environmentally friendly society is to create a
society with continuous environmental awareness
and engagement (Azadkhani et al., 2018). Culture
building is a fundamental mission for society and
schools, especially for students. Attitude formation
and change are closely related. People are
constantly changing their needs and interests to
meet their own needs and interests, and they
acquire and abandon attitudes. The acceptance of a
new perspective depends on who provides the
knowledge, how the knowledge is transmitted, and
how the person is viewed (Firmanshah et al.,
2023). Students are the main stakeholders in
environmental protection and health promotion
programs due to their high potential for learning
and behavior change. Although some adolescents
respond to environmental threats with civic
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participation and individual responsibility, most of
them are indifferent to these issues, which can be
due to various reasons such as lack of knowledge,
false beliefs, and psychological variables
(Krettenauer, 2017). Therefore, this study aimed to
investigate the impact of context-oriented science
education on the environmental attitude and
performance of primary school students in Arak
city.

Methodology

The present study was a semi-experimental study
with a pre-test—post-test control group design. The
statistical population included all female students
in the fifth and sixth grades of elementary school
in Arak city. The research sample included 50
female students in the fifth and sixth grades of
elementary school who were selected based on the
research entry criteria using purposive sampling
and were randomly assigned to two groups of 25 in
a multi-stage process: an experimental group
(mean age: 11.50+0.51) and a control group (mean
age: 11.50+0.48). The data collection tool included
Dunlap et al.’s (2001) environmental attitude
questionnaire and Harun et al’s (2011)
environmental performance questionnaire, which
were answered similarly by students in the pre-test
and post-test. The experimental group underwent
context-based science education for 7 weeks, two
sessions per week, each session lasting 60 minutes.
Data were analyzed through one-way analysis of
covariance in SPSS software version 25.

Results

Table 1. Univariate Analysis of Covariance of Environmental Attitudes and Performance of Two Groups With Pre-Test

Control
Partial Eta = g0 StatisticF  Mean Square af  YPeISumof g e Dependent variable
Squared Squares

0.001 0828  0.048 0.003 1 0.003 Pretest —
0.945 0001 80228 56.69 | 56.69 Group o

. - - 0.071 47 3.32 Error ude
0.058 0095  2.903 0.138 1 0.138 Pretest Environmental
0.953 0001  906.73 45.626 1 45.626 Group ot ¥

- - R 0.048 47 2.234 Error criormance

As shown in Table 1, there is a significant
difference between the post-test scores of the
experimental and control groups in terms of
environmental attitude; in other words, context-
based education has significantly improved
environmental attitude in the experimental group,
considering its mean environmental attitude score
(4.02) compared to that of the control group (2).

The effect size is 0.945, meaning that 94.5 percent
of the variance in environmental attitude scores is
related to the effect of context-based education.
There is also a significant difference between
the post-test scores of the experimental and control
groups in terms of environmental performance; in
other words, context-based education has
significantly improved environmental performance
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in the experimental group, considering its mean
environmental performance score (4.04) compared
to that of the control group (1.90). The effect size
is 0.953, meaning that 95.3 percent of the variance
in environmental performance scores is due to the
effect of context-based education.

Conclusions

The purpose of this study was to investigate the
effect of context-based science education on the
environmental attitudes and performance of
elementary school students. The results of this
study showed that context-based science education
has a positive and significant effect on students'
environmental attitudes and performance. As
emphasized by research such as Erdogan (2015),
teaching and implementing summer programs for
students has significantly increased their
environmental attitudes (Erdogan, 2015). Ghosh et
al. (2014) showed that there is a strong relationship
between environmental attitudes and education
(Ghosh et al., 2014). Ataei Asad and Movahedi
(2023) concluded in their study that 31% of the
environmental behavior of female high school
students in Hamadan depends on the level of
knowledge, attitudes, individual characteristics,
social factors, economic factors, and the media
(Ataei Asad & Movahedi, 2023). Sharafi et al.
(2021) showed that, in addition to the fact that
nature school exploratory education has a positive
effect on the environmental knowledge, attitude,
and behavior of eclementary school students
compared to traditional education, exploratory
education had the greatest effect on environmental
behavior, followed by environmental attitude, and
finally, exploratory education had the least effect
on environmental knowledge. As a result, utilizing
the environment can be considered one of the
effective approaches to teaching and learning the
content of various subjects (Sharafi et al., 2021).
Begum et al. (2021) concluded in their study that
environmental ethics education has a positive
relationship with environmental behavior (Begum
et al., 2021), which is consistent with the results of
the present study.

In general, according to the results of the
present study, it can be claimed that the use of a
context-based approach in teaching experimental
sciences has increased the environmental
performance and attitudes of students. In context-
based education, because concepts and topics are
used in their original and real situations, it

facilitates student development, creates more
opportunities for learners to engage in group
activities in the field, increases student
participation in class discussions, and, by
stimulating students' existing cognitive schemas,
creates new perspectives for solving problems and
issues in different fields that meet their diverse
needs. Also, by creating diverse learning
opportunities, the context-based approach allows
students to gain broader knowledge and
understanding of the topics discussed. Therefore,
with appropriate training using the context-based
method, it is possible to improve the views,
awareness, and behavior of individuals towards
environmental protection. Therefore, it is
necessary to teach science in a context-based
manner to improve students' environmental
attitudes and performance in elementary schools,
especially in the fifth and sixth grades. This means
that, when teaching science, students should be
placed in real environments such as nature, forests,
mountains, and areas where the environment has
been or is being destroyed, so that they can
become closely acquainted with the environment
and how to preserve or destroy it. It is also
suggested that examples from students' daily lives
be used to teach experimental science. Students
will make better and faster connections between
their ordinary and tangible concepts and
experiences, and as a result, more effective and
enjoyable learning, as well as greater student
engagement, will occur.

This research, like other research, faced
limitations, such as the fact that the study
population was limited to the city of Arak, the
participants in this research were only girls, this
research was a cross-sectional study limited to the
fifth and sixth grades of elementary school, and the
data collection tool was questionnaires, which may
cause students to be biased and misunderstand the
questions in the questionnaire. Therefore, to obtain
more accurate results and confirm the results of
this study, a larger population should be used, and
this study should also be conducted among middle
and high school students. It is better to use
observational and longitudinal research in future
research instead of using questionnaires.
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1. Japan's Ministry of Education, Culture, Sports,
Science and Technology (MEXT)

2. Trend International Mathematics and Science
Study (TIMSS)
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Table 1. Context-based Science Education Program
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Generalities Introduction and administration of pre-tests (environmental second
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The fifth lesson of the | b lolel S Sl £ : “Thind
science book of the Students will show short films about the environment and revise .
fifth grade of definitions in groups, explaining the factors affecting the session

elementary school

environment, the factors that cause its destruction and preservation,
and the role that the environment plays in human life.
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Lesson One: A Walk in the Garden (Since this lesson involves using
the five senses, we will start the lesson with a few games to
strengthen the five senses).

A game to increase attention and concentration and strengthen the
sense of taste: Taste and tell
In this section, we will use everyday foods that children eat at home
or school to play the game. We will also explain how to prepare these
foods and the impact they can have on the environment.
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In the fifth session, students were asked to share their memories of
trips they took during which they helped protect the environment and
nature. This step is mainly to help them understand the importance of
taking notes while observing, and it is preparation for the next step.
Students should verbally express their observations.
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After completing various games to strengthen the five senses and
familiarize students with the environment and the role of humans in
preserving it, we remind students of the importance of using note-
taking, explain the importance of note-taking in simple language, and
give a few understandable examples. We tell them that we may have
accurate observations of the world around us, but if we do not write
down our information and observations, we will forget them.
For example, you go on a trip or to a place of interest that has
environmental problems, such as littering or burning trees. If you
write down what you see, the information will remain in your mind
much better and you will be better able to introduce those places to
your friends or solve their environmental problems.
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The second lesson of
experimental science
for the fifth grade of
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At this stage, we group the students and provide them with the desired

materials that have been prepared in advance. We take the students
outside the classroom, to the school yard, park, or... and ask them to
write down their observations of environmental destruction,
pollutants, traffic, tree destruction, garbage dumped in nature, etc. in
any way they like. It may be in the form of drawings, photos, short
sentences. And finally, each group must write their complete
sentences and read them in class.
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The teacher, in coordination with the school staff, asks him to turn off
the classroom heater. When he enters the classroom, the students
complain one by one about the coldness of the classroom. The teacher
uses this opportunity to start his discussion and joins the students,
complaining about the coldness of the classroom and the cold
weather, while asking questions to bring the students' minds closer to
the main topic of the lesson.

What do you think happened? Did the classroom heater go out? Why
did it go out? Is it broken or has the gas been cut off? The teacher
waits to hear the students' answers about the problem that has arisen,
then you say what problems the lack of gas has caused us in these few
minutes and if there is no gas at all, what will happen and what should
we do? What is the difference between types of fuels and the effects
they have on the earth and humans, and waits for the children to give
their answers and uses their words to enter the main discussion of the
lesson and says that our lesson today is about types of fuels and their
uses and their role in environmental pollution in life.
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In the next step, the teacher asks the students what they use for
heating and cooking when they go on vacation to nature? Do you cut
down trees, what happens if trees are cut down? If there is no
camping stove, what do you use to heat and cook food in nature?
Have you ever used wood? Do you agree that others should use it
too? Why? The students discuss the teacher's questions in their groups
and write the results of their discussions on a piece of paper, which
the group representative reads aloud ... Then they discuss the answers
and, with the help of the teacher, come to a conclusion about the
topic, namely the importance of trees and nature and their roles in
human life and future generations.
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In the next step, the teacher asks the students, "What will happen if all
the fuel runs out one day?" Do we have the right to use as much fuel
as we want? The students express their opinions on this matter. After
the teacher provides additional information about the proper use of
fuel and its conservation for future generations, they carry out the task
that they have set. At this stage, the teacher asks the students to write
sentences about conserving and saving fuel on the A4 sheets of paper
that the teacher has provided to each group, and to read those
sentences to their classmates.
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After the students realize that one day all fuels may run out and we
need to use alternatives for them, the teacher shows a film that he has
prepared in advance, and asks the students to express in groups what

they have received about the meaning of the film, and then the teacher
provides additional explanations. In the final stage, the teacher
summarizes the lesson and writes the assignments for the next session
on the board. At this stage, the students discuss and dialogue about
the film in groups and present their conclusions to the class.
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Playing a clip about animal protection, telling stories in groups, and
question-and-answer activities.
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Lesson 9 of Playing a clip on the topic of energy consumption, ways to reduce
Experimental Science, fuel consumption at home and school, and presenting group solutions.
Grade 6 Elementary
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e Group discussion about the importance of environmental protection Fourteenth
Lesson 12, sixth grade session

and lesson 12, fifth
grade elementary

and the consequences of its destruction, presenting a group solution
and drawing pictures.
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Table 2. Descriptive Information Related to Environmental Attitudes and Performance of the Two Groups in
the Pre-test and Post-test
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0.976 '0 0.22)2 2.36(0.18) (0.21) 4.02 (0.22)2.48 Environmental

Attitude
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