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Abstract. Some students in the first three grades interact with
undesirable stimuli or models that may harm the environment,
particularly in multi-cultural societies such as Makkah Al-Mukarramah.
There are many obstacles that hinder the international and national
initiatives related to the environmental issues and to the inclusion of an
environmental dimension in the school curriculum, one of which is the
ineffective employment of measurable means of creating and
developing environmental awareness. Therefore, the present study aims
to develop and validate an environmental awareness scale with
acceptable psychometric properties. The study also investigates the level
of environmental awareness of students in the first three grades and
determines whether it differs significantly based on the grade level. The
study sample entailed 45 male students from the first three grades at
Makkah Al-Mukarramah schools, who showed a moderate level of
environmental awareness. The results showed that Saudi students in the
first three grades are aware that the environment is suffering from
people’s behaviours. The students might have been affected by the
general atmosphere in Makkah Al-Mukarramah and the principles of
Islam that give high consideration to environmental issues and
motivated people to manage their environmental behaviours. The study
results have concluded that there is a significant difference in the
students’ level of awareness based on their grade level and; therefore,
more emphasis is needed on environmental issues to raise their
awareness to a high level.

Keywords: Environmental Awareness; First Grades; Awareness Scales;
Elementary School.

1. Introduction

The environmental issues including global warming, flooding, desert
encroachment, and depletion of ozone layer are of a major concern for the whole
world. The causes of the environmental problem are associated with different
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patterns of production by the industries and patterns of consumption by the
consumers (AhmadlIsiyaka et al., 2014). It is important for the individuals to
preserve and protect the environment through the development of new forms of
skills, behaviour, and attitude at an early age. Rapid scientific and technological
development has contributed to dramatic changes in people’s environmental
activities; therefore addressing such problems requires modifying human
behaviour and awareness (Ryan & Spash, 2012).

The purpose of discussing the environmental issues with the elementary school
students is to make them aware of the current ecological problems and the
methods that could be adopted to overcome such problems. For instance, it has
been determined that at present, Saudi Arbia is encountering some
environmental harms (Alzahrani, 2009; Alutaibi, 2006; Alutaibi, 2003; Hameed,
2003; Ba-Boteen, 2002). Hence, environmental education is important at all study
levels, mainly the early stages, to develop students” awareness and enhance their
positive environmental behaviours (Shernoff et al., 2016; Uzun, & Keles, 2012).
The environmental education for the students in the elementary schools does not
seem to be restricted to the provision of information, rather these schools are
involved in developing the behaviour of students regarding the protection of
environment (Huang, Chen, & Chou, 2016). For this purpose, different
environmental programmes have been developed in different schools that
enable the students to discuss environmental problems and problem-solving
methods (Sdez-Lopez, Roman-Gonzélez, & Vazquez-Cano, 2016). Since the
environmental problems are increasing day by day, it is important to seek new
approaches that could help reduce the degree of environmental crisis (Reed, Van
Vianen, Deakin, Barlow, & Sunderland, 2016).

Students in lower elementary grades interact with undesirable stimuli or models
that may harm the environment and that fail to pay attention to and/or respect
its balance (Kelder, Hoelscher, & Perry, 2015). Therefore, the students can
recognize and address environmental issues such as littering, water wastage,
electricity, pollution; using chemical sprays, cutting plants, using cars instead of
buses, eating junk food, and writing on school walls, and public property (Ali,
Endut, & Embong, 2017). However, there are many obstacles that hinder the
international and national initiatives related to the environmental issues and to
the inclusion of an environmental dimension in the school curriculum, one of
which is the ineffective employment of measurable means of creating and
developing environmental awareness (Goodall, 2018). Investigating
environmental awareness among elementary school students is a fundamental
goal for educators to develop environmentally aware students who act
responsibly to provide a foundation for productive behaviour and its future
impact. Globally, it can be seen that not all elementary schools are able to
address the adequate knowledge and understanding of environment and
environmental degradation to the students. However, it is one of the most
important topics that must be considered in almost all areas.

The majority of the previous studies have focused on knowledge and
understanding of environmental problems as the only aspects leading to
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awareness. However, the consequences of behaviours and the ability to predict
these consequences are given minimum importance. Limited studies have been
conducted regarding the impact of formal environmental education on the
environmental awareness of students in the first three grades, which is
considered as the most important stage in a student’s life for the formation of
future environmental behaviour. The same trend was found throughout the
Arab world and in Saudi Arabia as majority of the studies conducted in Saudi
Arabia have addressed the environmental awareness of teachers and high school
or university students (Ba-Boteen, 2002; Hameed, 2003; Alutaibi, 2006; Alzahrani,
2009; Ali et al., 2017). Therefore, the present study aims to develop and validate
an environmental awareness scale with acceptable psychometric properties. The
study also investigates the level of environmental awareness of students in the
tirst three grades and determines whether it differs significantly based on their
grade level. To achieve the aims of the study, it attempted answering the
following questions:

1. Does the environmental awareness scale developed in this study have
acceptable psychometric properties?

2. What is the level of environmental awareness among students in the first
three grades?

3. Does the level of environmental awareness among students in the first three
grades differ significantly by grade level (first, second or third)?

2. Literature Review

The Oxford Dictionary (2013) defines awareness as knowing something or
knowing that something exists and is important. It means having knowledge or
understanding about a particular thing. There is a need to provide a clear
definition of awareness that differentiates it from knowledge and understanding
(knowing how to behave) definitions, derived from Skinner’s work in
behavioural science asserting that behaviour is governed by its consequences
(Leigland, 2011). Hence, awareness may be defined as knowing both the
consequences of behaviours or events in addition to knowing how to behave. A
previous study conducted by Komane (2005) emphasized that environmental
education fosters awareness, values, and attitudes that support the proper use of
the earth’s resources and the protection and improvement of the earth for
present and future generations.

The impetus to focus on the environment began in the 1970s after the
establishment of an international environmental education programme
recommended by the UN Conference on the Human Environment held in
Stockholm in 1972 (Ali et al.,, 2017). This recommendation was followed by
outlining the basic goals of environmental education in Belgrade in 1975 and
was reinforced in 1977 in Tbilisi that was the most important conference
conducted and sponsored by UNESCO. Thilisi conference was considered as the
cornerstone of environmental education (Subbarini, 1989). Delegates ratified the
definition of environmental education as a process of developing a world
population that is aware of and concerned about the total environment and its
associated problems (Braus & Wood, 1993). The three main goals presented in
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the final report of the Thbilisi conference were to foster clear awareness of and
concern about, economic, social, political and ecological interdependence in
urban and rural areas (UNESCO, 1978).

Based on the final report of the Thbilisi conference, awareness can be understood
as helping students to acquire sensitivity to the total environment and its allied
problems to develop their ability to perceive and discriminate among stimuli,
processing, and refining. These perceptions are likely to be extended and used in
a variety of environmental contexts (Akbasli & Meydan, 2010). Childhood is
considered as an important stage of life as the individuals begin learning the
standards of their family and society that will form the foundation of their future
behaviour in the natural, artificial, and social environments. There is a different
impact of environmental issues on the children and adults because
environmental contaminants pose a greater risk to children than to adults as
they grow. Therefore, improving and protecting the environment and
preventing pollution are the duty of all governments and peoples, including
children who have been taught to be environmentally aware (Akbasli &
Meydan, 2010; Maravi¢, Cvjeticanin & Ivkovi¢, 2014).

Abolaji, Oke, and Adebanjo (2011) investigated the awareness, knowledge, and
understanding of 250 students in a study conducted in London. Their results
indicated a relatively low level of understanding of environmental concepts
despite the efforts of government and environmental agencies to promote
awareness about environmental issues outside of school. These results
confirmed that an environmentally based school curriculum plays a major role
in promoting students” understanding of environmental concepts, awareness of
major environmental issues, and positive attitudes towards the natural
environment. Moreover, the results of Barhoum (2012) recommended raising
environmental awareness among elementary school students by including
environmental problems in the school curriculum and including teachers in the
development of students” environmental awareness.

Similar results were obtained by Singseewo (2011) who noted that students were
clearly inefficient in analysing the effects of human activities on the
environment. Therefore, the students were unable to introduce appropriate
practices for conserving natural resources and protecting the environment. This
showed that schools lack the ability to promote students’ environmental
recognition and awareness of environmental issues. Alzahrani (2009) supported
this result by reporting that secondary students had a moderate level of
awareness of the dangers of electronic waste. A similar result was found by
Alutaibi (2006), who noted that the level of student awareness towards the risks
of environmental pollution among Saudi women in Riyadh was low.

There is a significant increase in the environmental issues; therefore, the
students need to build environmental attitudes through the system of
environmental protection (Uzin & Keles, 2012). A similar study was conducted
by Horka and Markova (2013) stated that education plays an important role in
shaping the attitudes and behaviours of individuals as it helps in determining
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the social and economic development in accordance with sustainable
development. A recent study by Ali et al. (2017) conducted a survey method by
recruiting 1200 students. The results showed that the majority of the students
had low level of environmental awareness with significant difference in the
environmental awareness level of students at three different levels and
consequences. On the contrary, Altin, Tecer, Tecer, Altin, and Kahraman (2014)
showed increased level of environmental awareness among participant students.

Besides, Bergman (2016) showed evidence that teacher education is required in
order to address appropriate environmental education to the students. However,
the study further found that the teachers in the elementary schools possess the
knowledge regarding the soil, water, air pollution as well as greenhouse effect
but are found uninvolved in providing the opinions on protecting the
environment. Conveying inadequate information is the ultimate cause of
environmental crisis worldwide. Thus, Bergman’s study concluded that an
inefficient achievement could be seen in the pupil’s attitudes towards the
environmental issues.

Accordingly, Mwendwa (2017) determined that the students studying in
Tanzania’s elementary schools lack the knowledge and awareness regarding the
ecological problems and are unable to propose ideas that could assist in
minimizing some important environmental issues. This is because the teachers
in Tanzania schools are found to have challenges in the teaching of
environmental education due to inadequate resources, class size and time.
However, it is important for the authorities of the elementary schools to take
into consideration the importance of environmental education and take active
participation in organizing sessions in the schools in order to influence students
behave pro-environmentally.

Hammami et al, (2017) conducted a study emphasizing on environmental
knowledge, attitudes and behaviour of elementary students specifically male
students in Sharjah. The study determined that most of the male students have
shown positive attitudes towards the environment and its crisis. Green
programmes arranged by the elementary schools have also contributed in
increasing the students” environmental knowledge. However, such programmes
are identified to be inappropriate in influencing the students’ environmental
behaviour adoption. Male students have actively participated in the recycling
activities arranged through the green programme but they have shown lack of
interest in proposing their views for minimizing the severity of environmental
crisis globally.

While, Kodama, (2017) indicated that the male students in the elementary
schools located in Japan are more concerned with the environmental
humiliation. These students believe that it is essential to overcome
environmental issues in order to maintain the healthy life-style and thus
decrease the morbidity ratio in the country. These students are found to have
contributed to the causalities of environmental humiliation. The adequate
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knowledge and appropriate behavioural adopting methods are important to
drive the attention of students towards the environmental degradation.

3. Methodology

3.1. Study Design

A survey was conducted among the primary school children from grade 1, 2,
and 3 in Saudi Arabia. The study was conducted between September and
December, 2017.

3.2. Study Sample

The study participants were selected from boys’ schools in Makkah Al-
Mukarramah city. The population of the study comprised 296 schools, including
573 ftirst grade sections consisting of 11,511 students, 519 second grade sections
consisting of 11,356 students, and 527 third grade sections consisting of 11,242
students. The participants in the study were an available sample that consisted
of 60 students serving as a pilot sample, 20 students from each class level and 45
students from three elementary schools in Makkah Al-Mukarramah city. The
participants who formed the study sample ranged in age from 6-9 years old.
They were chosen from the first, second, and third grades (15 each) and were
taught by the research assistants. The study has not considered a wide and
random sample from this population due to inopportuneness conditions. M.A.
and B.A. university students helped in conducting the study to facilitate its
implementation. The volunteering students had regular meetings with the
researcher and were given detailed instructions and training regarding the
implementation of the environmental awareness scale. The volunteers were
encouraged to be neutral and were informed that the study was being conducted
for scientific purposes only.

3.3. Ethical Consideration

The researcher had permission to implement the study from the general
directorate of education in Makkah Al-Mukarramah. Consent from the parents
was obtained before enrolling their children in the study.

3.4. Research Instrument

A significant number of previous studies were reviewed to measure
environmental awareness among students in the first three grades (Cohen &
Wingerd, 1993; Musser & Malkus, 1994; Leeming, Dwyer & Bracken. 1995; Reid
& Sa’di, 1997; Musser & Diamond, 1999; Ryan & Spash, 2012). The present study
has developed an environmental awareness scale for lower elementary school
students that could be administered in a short time and did not depend on their
ability to read or write, which might have led to invalid results for students in
this early stage. Therefore, a scale that depends on pictures seemed to be the best
option for students in the lower elementary classes. Moreover, the scale was
environmentally friendly as it was administered to the students through a
computer or a smart phone that guaranteed the clarity and colour of the
pictures.
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The scale items for the questionnaire were based on twelve sets of pictures
depicting environmental events (pollution, waste, and conservation). Each set
contained three pictures, one was used as a stimulus picture and two expressed
the expected and appropriate consequences of the events in the stimulus picture.
The student was asked to re-arrange the two pictures, which were arranged
randomly, depending on the stimulus picture. The students were presented with
the stimulus picture by the teacher, who was trained to administer the scale by
asking a simple question related to the stimulus (“Which picture comes first (or
next)?”) and then asking the students to re-arrange the two pictures by pointing
to the likely outcome of the two possibilities depicted in the pictures on the
screen. Table 1 shows an example of the scale items (sets of the scale).

Table 1: An Example of the Environmental Awareness Scale! Items

No . . Consequences
Stimulus picture

Appropriate Inappropriate

3.5. Data Collection

The students” responses were recorded on an answer sheet. The students were
informed that they could continue to the next question if they did not want to
answer or if they had difficulty making a selection after they were shown a
stimulus picture. Each set of pictures was assigned a numerical score ranging
from 1-3 (a 1-to-3 rating scale). The students received a score of 3 if they selected
the picture that should immediately follow the stimulus picture, indicating that
they were aware of the appropriate consequences of what was depicted in the
stimulus picture. They received a score of 2 if they chose to remain neutral and
not select a picture or a score of 1 if they selected the inappropriate picture first.
The maximum score that a student could obtain on the final version of the scale
(10 items) was 30, and the minimum was 10. The maximum time for each
student to re-arrange the 10 sets of pictures was not to exceed 15 minutes.

4. Results
Does the environmental awareness scale developed in this study have acceptable
psychometric properties?

Ten items (10 sets of pictures) were used for creating and formatting the scale to
examine the environmental awareness level of students in the first three grades
using the environmental awareness definition and the environmental concepts
and their related subjects.

'To be requested from the author if needed.
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4.1. Scale Validity

The researcher constructed the Environmental Awareness Scale for students in
the first three grades considering the students’ time and attention constraints
and their language ability at this age. The scale was designed to be adaptable for
worldwide use regardless of students” language and grade level, particularly in
the lower elementary grades. Twelve items containing 36 pictures related to the
environmental concepts of pollution, waste, and conservation were constructed
because pictures can be considered as a universal language. The pictures were
distributed along with the scale’s aims and instructions to fourteen experts in the
fields of elementary education, science education, measurement, and evaluation.
The experts were asked to assess the scale’s scoring rule (3 points for the
appropriate consequence, 2 for the neutral response, and 1 point for the
inappropriate response), suitability, and clarity for students in the first three
grades. Additionally, the experts were asked to determine the scale’s face
validity and the statistical criterion used to rate students’ level of awareness as
high, moderate, or low. A mean score of 2.34-3 was considered high, 1.67-2.33
was moderate, and 1-1.66 was low.

All of the experts agreed that the scale items measured environmental awareness
among students in the first three grades. However, they commented on some
scale items (4, 5, 10), requesting more expression and clearer pictures and those
items were modified. For example, item 4 was changed to represent “car litter”
instead of a “child throwing a piece of paper on the ground”. Item 5 was
modified to express the “formal dress of a scavenger in Makkah Al-Mukarramah
with his green colour and his special cleaning tools” instead of a scavenger from
another culture “picking litter from a street”. However, the stimulus picture in
item 10 was changed to show “a hunter” instead of “a hunting dog”, which
expressed a culture other than the Saudi one.

4.2. Scale Reliability

The scale was administered to a pilot sample (N=60) of first, second, and third
grade students. For the final version of the scale, a two-step process was used to
select an item. First, the item-total correlation was calculated for each item to
examine the discriminative validity or the construct validity of the scale. Second,
Cronbach’s alpha was used as a measure of internal-consistency reliability. The
scale showed excellent psychometric properties, as shown in Table 2. Table 2 has
shown that the item-total correlation ranged from -0.24 to 0.14; whereas, the
means ranged from 1.43 to 2.38 with a standard deviation of 0.79 to 0.99.
Cronbach’s alpha for the 12-item scale was 0.79. All the scale items had good
values except two (item 2 and item 7). Item 2 had a negative value for the
corrected item-total correlation (-0.242); whereas, item 7 had a low value (0.136).
The two items were deleted based on the above mentioned criteria. However,
the two items had extreme means and their deletion would increase the
variability of the scale. This indicated that every student answered the questions
almost the same way, which ensured that the deletion of the two items would
improve the scale’s psychometric properties. Thus, the remaining items (10
items) were selected for the final version of the scale and provided a good
representation of environmental awareness.
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Table 2: Psychometric Properties of the Environmental Awareness Scale

Item Mean Standard Corrected Scale variance Cronbach’s
deviation item-total if item Alpha if item

correlation deleted deleted
1 2.1500 97120 454 32.706 .775
2 2.3833 .80447 -.242 40.518 .830
3 2.0500 96419 574 31.547 .763
4 2.0333 .99092 590 31.182 761
5 2.1333 .98233 420 32.989 779
6 2.1500 97120 .643 30.808 .755
7 1.4333 .78905 136 36.762 .801
8 2.1667 .95964 348 33.880 .786
9 2.3000 .94421 595 31.492 .761
10 2.2000 95314 .603 31.346 .760
11 2.1833 94764 .645 30.986 .755
12 2.1167 .97584 397 33.271 781

Cronbach’s alpha 792

The students’” responses to the 10 remaining items were calculated, considering
that a greater number of scale items would produce a higher coefficient of
reliability. The 10 items yielded an excellent Cronbach’s alpha coefficient (0.84).
The item-total correlation ranged from 0.37 to 0.62, the means ranged from 2.11
to 2.30) and the standard deviation ranged from 0.94 to 0.99. Therefore, all items
had positive values for the corrected item-total correlation. It was assumed that
the scale had good psychometric properties and could be used for the purposes
of this study. The Cronbach’s alpha coefficient was calculated after the
administration of the scale to the study sample (N=45) to support the results and
examine this assumption. An analysis of their responses showed that the
corrected item-total correlation ranged from 0.27 to 0.54, and the alpha reliability
coefficient was 0.775. Furthermore, data were recorded by both the classroom
teacher and a student-teacher attending the session throughout the data-
collection stage. The results were found to be 100% compatible, which indicated
that the environmental awareness scale was valid and reliable and could be
administered to the sample of the study.

What is the level of environmental awareness among students in the first three grades?

The means and standard deviations for each item, grade level, and total score of
the scale were calculated to answer the second question. Table 3 has shown the
descriptive data of the study sample (N=45) for each item and the total score for
the scale. The means of the items ranged from 1.96 to 2.40, with a standard
deviation of 0.84 to 0.98. The same Table showed that the mean of the total items
of the scale was 21.58 with a standard deviation of 5.37, which indicated a
moderate level of environmental awareness. It is apparent in the table that the
score on 9 out of 10 items was moderate. This result reveals that Saudi students
in the first three grades are aware that the environment is suffering from
people’s behaviours. These students may have been exposed to school subjects
regarding the environment that addressed environmental problems and
environmentally friendly behaviours. It should also be noted that Makkah Al-
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Mukarramah (where the students in the study sample lived and studied), is
considered the holiest place on earth by Muslims. Therefore, the students might
have been affected by the general atmosphere in Makkah Al-Mukarramah and
the principles of Islam that give high consideration to environmental issues and
motivate people to manage their environmental behaviours. Nevertheless, this
moderate level of environmental awareness is insufficient. The students need
more emphasis on environmental issues to raise their awareness to a high level.

Table 3: The Means and Standard Deviations of the Study Sample

No. Rank Mean Standard. Awareness Environmental

deviation level concept

1 6 2.08 97 Moderate Pollution

2 10 1.96 .95 Moderate Conservation

3 8 2.07 94 Moderate Waste

4 6 2.08 92 Moderate Pollution

5 5 211 .96 Moderate Pollution

6 1 2.40 84 High Pollution

7 9 2.04 .98 Moderate Conservation

8 2 2.31 .95 Moderate Pollution

9 4 2.24 91 Moderate Waste

10 3 2.27 91 Moderate Pollution

Total 21.58 5.37 Moderate

Does the level of environmental awareness among students in the first three grades differ
significantly by grade level (first, second or third)?

The means and standard deviations for each grade level were calculated to
answer the third research question. Table 4 has shown the means and standard
deviations for the total scores of the students by grade level. The mean total
score for the first grade students was 19.00 with a standard deviation of 5.39;
whereas, the mean total score for the second grade students was 21.93 with a
standard deviation of 4.68. For the third grade students, the mean total score was
23.80 with a standard deviation of 5.21. These results indicated that the third
grade students had a higher level of environmental awareness than the second
grade or first grade students; whereas, the second grade students had a higher
level of environmental awareness than the first grade students.

Table 4: The Means and Standard Deviations of the Study Sample by Grade Level

Grade N Mean Std. Deviation
First 15 19.00 5.39
Second 15 21.93 4.68
Third 15 23.80 5.21
Total 45 21.58 5.37

The F value [F (2, 42) = 3.374] indicated that the differences between the means
of the three groups of students were statistically significant at (¢=.05), indicating
statistically significant differences among the students’ total environmental
awareness scores by grade level. These results were based on the results of the
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one-way ANOVA of the total scores for the students’ level of environmental
awareness (Table 5).

Table 5: One-Way ANOV A of the Total Scores of the Study Sample by Grade Level

Source of Variance Sum of Squares Df Mean Square F Sig.
Between Groups 175.644 2 87.822 3374 044
Within Groups 1093.333 42 26.032

Total 1268.978 44

A post hoc test was conducted to determine the sources of the results for the
three grade levels shown in Table 5 above. T-test was utilized to examine the
differences between the means of the three grade levels at significance level of
(¢=.05.) Table 6 shows that the differences between the means of the
environmental awareness levels for the first grade students and the second
grade students and for the second grade students and the third grade students
were not significant. The only significant difference was between the means of
the first grade students and the third grade students. These results indicate that
most of the observed differences between the means of the students’
environmental awareness were due to chances.

Table 6: T-Test for the Mean Differences by Grade Level

Class Mean Difference Std. Error Sig.
First Second -2.93 1.84253 318

Third -4.80 1.93514 .056
Second Third -1.87 1.80915 .664

The significant difference that was shown by the ANOVA reported in Table 5
can be attributed to the difference between the mean scores of the first grade
students and the third grade students (-4.80). These results may be related to the
fact that age had less of an effect on the second grade students; although, third
grade students are more mature than first grade students due to age factors.
Moreover, the difference between the second grade students and the first and
third grade students was less pronounced. Therefore, the difference in the
second graders’ mean of environmental awareness scores and those of the other
two groups of students was not significant.

5. Discussion

The present study was conducted in compliance with the recommendations and
purposes of international environmental conferences, workshops and studies,
and the goals of the United Nations initiatives and environmental programmes.
The results are likely to help in bridging the gap in environmental studies with
respect to lower educational levels. It has provided basic information and
knowledge regarding the efficiency of formal teaching in Saudi Arabia to
improve the environmental awareness of elementary school students by offering
them more opportunities to analyse, criticize, and gain knowledge to efficiently
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address future environmental constraints and challenges. Moreover, the
curriculum designers and educational decision makers may benefit from this
study through greater awareness of the curriculum outcomes.

Environmental awareness is the gateway to all other aims, significantly the aim
of environmental education in schools (Awan & Wamiq, 2016). Most of the
governments across the globe are motivated through the calls of environmental
campaigns to reform their educational curricula. This reformation would help in
achieving the aims of protecting the environment, conserving its natural
resources, and reducing the degree of serious threat. This reformed curriculum,
known as “environmental education” issued an interdisciplinary approach that
integrated elements of nature and environmental studies into the basic objectives
of elementary school subjects in Saudi Arabia and other Arab countries,
particularly in the Gulf States. It has been shown that these countries focus on
environmental issues with special concern for sustainable development
(Alutaibi, 2006; Alfardan, 2007; Alzahrani, 2009; Maravi¢ et al., 2014; Altin et al.,
2014; Ali et al., 2017).

In the present study, the item addressing car litter, showed a high level of
environmental awareness. This might be due to the fact that this behaviour is
observed most often by students; whereas, other behaviours are observed less
often. For instance, students can see people littering from their cars every day,
but they may not see hunting behaviours. It appears that the students were
familiar with some environmental behaviour and that they had the highest mean
scores on the items they recognized. This may be why item 2 had the lowest
mean (1.69) as the students were unfamiliar with recycling behaviours. The
result of the second question disagreed with majority of the previous studies
particularly in Saudi Arabia and the Gulf area (Alzahrani, 2009; Alfardan, 2007;
Alutaibi, 2003; Ba-Boteen, 2002). This discrepancy might be related to the
students’ level of study and stage of development since most of the reviewed
studies were conducted at different levels of study and with older students. It is
well known that students in the early stages of education are affected by their
teachers and follow their instructions more rigorously than do older students or
adults.

In the present study, the second-grade students were in an intermediate stage
between the third and the first-grade students. Therefore, their characteristics
were similar to those of the other two groups as some second graders are in the
operational stage of intellectual development, similar to the third graders.
However, Mcgonigle-Chalmers (2015) noted that students from different grades
may be still in the pre-operational stage, like first grade students. Additionally,
the slight differences between the means of the three groups of students can be
related to grade level because the curriculum in Saudi Arabia in the first three
grades is spirally structured and presented.

In congruence with the present study, Johnston (2012) stated that even the most
complex material can be understood by very young children, if properly
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structured and presented. However, three key features of spiral curriculum need

to be considered including:

e the information is reinforced and solidified each time the student revisits the
subject matter

¢ alogical progression from simplistic ideas to complicated ideas is allowed

e students are encouraged to apply early knowledge to later course objectives.

The generalization of the results of the present study is limited because the
sample consisted only of students from Makkah Al-Mukarramah city in Saudi
Arabia. Therefore, the results cannot be generalized to students in all Saudi
schools. The sample included male students in the first three grades only so the
results cannot be generalized to female students or other grade levels. Moreover,
the study investigated environmental awareness using some environmental
concepts. Therefore, the results cannot be generalized to represent
environmental awareness of other concepts. The study was conducted by
classroom teachers and the results may depend on the teachers” honesty and
their degree of bias.

6. Conclusion

The present study has developed and validated environmental awareness scale
with acceptable psychometric properties. The study also investigated the level of
environmental awareness of students in the first three grades and determines
whether it differs significantly based on the grade level. The results showed that
majority of the third grade students are categorized as having a moderate level
of environmental awareness. These students need to learn even more about the
environment and its problems through a student-centred paradigm. This could
be accomplished by focusing on a curriculum that reflects new practices and
responds to the cognitive, social, and emotional needs of the students as well as
one that can develop the student as an environmental thinker, a constructor, and
a creator. Moreover, it is necessary to create initiatives that support a high level
of environmental awareness that exposes students to specific environmental
programmes that address environmental issues to achieve the ultimate goal of
environmental education. This will help them to be more interested and engaged
in environmental activities with respect to their developmental characteristics.

In spite of the moderate level of environmental awareness among Saudi
elementary school students, they need to improve their environmental vision
and their understanding of behavioural consequences to become more
environmentally aware. This can be accomplished by designing student-centred
environmental activities that can be delivered and implemented by providing
students with hands-on environmental experiences and diverse learning
resources and by offering them an attractive and reinforcing learning
atmosphere. For example, planting small trees in the courtyard of the school to
ascertain that friendly environmentally acts have no obstacles, collecting and
saving trees during the entire school year, collecting recyclable waste materials
which stimulates students and brings awareness to them to become active
participants in cleaning up the school environment and conserving its
resourcing by reusing waste, and meeting with nature through outdoor activities
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and a walk in the Makkah Al-Mukarramah city to observe the suffering
surroundings, they could see pollutants that damage the nature.

Future studies need to be conducted in order to evaluate Saudi elementary
school students’ environmental awareness considering gender, family income,
and school sector; although, the present study has provided a good indication of
the environmental awareness level of students in the first three grades and the
psychometric properties of the environmental awareness scale for elementary
school children. Moreover, a wide range of participants is needed to gather data
and further develop the awareness scale.
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