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Abstract

Environmental issues such as global warming, air pollution and ozone depletion have become
global challenges. However, environmental awareness, environmental concern, environmental attitude
and environmental behavior of individuals, as well as their academic background knowledge, are
potential factors that may help in coping with these challenges. Here, we evaluated environmental-
awareness, concern, attitude and behavior of university students across the five academic disciplines
including arts & humanities, social sciences, physical sciences, biological sciences and environmental
sciences. Further, we investigated how environmental- awareness, concern, and attitude influence
the environmental behavior of individuals. Data was collected from 824 students of two public and
two private sector universities through a self-administered questionnaire. The level of environmental
awareness, environmental concern and environmental behavior of university students were found
significantly high, whereas, level of environmental attitude was significantly low. Levels of
environmental awareness, environmental concern and environmental behavior for all the five disciplines
were found adequately high, but the level of environmental attitude was high for only two groups, i.e.
physical sciences and biological sciences, and, low for three other groups. The group of biological
sciences was ranked at top in all the four cases of awareness, concern, attitude and behavior. Moreover,
the effects of environmental awareness and environmental concern on environmental behavior were

found significantly positive, whereas the effect of environmental attitude was significantly negative.
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Introduction

Environmental pollution is a serious concern for
better life and sustainable use of resources [, 2].
Rapid development in urbanization, industrialization
and agriculture has caused increased exploitation
of natural resources and environmental pollution.
Environmental degradation has several human and
ecological consequences [3-5]. Of these, human health
is considered a serious global concern. For instance,
environmental pollution may cause ailment to lungs,
kidney, liver, heart and several other health disorders
[6-9]. A systematic review showed that, in 2012, 23%
of global deaths were attributable to the environment
[10]. Similarly, environmental pollution may affect at
any level of ecology such as individuals, populations,
communities or ecosystems and biospheres. Ecological
effects include habitat fragmentation, functional
disorders, population decline, extinction of species and
many more [11-14]. According to an estimate, water
bodies within 40% of the global land surface are at risk
of insecticide pollution [15]. Thus, aquatic ecosystem
may be affected in terms of structure and function [5,
16-18], and decline and extinction of different species
[19, 20]. Additionally, environmental degradation can
influence the economic situation of a country. Although
environmental restoration is expensive [21, 22], it is
very important to avoid such drastic consequences,
especially for third world countries.

Most of the anthropogenic environmental
fluctuations can be managed by changing the
relevant behavior of individuals. Positive changes
in human behavior patterns are desired for nature
conservation. For instance, pro-environment people
may use recyclable and reusable products, water-saving
devices, energy-efficient appliances and ultimately can
minimize environmental destruction [23]. They can also
benefit the environment or even try to less harm the
environment [24]. Hence, pro-environmental behavior
is a major factor that can abate environmental issues.
Environmental awareness, environmental concern,
and environmental attitude are three major influential
factors that can help in improving the environmental
behavior of people [25, 26].

Environmental awareness is an educational tool
that helps people to understand the aesthetic, biological
and economic importance of preserving the natural
resources and minimizing the negative effects of
man-made adaptations and alterations [27-29]. Several
studies have reported a low level of environmental
awareness and negative attitude among the students,
teachers and other groups of society [30, 31]. Even
sometimes those students are found with low levels
of environmental awareness and/or environemental
behavior who have attended several courses relating
to environmental issues [32]. But high level of
environmental awareness among individuals influences
positively in developing the responsible environmental
behavior [25, 33]

Environmental attitude means affective beliefs of
individuals regarding participation in activities that
can improve the environment, their competence on
environmental improvement and values toward the
natural environment [34]. Positive environmental
attitude creates responsible environmental behavior
among people [26, 35, 36]. Boiyo, Koech [37] reported
the positive impact of environmental attidue on
behaviour of university students. Lo-lacono-Ferreira,
Bahr [38] reported that the environmental attitude of
individual students significantly effects the collective
environmental performance of their university. Huang
and Yore [39] have reported that environmental attitude
has a significant effect on environmental concern and
improves environmental behavior ultimately. Kaiser,
Wolfing [40] have also reported a signigicant relationship
between environmental attitude and environmental
behavior of individuals by considering the situations
when it becomes out of control to behave ecologically.
Environmental concern is another important factor that
may develop pro-environmental behavior in people [41].
It involves the sensitivity of individuals toward existing
environmental conditions and crises [42, 43]. McKenzie-
Mohr, Nemiroff [44] have reported significantly higher
environmental concerns among environmental activists
than non-activists. Wong [45] has reported high
consciousness of Chinese university students about the
environmental issues being faced by the people at the
country and global levels.

Since public initiatives are essential for effective
environmental protection, we designed this study to
investigate pro-environmental behavior and associated
factors among university students. No study has
investigated yet, the differences of environmental-
awareness, attitude, concern and behavior among the
students of different academic disciplines. Thus, to
fill this gap, this study has evaluated and compared
the environmental- awareness, attitude, concern and
behavior of university studenta across five academic
disciplines viz; arts & humanities, social sciences,
physical sciences, biological sciences and environmental
sciences. Moreover, the impacts of environmental
awareness, environmental attitude and environmental
concern of university students have also been
investigated on their environmental behavior.

Materials and Methods

Data was collected through survey questionnaire
method. For this purpose, four public and private
sector universities (two from each) were selected.
University students were divided into five major
academic disciplines i.e. arts & humanities, social
sciences, physical sciences (mathematics-based),
biological sciences, and environmental sciences. It was
a quantitative research with deductive approach and
positivism research philosophy. An online sample size
calculator [46] suggested a sample size of 381 with
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a 5% margin of error and a 95% confidence interval,
however, in order to enhance the adequacy of results,
the data was collected from 824 students. Before
including in the sample, a verbal consent was obtained
from each participant. Only those students were
included in the sample who participated willingly. All
the research ethics like integrity, dignity and privacy of
participants, confidentiality of data and anonymity of
results were ensured throughout the research process.

Instrumentation

In the present study, four latent variables viz;
environmental awareness, environmental concern,
environmental attitude, and environmental behavior
have been studied . Different scales were employed to
measure these variables. Environmental awareness was
measured through the perception of individuals about
their awareness level regarding the environmental issues
being faced by the global world. Students were asked
to select one of the five choices ranging from 1 to 5 as
1 = no information, 2 = little information, 3 = medium
level information, 4 = sufficient information, and
5 = complete information. The list of major

Table 1. List of environmental issues.

S;r(i:jll Name of Issue

1. Climate Change

2. Depletion of ozone layer

3. Air pollution

4. Quality of drinking water

5. Global Warming

6. Polar Melt

7. Motor vehicle pollution

8. Industrial pollution

9. Food contamination by Pesticides

10, Food contamination by gr.owth hormones and
antibiotics

11. Bio-Engineered food supply

12. Electromagnetics (power lines, cell phones, etc.)

13. Pollution of rivers and oceans

14. Flooding

15. Littering

16. Poor waste management (e.g. overuse of landfills)

17. Using up the earth’s resources

18. Extinction of species

19. Radioactive waste

20. Overpopulation (of the earth by humans)

environmental issues, extracted from international
environmental standards and other literature is
presented in Table 1 [47-49]. Similarly, the concern of
the students toward these issues was also measured
with the help of their own perception. They were asked
to select any one of the five choices ranging from 1 to
5 i.e. 1 = no concern, 2 = low concern, 3 = medium
concern, 4 = high concern, and 5 = very high concern.

The scale for measuring the environmental attitude
of university students was adapted from Huang and
Yore [39]. It consisted of 8 items of five points Likert
type. The sample items are “My efforts to improve
our environment are useful” and “It is hopeful to
repair the damaged environment no matter how
small I try”. The students were asked to select any one
of the five choices ranging from “strongly disagree” to
“strongly agree”. Similarly, the scale for measuring the
environmental behavior of university students was also
adapted from Huang and Yore [39]. This scale consisted
of 12 items of Likert type. The respondents were
asked to rank their behavior (oral or physical actions)
by selecting any one of the five choices ranging from
“I have never done” to “I have always done”. The sample
questions are “How often did you recycle trash?” and
“How often did you buy environment friendly products
and also suggest your family?”.

Data Analysis Techniques

The statistical software SPSS was used for data
analysis. To measure the level of environmental
awareness, environmental concern, environmental
attitude, and environmental behavior, descriptive
statistics were applied. For comparison of different
influential variables among the academic disciplines,
one-way ANOVA was conducted. In order to measure
the effects of environmental awareness, environmental
concern and environmental attitude on environmental
behavior, multiple regression was applied through OLS
method. The applied multiple regression equation is:

EB = By + B1(EA) + B,(EC) + [3(Eatt) + ¢

..where EB is the Environmental Behavior, EA is
Environmental Awareness, EC is Environmental
Concern, Eatt is Environmental Attitude and ¢ is random
error. Before conducting regression analysis, normality
of the dependent variable and the multicollinearity
of the independent variables were also studied. Both
assumptions were found satisfactory.

Results

We  investigated  environmental  awareness,
environmental concern, environmental attitude and
environmental behavior among university students
using questionnaire method. In total, 824 students
from different disciplines viz; arts & humanities
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(18%), social sciences (27%), physical sciences (30%),
biological sciences (15%) and environmental sciences
(10%) responded to the questionnaire. The majority of
the students (85%) were 17 to 24 years old.

Environmental Awareness of University Students

To measure environmental awareness among
university students, we gathered their responses to
20 different environmental issues. Mean awareness
of 6 environmental issues i.e. polar melt (2.59),
bio-engineered food supply (2.66), littering (2.82),
extinction of species (2.85), radioactive waste
(2.90) and food contamination by growth hormones
(2.92) were ranked as below medium level (Fig. 1).
Awareness regarding all other environmental issues
except air pollution (4.1, above sufficient level) ranged
from medium to sufficient level. Grand mean of the
environmental awareness among the university students
3.30 was significantly higher than the mean of the
scale i.e. medium level awareness (one-sample t-test;
t = 13.39, p-value = 0.000). Environmental awareness
across academic disciplines was significantly different
(ANOVA; F = 20.12, p-value = 0.000). The students of
biological sciences showed the highest awareness (mean
3.69), followed by environmental sciences (mean 3.42),
arts & humanities (mean 3.33), physical sciences (mean
3.24) and social sciences (mean 3.09).

20. Overpopulation

19. Radioactive waste

18. Extinction of species

17. Using up the earth's resources
16. Poor waste management

15. Littering

14. Flooding

13. Pollution of rivers and oceans
12. Electromagnetics

11. Bio-Engineered food supply

10. Food contamination by growth hormones
9. Food contamination by Pesticides
8. Industrial pollution

7. Motor vehicle pollution

6. Polar Melt

5. Global Warming

4. Quality of drinking water

3. Air pollution

2. Depletion of ozone layer

1. Climate Change

240 260

Environmental Concern of University Students

Environmental concern is another important factor
that may influence the development of positive behavior
among individuals regarding environmental issues.
The mean environmental concern of the university
students for air pollution, quality of drinking water,
motor vehicle pollution, industrial pollution, and
overpopulation was ranked as high concern, whereas,
for others, it was above medium level (Fig. 2). Grand
mean of the environmental concern among university
students 3.86 was significantly higher than mean of the
scale 3 i.e. medium level concern (one-sample t-test;
t = 39.504, p-value = 0.000). Environmental concern
across academic disciplines was significantly different
(ANOVA; F = 11.36, p-value = 0.000). The students of
biological sciences showed the highest concern (mean
4.14), followed by environmental sciences (mean 3.94),
arts & humanities and physical sciences (mean 3.85),
and social sciences (mean 3.69).

Environmental Attitude of University Students

The environmental attitude of an individual has
vital importance with respect to the development of
environmental behavior. The attitude of the students
has been measured with the help of a scale consisting
of the eight items. Students were given 5 choices for

4.01

280 3.00 320 340 360 380 4.00 4.20

Fig. 1. Mean environmental awareness of university students. We used five points Likert scale with 1 = no information, 2 = little
information, 3 = medium level information, 4 = sufficient information, and 5 = complete information. The mean of the scale is 3 which
indicates medium level information. Grand mean of the environmental awareness among the university students 3.30 was significantly

higher than 3 (one-sample t-test; # = 13.39, p-value = 0.000).
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20. Overpopulation (of the earth by humans)
19. Radioactive waste
18. Extinction of species
17. Using up the earth's resources
16. Poor waste management (e.g. overuse of landfills)
15. Littering
14. Flooding
13. Pollution of rivers and oceans
12. Electromagnetics (power lines, cell phones, etc.)
11. Bio-Engineered food supply
10. Food contamination by growth hormones and..
9. Food contamination by Pesticides
4.18
.06

8. Industrial pollution

7. Motor vehicle pollution
6. Polar Melt

5. Global Warming

4. Quality of drinking water

419
3. Air pollution 4.28

2. Depletion of ozone layer

1. Climate Change

240 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40

Fig. 2. Mean environmental concern of university students. We used five points Likert scale with 1 = no concern, 2 = low concern,
3 = medium level concern, 4 = high concern, and 5 = very high concern. Mean of the scale is 3 which indicates medium level concern.
Grand mean of the environmental concern was significantly higher than 3 (one-sample t-test; ¢t = 39.504, p-value = 0.000).

each statement ranging from 1 — 5 indicating strongly
disagree — strongly agree. The mean environmental
attitude for three statements has been found as less than
3, the mean of the scale (neutral i.e. neither disagree
nor agree). A mean value less than 3 shows a tendency
toward disagreeing the given statement. The statement
“humans are not more important than animals” has
mean 2.24, “people have no right to modify the natural

environment to suit their needs” has 2.48, and “we
should not rely on other people or the government to
protect our environment” has mean of 2.85. Other
statements have their means approximately equal to 3 or
higher than 3 (Fig. 3). Grand mean of the environmental
attitude 2.95 was significantly less than 3 (one-sample
t-test; 1=-2.932, p-value=0.003). Environmental attitude
across academic disciplines was significantly different

8. We should not rely on other people or the... I 2 .35
7. It is hopeful to repair the damaged... IS 2 99
6. My efforts to improve our environment are... NN 3.03
5. I save energy or recycle garbage without any... I 3.10
4. People have no right to modify the natural... NI ? 48
3. People should build more landfills (solid waste... IIEGEGIGIININGNGNGGEGEGEGEEEEEE 372
2. Itis necessary to worry too much about... I 3.15
1. Humans are not more important than other... IIIIIINIINGgEN 2 24

0.00 050 1.00 150 2.00 250 3.00 3.50 4.00

Fig. 3. Mean environmental attitude of university students. We used five points Likert scale with “1 = strongly disagree,
2 = disagree, 3 = neutral, 4 = agree, and 5 = strongly agree”. Mean of the scale is 3 (neutral i.e. neither disagree nor agree). Grand
mean of the environmental attitude 2.95 was significantly less than 3 indicating the tendency toward disagree (one-sample t-test;
t =-2.932, p-value = 0.003).
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(ANOVA; F = 7.58, p-value = 0.000). The students of
biological sciences showed the highest level of attitude
(mean 3.07), followed by physical sciences (mean 3.02),
environmental sciences (mean 2.97), social sciences
(mean 2.91), and arts & humanities (mean 2.77).

Environmental Behavior of University Students

Environmental behavior has much importance
with respect to fighting against environmental issues
being faced by the globe. The environmental behavior
of university students was measured with the help
of a scale consisting of 12 actions. The students were
asked to respond to any one of the five options viz;
“l = never”, “2 = hardly ever”, “3 = sometimes”,
“4 = usually”, and “5 = always”. Mean environmental
behavior for three statements/ actions was found very
discouraging because it was less than 3 (the mean of
the scale ie. “I have done for sometimes”). These
statements were “How often did you prepare your own
drinking water instead of buying bottled water?” with
mean behavior of 2.79, “How often did you recycle
trash?” with mean behavior of 2.84 and “How often
did you collect reusable products (cups, containers or
bags)?” with mean of 2.95. All other actions were having
mean behavior within the range of 3.13 and 3.75 except
of the one “How often did you turn off the lights and
fans when you left a room?”” having the mean behavior
of 4 (Fig. 4). Grand mean of the environmental behavior
3.36 was significantly higher than 3 (one-sample
t-test; ¢ = 18.718, p-value = 0.000). Environmental
behavior across academic disciplines was significantly
different (ANOVA; F = 8.89, p-value = 0.000). The
students of biological sciences showed highest level
of environmental behavior (mean 3.52), followed by
environmental sciences and arts & humanities (mean

12. How often did you try to minimize motor vehicle...
11. How often did you advise your neighbors/ friends...
10. How often did you ask your friends/ family to give...

9. How often did you buy environment friendly...

8. How often did you advise your family members or...

7. How often did you prepare your own drinking...

6. How often did you collect reusable products (cups,...

5. How often did you recycle trash?

4. How often did you keep clean the classroom or...
3. How often did you tum off the lights and fans...
2. How often did you use both sides of paper when...

1. How often did you avoid to use more tap water...

1.00

3.41), physical sciences (mean 3.37), and social sciences
(mean 3.19).

Impact of Environmental Variables
on Environmental Behavior

In order to analyze the association between
environmental behavior (EB) and the influential
variables i.e. environmental awareness (EA),
environmental concern (EC) and environmental attitude
(Eatt), multiple regression was applied. Environmental
behavior significantly depended on these environmental
variables (multiple regression; R? = 0.21, F = 71.40,
p-value = 0.000). When we consider the effects
of individual wvariables, the values of regression
coefficients for EA, EC and Eatt were 0.247 (t = 9.539,
p-value = 0.000), 0.178 (t = -2.806, p-value = 0.000),
and -0.092 (t = 5.993, p-value = 0.005) respectively. Out
of these, EA and EC have positive significant effects,
whereas, Eatt has a negative significant effect on the
environmental behavior of the university students.
The value of constant for the estimated regression
model is 2.036 (t = 13.368, p-value = 0.000) which is
also significant and provides the mean value of the
environmental behavior of university students when the
effects of all the independent variables are assumed to
be zero.

Discussion

The results of this study show that the level of
environmental awareness regarding six (out of 20)
issues was found very low, however, for all others,
it was found above medium level. Grand mean (3.30)
was found significantly above the medium level.

4.00
75

1.50 2.00 2.50 3.00 3.50 4.00 4.50

Fig. 4. Mean environmental behavior of university students. We used five points Likert scale with 1 = never, 2 = hardly ever,
3 =sometimes, 4 = usually, and 5 = always. Mean of the scale is 3 (which indicates that respondent did a respective action for sometimes).
Grand mean of the environmental behavior 3.36 was significantly higher than 3 (one-sample t-test; # = 18.718, p-value = 0.000).
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Mean environmental behavior (3.36) of university
students was also observed as significantly high. As
regards the impact of environmental awareness on
environmental behavior, it was observed as positive and
significant. These results conform with several studies
that have measured the environmental awareness and
environmental behavior of different groups of society.
Altin, Tecer [29] measured the environmental awareness
of students of secondary schools in Turkey and declared
that those students have a high level of environmental
awareness. Similarly, Vicente-Molina, Fernandez-Sainz
[50] measured the effect of environmental knowledge
on the pro-environmental behavior for university
students of developing countries and advanced
countries and found it positive and significant. Huang
and Yore [39] conducted a study for school students
of Canada and Taiwan and declared that the level of
environmental knowledge was moderate and its impact
on environmental behavior was significant. Similar
results were also found by Gabarda-Mallorqui, Fraguell
[33], and Ari and Yilmaz [25]. Some other studies
like Alp, Ertepinar [51] have also studied the impact
of environmental awareness on environmental
behavior, however, they have reported this impact as
insignificant.

The situation of environmental concern of
university students was very much encouraging. Mean
environmental concern for five issues was ranked as
high concern, whereas, for others, it was above medium
level. Grand mean of environmental concern (3.86)
was significantly higher than the medium level, as well
as, its impact on environmental behavior was positive
and significant. These results also conform with the
results of several researches conducted in this field.
For example, Huang and Yore [39] studied the
environmental concern of Candaian and Taiwanees
school students and found that their levels of
environmental concern and environmental behavior
were very high, and impact of environmental concern on
environmental behavior was also significant. Similarly,
Iversen and Rundmo [52] rn on environmental behavior
was also significant. Similarly, Iversen and Rundmo
[52] have studied the impact of environmental concern,
along with some other variables, on environmental
behavior and found it positive and significant. Similar
results were also found by Gkargkavouzi, Halkos [53],
Ha and Kwon [54] and Steg, Bolderdijk [55].

The situation of the environmental attitude of
university students was not encouraging. We found its
mean (2.95) very low, as well as, it has a significantly
negative impact on environmental behavior. These
results partially conform with some studies indicating
the low level of attitude among the different groups of
society [30, 31], however, several other studies show
different results. For example, Huang and Yore [39],
and Paco and Lavrador [56] have reported positive
environmental attitudes of different groups of the
population, but insignificant impact on environmental

behavior. On the other hand, some authors like Tian,
Zhang [57], Gao [35] and Zheng, Wang [36] have
reported this impact as significant. Boiyo, Koech [37]
have also reported similar results for university students
of Kenya. Kaiser, Wolfing [40] have reported significant
impact of environmental attitude on the environmental
behavior of people by considering the situations when it
bcomes out of control to behave ecologically.

As regards the comparison across five academic
disciplines, all of the five mean levels of environmental
awareness of university students were found higher
than the medium level awareness. The students of
social sciences remained the lowest of all with mean
of 3.09. The students of biological sciences won first
position with a mean value of 3.69, whereas, students
of environmental sciences remained at second
position with a mean value of 3.42. Mean levels of
environmental concern for all the disciplines were also
found high with the social sciences as the lowest with
a mean value of 3.69 and biological sciences as the
highest of all with a mean value of 4.14. As regards the
environmental attitude, students of three disciplines
remained very low: arts & humanities (2.77), social
sciences (2.91) and environmental sciences (2.97). The
mean environmental attitude of the students of physical
sciences and biological sciences were 3.02 and 3.07
respectively. The mean levels of the environmental
behavior of students of all the five disciplines were
found very high. The students of social sciences
remained the lowest of all with a mean value of 3.19, and
of biological sciences remained the highest of them with
a mean value of 3.52. Very limited literature discusses
the comparisons among the individuals based on their
academic disciplines. Benton Jr [58] has discussed
the environmental knowledge, attitude, concern and
behavior of business and non-business students,
and reported that business students do not have less
knowledge, but less environmental concern, attitude and
behavior. Miderrisoglu and Altanlar [59] have studied
environmental attitude and behavior of undergraduate
students enrolled in different faculties like faculty of
economics, faculty of medicine, faculty of technical
education, faculty of education, and faculty of arts and
science etc. They have investigated different aspects of
attitude (ecocentric, technocentric and dualcentric) and
behavior (activism, consumerisms and recycling) of
the respondents. They found significant differences for
two aspects of behavior i.e. activism and recycling, but
insignificant for all others. Wong [45] has also studied
the environmental awareness and consciousness of
Chinese university students. He collected the data from
the students of different academic disciplines like arts,
sciences, agriculture, engineering etc. however, results
are shown upto aggregate level. The author of this study
reports high consciousness of university students about
the environmental issues being faced by the people in
the country and worldwide.
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Fig. 5. Comparitive mean levels of environmental variables across academic disciplines. Grand mean is the mean of all means of EA,
Eatt, EC and EB for each academic discipline. According to this criterion, group of biological sciences remaind at top, followed by
environmental sciences, physical sciences, arts & humanities and social sciences.

Conclusion

On the basis of the results and discussion made
in the aforementioned sections, it is concluded that
university students possess high levels of environmental
awareness, environmental concern and environmental
behavior, but very low level of environmental attitude.
Environmental awareness and environmental concern
of university students contribute positively in shaping
their environmental behavior, however, environmental
attitude contributes negatively. There are significant
differences among the students of five academic
disciplines (arts & humanities, social sciences, physical
sciences, Dbiological sciences and environmental
sciences) regarding their levels of environmental
awareness, concern, attitude and behavior. Biological
sciences were ranked at top in all cases of EA, Eatt, EC
and EB. Environmental sciences remained at second
position in majority of the cases, physical sciences at
third, arts & humanities at fourth and social sciences
remained at last position in majority of the cases.
Comparative view of mean levels of environmental
variables across the academic disciplines is presented in
the Fig. 5.
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