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Abstract

THE LEVEL OF ENVIRONMENTAL LITERACY FOR THE UNDERGRADUATE
STUDENTS AT THE UNIVERSITY OF BAHRAIN
By
A.HAMEED S.JAWAD AL-WEDAEI

This study is about the level of environmental literacy for the undergraduate students at the
University of Bahrain which is the leading university in Bahrain.

A survey based on the Wisconsin environmental education framework was constructed to be
used as the main instrument for this study. The survey composed of three sections each
measuring different aspects of the environmental literacy. The first section measures the
different aspects of attitudes of the environmental literacy while the second measures the
different aspects of environmental responsible behavior and the third measures the different
aspects of the environmental literacy knowledge.

A fourth part which could be called the environmental literacy index was established by
adding up the three parts.

The survey was sent to a number of distinguished specialists in the field of the environment
and its sciences to establish the validity of the instrument. Where appropriate, their opinions
were taken into considerations.

A pilot study has been conducted on a group similar to that of the sample population to
establish the reliability of the three parts of the survey.

The group consisted of 38 students and by using Cronbach’s alpha to establish the internal
consistency; the following results were obtained: The attitude section alpha coefficient was
0.84, the behavior section alpha coefficient was 0.81; and the knowledge section alpha
coefficient was 0.73.

These results showed that the instrument is reliable.

The study population was studied and the reliable sample size was determined using smith’s
formula. The reliable sample size was 391 and the sample size on which the study has been
conducted was 402. A representative sample was selected from the undergraduate students of
the University of Bahrain and the survey was administered. After collecting the
questionnaires, the data were processed using the SPSS for windows version 12.01. The
following results were obtained: the students obtained a mean of 34.93 (58.22%) on the
attitudes scale, 23.86 (39.76 %) on the behavior scale, 20.31 (33.85%) on the knowledge scale
and 79.09 (43.94%) on the environmental literacy index.

The study also found that there was a strong correlation between the knowledge and the

attitudes. Using Pearson correlation coefficient, the correlation between the knowledge and
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the attitudes was 0. 421. The correlation between the attitudes and behavior was at 0. 312
which can be considered a moderate correlation in social sciences. The correlation between
the knowledge and the behavior was weak at 0.021.

In addition the study compared the performance of the different subpopulations at the
university and found the following results:

There was no significant difference between the performance of undergraduate students on
the attitudes, knowledge and environmental literacy index according to the gender variable.
However there was significant difference between males and females in favor of males on the
general behavior scale.

In addition the study found no significant difference between the performance of the
undergraduate students on the all four scales of the environmental literacy according to age

and class standing.
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Chapter One

Introduction

Environmental problems threaten the very existence of life on earth. They are diverse,
interconnected and complex. Some of these problems such as global warming and
ozone depletion are global in nature while others such as noise and waste problems are
purely local. Unfortunately most of the environmental problems if not all can be
traced back to the development process. Indeed they are seen as a “side effect” for
industrial wealth (Brundtland et al,1987). However the process of development can
not be stopped or slowed down especially in the developing countries where the youth
make up the majority of the population and the need of job opportunities is a priority.
How to balance human needs with those of the environment is a problem that must be
resolved. There should be a way to guarantee the economic growth, but not on the
expense of the environment. A very creative solution comes with the notion of
sustainable development. In the influential book “Our Common Future”, Brundtland
and her colleagues (1987) define the term sustainable development as” development
that meets the needs of the present without compromising the ability of future
generations to meet their own needs ”.

They go on to explain that sustainable development has two main concepts” the
concept of human needs, in particular the essential needs of the world’s poor, to which
the overriding priority should be given; and the idea of limitations imposed by the
state of technology and social organizations on the environment’s ability to meet the
present and future generations” (Brundtland,1987).

While her report primary concern was with the development and equity between inter-
and intera-generations, it does not ignore the importance of the environmental
maintenance to achieve this equality.

Indeed sustainable development has three pillars upon which it stands which are
economic, social and environmental,

Sustainable development was the basis for the United Nations Conference for
Environment and Development which is popularly known as the earth summit which
was held in Rio de Janeiro, Brazil in 1992. One of the most important outcomes of the
carth summit was the formulation of Agenda 21. Agenda 21 is “a comprehensive plan

of action to be taken globally, nationally and locally by organizations of the United




Nations System, Governments, and Major Groups in every area in which human
impacts on the environment.” (UNCED, 1992).

Chapter 36 of agenda 21 is devoted to public education, awareness and training and
confirms the role of education and the importance of positioning environmental
education in the perspective of sustainable development.

Further more, agenda 21 challenges colleges and universities in developing
environmentally literate citizenry which is at the heart of sustainable development.

In the kingdom of Bahrain, the University of Bahrain without doubt plays the most
important role in higher education. The following discussion is an attempt to explore

the environmental culture within this very important national educational institution.

1.1 University of Bahrain and the environmental culture
Since the websites reflect the image and the value of the educational institutions and
since it is increasingly very important source for information about the educational

institutions(Taylor, 1999), the researcher mainly utilized the website of the university

of Bahrain(www.uob.edu.bh) to analyze the environmental culture at the university.
According to the university website, the establishment of the University of Bahrain
goes back to the late sixties when the higher institutes for males and females were
established. In 1968 the Gulf technical college was established by an amiri decree. By
the year 1978 the male and females higher institutes were converted into the
university college of arts, science and education. Both of the colleges remained
independent until the year 1986 when the late Amir of Bahrain sheikh Isa bin Salaman
Al-Khalifa (1961-1999) announced the establishment of the University of Bahrain by
merging the two colleges.

From organizational point of view, the university is administered by four bodies or
councils which are organized in a hierarchal way. On the top of the pyramid is the
board of the trustees which is responsible for managing the university, overseeing the
colleges’ work, supervising the university’s activities and ensuring the
implementation of decisions which are designed to achieve the goals of the university.
Next in the administrative ladder is the university council which is responsible for
implementing the policies dictated by the board of the trustees.

Each college in the university has its own college council which supervises the
college’s academic programs, ensures the execution of the university board of trustees
and the university council decisions. It is also responsible for monitoring the academic
departments, dealing with students’ matters and to improve the learning standards in
the college.
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As with the colleges, each department at the college has its own council as well.
Among its priorities, the department council discusses
the department’s academic programs, teaching methods, learning resources, course
offerings and student registration.

University of Bahrain composed of eight colleges and several other learning centers.
The eight colleges are: the college of arts, the college of science, the college of
business, the college of law, the college of education and the college of engineering,
the college of information technology and the newly established the college of the
applied sciences.

There are twenty three departments and thirty two undergraduate programs spanning
different fields and specialization (Appendix E).

There is no doubt that university of Bahrain plays the most important role in the
university education in Bahrain. A quick look at the diversity of programs, number of
students, and the budget allocated to the university reveals this fact.

University of Bahrain has the most diverse undergraduate programs compared to the
rest of the universities in Bahrain. As it is indicated before, university of Bahrain has
thirty three undergraduate programs very much exceeding the other universities
(Appendix E).

More than 80 % of the university students in Bahrain are students at the University of
Bahrain (Appendix D).

According to ministry of finance (ministry of finance, 2006), the budget allocated to
the university of Bahrain is BD 32 million for the years 2005-2006(Appendix F).
Despite its importance, the University of Bahrain has not carried out the role that it
should play in the field of environmental literacy.

In its mission statement which summarizes the goals and objectives of the university,
the University of Bahrain entirely ignores any explicit or implicit mention of the
environment or sustainability directly or indirectly as it is the case in a number of
universities around the world where the concept of the environment and sustainability
has been included in their mission statements such as University of Emory and the
Prescott College(Rowe,2002)

In the researcher opinion, the lack of interest in environmental literacy in the
university mission statement has influenced the different aspects of the university.
Indeed the university has not signed any agreement such as Talloires Declaration or
Copernicus charter that encourage the transfer of the university into an

environmentally sustainable institute.




Out of the 32 undergraduate programs administered at the university, only two
programs (BA of sociology in society and the development and BA in geography of
environment and natural resources) i.e. 6.25% has environmental specialization
(Appendix E). Unfortunately even these two majors are not multidesplinary which is
one of the criteria for effective environmental education.

There are undergraduate programs which necessitate the students to take
environmental related courses. These include: BA in sociology, BA in Geography,
Bed in primary education, B.Sc in Civil Engineering and B.Sc in biology (Appendix
E). However most of these programs do not require the students to take such courses.
Indeed the university requirements of courses do not include any course with
environmentally related topics. This means that there is a possibility that an
undergraduate student graduates without having exposed to any in-depth
environmental course.

There are some environmental activities carried out in the students societies especially
those of science and engineering societies. However these activities are not enough
and more emphasis and funds should be directed towards the environment in order to
have the desire effect on the students’ behavior.

The same conclusion can be drawn about the club of the friends of the environment.
Regrettably the lack of interest is not confined to the curricula only but extends to the
operations at the university.

Take for example the purchasing guideline followed by the university. It takes a
number of criteria in buying goods and services for the university which include the
quality, time and cost of delivery and after sale services. Unfortunately the
environmental factor is not included in the guideline.

This fact can be generalized to the electricity, transport, water management ....... etc.
Indeed the University of Bahrain has a lot to do in order to line itself with the other
universities which take the lead in embracing the environment and the sustainability

culture.

1.2 The problem

With all threats to our environment on which our survival depends, our people can not
afford but to be environmentally literate. Environmental education is one of the most
important tools in building environmentally literate society.

University education is assigned with the task of providing the society with people

working in different professions ranging from school teachers to political leaders.




These students will soon have to take decisions that would affect the environment
both directly and indirectly in a very profound way. That is why our university system
must take the leadership role in incorporating environmental education and practices
in their culture.

As seen from the above discussion, in our country the dominant higher education
institute is the University of Bahrain.

Unfortunately no study has been conducted at the university to measure the level of

the major components of the environmental literacy.

1.3 The purpose of study

The main objective of this study is to determine the environmental literacy level of the
undergraduate students at the University of Bahrain through measuring the three
major components of the environmental literacy.

The study would compare the environmental literacy performance between the
different subpopulations at the university i.e. between the genders, age, college and
class standing.

The study also would try to find how the major environmental literacy components
are related. This would enable the university to figure out on which component is to
concentrate. This study can establish whether the university needs to concentrate
further on the integration of the environmental literacy in its curricula both formal and
informal or the current level is satisfactory. ‘

Further more results of the study can be used to assess any future progress at the
university should the university decide to implement any future programs of
environmental literacy.

The researcher would try to explore the environmental culture at the university and to
find the models that can be adopted to instill the environmental literacy at the

university.

1.4 Research questions:
1. What is the existing level of environmental literacy major components among
the undergraduate students at the University Of Bahrain?
2. Is there any relationship between the environmental literacy components for
the undergraduate students of the University of Bahrain?
3. Is there a measurable difference in the subpopulations (gender, class

standing/age) scores on the three sections and total score?




1.5 Hypotheses:

Hypothesis one:

Since there is no conscious effort on the university part to promote the environmental
literacy for its undergraduate students, the level of the environmental literacy
components is low.

Hypothesis two:

Based on literature review as would be revealed later, the following hypothesis can be
made regarding the extent of the correlation between the major environmental literacy
components:

The correlation between knowledge and attitudes components is strong.

The correlation between knowledge and behavior components is weak.

The correlation between attitudes and behavior components is moderate.

Hypothesis three:

There is a significant difference in the undergraduate subpopulations’ performance at

the University of Bahrain.

1.6 Study outline

This thesis is about measuring the level of environmental literacy of the undergraduate
students at the University of Bahrain. To fulfill this goal, a survey based on the
Wisconsin environmental education framework has been constructed.

The survey consists of three sections. Each measures one major component of
environmental literacy. These components are: a) environmental attitude b)
environmental behavior and c) environmental knowledge. A score is generated for
each section. By adding the scores of the three sections together, an index of
environmental literacy is generated for each student.

A number of experts in the field of environmental studies would be contacted to
establish the validity of the instrument.

A pilot study would be conducted to establish the reliability of the study instrument.

- The population under study which is the undergraduate students of the University of
Bahrain would be examined and a representative sample would be drawn out of it.

The researcher would administer the survey. Then the data generated would be fed
and coded in Microsoft excel and then it would be exported to spss 12.0 and different
statistical functions would apply to these results in order to answer the questions of
the study.

The result would be discussed and a conclusion would be drawn.




1.7 The scope:

The population under study in this thesis is the undergraduate students of the
University of Bahrain. It includes both sexes males and females, all class standing
from the first to the forth years, students in the all seven colleges comprising the
university and including all ages whether under or twenty and above.

The subject under study is the environmental literacy major components only which

are: environmental knowledge, environmental attitudes and environmental behavior.

1.8 Limitations:

The study is limited to the subject under investigation which is the major components
of environmental literacy; and population of the study which is the undergraduate
students of the University of Bahrain and no generalization could be done beyond it.
Since the attitudes part of question uses the likert-type scale which is a direct method
of measuring attitudes, the honesty of the answers can not be guaranteed.

The behavior measured by this study is a self reported and there may be a big

difference between it and the observed behavior.

1.9 Clarification of terms:
The environment
According to the American heritage dictionary (Pickett et al, 2000), the
environment can be defined as" The totality of circumstances surrounding an
organism or group of organisms, especially:
a. The combination of external physical conditions that affect and
influence the growth, development, and survival of organism.
b. The complex of social and cultural conditions affecting the nature of an
individual or community. "
Undergraduate students:
Any student how is registered in a four year program that would lead to a bachelor
degree.
Environmental literacy:
There are many definitions for the environmental literacy as would be clear in the
literature review. However the operational definition that would be used in this thesis
is that of Roth (1992) who believes that environmental literacy is an individual's
knowledge about and attitudes toward the environment and environmental issues; and

the active involvement in working toward the maintenance of dynamic equilibrium




between the quality of life and quality of environment and the understanding that

humans are in fact a part of nature.




Chapter two

Literature review

Agenda 21 gives the right of development to societies but not on the expense of the
environment and social justice. This is indeed the essence of sustainable development.
Agenda 21 focuses on the role of education to promote sustainability; and at the heart
of sustainability lays the environmental education and its outcome the environmental
literacy.

In this review of literature, the researcher would examine these issues.

2.1Sustainable development:

Sustainable development is very important concept which started to appear in the late
eighties of the last century. The following discussion would try to shed light on the
definition, components, and indicators for the sustainable development and the major

challenges facing the kingdom of Bahrain in the field of sustainable development.

2.1.1 Definition of sustainable development

There are many definitions for sustainable development. The most quoted definition
of the sustainable development is the Brundetland definition which was mentioned in
the introduction of this thesis and which goes on to add that sustainable development
“requires the promotion of values that encourage consumption standards that are
within the bounds of the ecologically possible and to which all people may reasonable
aspire [...] at a minimum, sustainable development must not endanger the natural
systems that support life on Earth: the atmosphere, the waters, the soil and living
beings”( Brundtland et al, 1987)

Indeed the definition of Brundetland stresses the human needs especially of the poor
but at the same time it shows the idea of a sound economy operating within a resilient
ecology and providing goods and services which are equitable for current and future
generations.

Other important definition is that of the World Conservation Union which states that
sustainable development is the “Development which improves the people's quality of

life, within the carrying capacity of the earth's life support system”
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(IUCN et al 1991, p10). As it is clear from this definition, it emphasizes the ecological
perspective of sustainable development.
Unfortunately, these definitions do not show how sustainable development can be
carried out. Some definitions try spill out how the sustainable development can be
brought about.
The definition of Blowers (1993, p.6) is an example” to promote the development
that enhances the natural and built environment in ways that are compatible with:

e The requirement to conserve, even increase overall the stocks of natural assets.

e The need to avoid damaging the regenerative capacity of the world’s natural

ecosystems

e The need to achieve greater social equality

e The avoidance of passing additional costs and risks to succeeding generation
The right of development is indisputable, yet this right should be exercised in a wise
and thoughtful manner. The wisdom here dictates that the humans should not destroy
their homeland the earth in order to squeeze an immediate delight or glee especially
when they know that this planet is a very sensitive organism. It is not only the natural
environment that they should be careful about but the plight of other people living
side by side with them and whom the poverty and disease slaughter them without
mercy. Social justice must prevail if this plant and its people are to live and develop

sustainably.

2.1.2 Components of sustainable development:

The above discussion shows that there are three factors or pillars without which no
sustainable development can be carried out.

These pillars are the environment, the economy and the social justice. The needs of
the existing and the future generations can not be met without balancing the
environmental, economic and social objectives.

It is worth noting that these components should not be viewed independently of each
other rather they are interdependent and a harmony between them should be
established if humanity wants to pursue equal and sustainable future.

The following diagram represents the three components of sustainable

10




Ecunomnee

Growil

Figure 1. The main components of the sustainable development (Conocophillips, 2005)

The environment:

The development and the environment are inseparable; and any development that does
not take the environmental issues into consideration is a false one (Anderson, 1991).
Environmental issues such as access to clean water and pollution-free air are strongly
linked to developmental issues to the extent they are included in many developmental
indicators.

Moreover, any economic activity is performed within the sphere of the environment.
The economic activities extract their raw materials from the land, soil, forests, rivers
and oceans.

In addition to the raw materials derived from the environment, the sources of energy
they are renewable or non renewable sources of energy are utilized from the
environment.

Not only that, but economic issues such as poverty is one of the most important causes
of environmental degradation. The poor around the world are forced to assassinate
their forests for fuels and other necessary purposes. Poverty is also one of the main
reasons for water contamination and poor water quality due to the lack of
infrastructure which treat pollution.

From social point of view, environmental problems and issues affect societies all
around the world whether they live in developed or developing countries or whether
they live in rural or urban areas. Social issues such as population growth have direct
effect on pollution, destruction of habitats, biodiversity, and waste generation.

The society awareness of the environmental problems is a prerequisite to solve local

environmental problems such as the waste and the noise problems. There is a need on
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behalf of world’s societies to join forces in order to solve global environmental
problems and issues such as ozone depletion and global worming. In the words of
Brundutland, a “multilateralism” approach should be employed if the humanity ever

wants to resolve such problems (Brundtland et al,1987).

Society:

To achieve sustainable development, the social needs and objectives must be fulfilled
and the links to other sustainable development must be clarified.

All people need some basic goods and services in order to achieve a productive life.
Education and training are necessary for people to earn their living and to fulfill their
potential.  Other important social objectives that participate in a sustainable
development are gender equality, enipowerment and cultural preservations.
Sometimes social issues such as lack of education opportunity may force people to
migrate to other countries where they think it is available. This may lead to grave
consequences for both countries in various fields such as education, health care and
deprivation of certain age group.

Social issues interact with economic and environmental issues. They are strongly
linked to economic issues such as poverty. Usually it is the poor how lacks access to
health and education services and family planning which leads to a higher birth rate.
The higher birth rate makes it difficult for such families to break the poverty cycle.

In addition social issues are linked to environmental issues as well. In many countries,
contaminated water and polluted air are responsible for an increase in water-borne
diseases and respiratory problems, all of which place an extra burden on local health

care systems.

Economy:

Historically speaking, the development in most cases is linked to economic growth
(Jackson & Roberts, 2000). Economic issues are concerned with deciding how to
allocate limited resources that will be used to meet human needs and wants
(Suneja,2000). If the economy of a country is healthy, then most of the basic human
needs and wants are met. Unfortunately in many countries the resources are not
allocated on a just basis and most of the wealth goes to a certain group into society
creating inequality and consequently unsustainability (Soubbotina, 2004 ).

The relatively new concept of the globalization has emerged due to the advancement
in transportation and communication technology. Globalization links the economies

of the world’s countries providing more opportunities to development and more
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challenges to the environment. As a result of this phenomenon, the world economies
can not function independently any more. Rather they are inextricably link through
trade and investment.

Economic policies must ensure the sustainable use of natural resources. Overuse of
natural resources in the short term may threaten the economic future of a country.

The economy and the social factors are interdependent. The economy depends on the
households to supply it with capital and labor while the economy supplies the
household with wages. In addition the lack of investment in education and training of
workers leads to slow economic growth.

Furthermore the rapid population growth may limit the economic system’s ability to

meet people’s basic needs and provide jobs for everyone who wants to work.

2.1.3 Indicators of sustainable development:

Sustainable development indicators measure sustainability or sustainable development
performance. Chapter forty of agenda 21 encourages countries to develop sustainable
indicators. Indicators are important because they bring focus on sustainable
development; and they assist decision-makers at all levels to adopt sound national
sustainable development policies (UNCED,1992).

Although traditional economic indicators such as GNP and GDP are the most
common approach to assessing the countries’ level of development (Soubbotina,
2004), they are inadequate and a poor reflection of people's well-being (friend of
earth, 2006).

This prompts the creation of indicators that would go beyond the GNP and GDP,
indicators that would measure and describe the welfare of the societies more
accurately.

Thus, sustainable development indicators should indicate the pressure a society puts
on the environment especially the pressure exerted by the use of natural resources
both renewable and non renewable and the input of waste. In addition these indicators
should take into account the resulting state of the environment as compared to the
sustainable states; and not ignore the response by human activity in the form of
political and societal decision, measures and policies (Pinter et al, 2005).
Pulselli(2005) cited a number of indicators that are used to measure the progress
towards sustainable development . They include Measure of Economic Welfare

(MEW) by Nordhaus and Tobin, the Human Development Index (HDI) by UNDP, the

13




Genuine Progress Indicator (GPI) by Cobb and Halstead and the Sustainable Net
Benefit Index (SNBI).

Some of these indicators stress the economic factors of development while others
focus on social factors. One of the most balanced indicators is the index of economic
welfare index abbreviated as ISEW. ISEW was developed jointly by an economist,
Herman Daly, and a theologian, John Cobb (Pulselli, 2005) a fact that reflects the
importance of interdisciplinary approach to the sustainable development. ISEW
described by the Friends of the earth organization as one of the most “advanced”
attempts to measure sustainable development. It adds that the ISEW tries to measure
the real increase in the quality of life and not average income only (friends of earth,
2006).

It covers different areas of economic, social and environmental factors such as income
inequality, environmental damage, and depletion of environmental assets (friends of
earth, 2006)

Hackett (2006) define the ISEW as “Per-capita real consumption spending with a
variety of socioeconomic and environmental factors taken into accounts”
Pulselli(2005) indicate that ISEW is a composite of traditional measures of economic
performance, with information on the land management and population behavior and
their impacts on the environment and their sustainability. The ISEW can be roughly |
calculated by the following formula (Daly & Cobb, 1989).

ISEW = personal consumption + non-defensive public expenditures - defensive
private expenditures + capital formation + services from domestic labor - costs of
environmental degradation - depreciation of natural capita

The ISEW has beén calculated for a number of countries around the world. These
include Great Britain, Sweden, Austria, the Netherlands, Italy and Chile (Pulselli,
2005).

Unfortunately the researcher has found no study of ISEW on Bahrain.

The following diagram shows a comparison between the GDP and ISEW for the
United States.
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Figure2. USA index of economic welfare (Friends of earth, 2006)

The diagram shows that in the United States GDP and ISEW moved along hand-in-
hand up until the 1970s. From that point on, not only they began to diverge, but also
the ISEW began to decline whilst GDP continues its heady increase.

This figure reinforces the idea that using a traditional economic indicator only will not

give a clear picture of the state of people’s well-being.
2.1.4 Challenges to sustainable development in Bahrain

Bahrain is a kingdom situated in the in the Arabian Gulf midway between the Qatar
peninsula and Saudi Arabia. It is composed of thirty three islands. It has a total area of
seven hundreds km?. The population of Bahrain is 650,604 in 2001. The majority of
the population is concentrated in the northern part of the country.

The official language is Arabic although English is widely spoken in Bahrain.
Population growth:

Until the year 1945 the population number was very low. According to the first census
carried out in Bahrain in 1941, the number of population was 89,970(Al Amid, 2006).
This is attributed to the low economic and health status in Bahrain. Since than,
Bahrain has experienced a rapid growth in its population because of the influx of
foreign workers secking to work in Bahrain in addition to high fertility and low

mortality rate especially at birth due to the improvements in the health sector.
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Indeed the number of indigenous people has increased seven folds because of the high
fertility rate 2.7 which is considered one of the highest in the world (MSMAEA,
2002).

The explosion in population number has grave ramifications on all aspects of life on

this island whether environmental, social or economical.
Consumption trends:

In addition to the high rate of population growth, the resources are used unsustainably
in Bahrain (MSMAEA, 2002). This can be seen in the increase of consumption of
most resources. For example the Annual Per Capita Consumption of electricity (kW/h)
in Domestics Sector has increased 1.30 fold between the year 1994 and 2003. In the
same period the number of registered vehicle has increased by 1.70 fold causing
depletion of oil and other materials besides a huge affect on the economic and social

life.
Fresh water scarcity:

In 1924 the first well was dug in Bahrain and since then the number of the wells has
increased to 2000 in 1997 to meet the demand created by population growth and the
expansion of the industry (Almadni et al, 2000).

The quantity of water abstracted from these wells estimated to be 252 million cubic
meters per year by far exceéding the safe yield which is about 112 million cubic
meters per year (Almadni et al, 2000).

The excessive abstraction of groundwater makes it unsustainable and led to a number
of problems. The level of groundwater is dropping by 10 cm per year leading to
intrusion of seawater and the deterioration of the quality of the groundwater.
Moreover the natural springs run dry in a country once renowned for many of them
(MSMAEA, 2002)

As a result, the agricultural land has shrunk dramatically a reality that can not be seen
more clearly than in the case of palm trees. Bahrain Once was a proud country of one
million palms but now it has less than 400,000 palms (MSMAEA, 2002)

Faced with this reality the country has become more and more dependant on the
desalination of the Arabian Gulf water. Currently Bahrain obtains 13 % of its total
water demand from desalination (MSMAEA, 2002).
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The process of desalination provides a magical solution to the problem of water
shortage. However this does not mean it is without shortcomings. Despite all the
improvements in the efficiency of the desalination process from energy point of view,
the process still remains highly energy intensive. In addition to the energy cost, the
capital, the maintenance and the manpower constitutes the major cost of desalination.
According to one estimate one cubic meter of desalinated water produced in the gulf
costs about $ 0.74(Al-Mutaz, 2001 ).

Besides, there are environmental problems associated with desalination. These
problems include the production of hypersaline brine which is classified as industrial
waste by the United States environmental protection agency (Environmental
Protection Agency, 2006a) and has the potential to harm the ecosystem especially
marine environments where the turbidity is low and evaporation is high a
characteristic of the Arabian Gulf. It has the potential to harm the corals living in the
gulf and thus potentially harming the fish stock in it (Basson et al,).

Another problem arises from the cooling water discharges that increase the thermal
load in already highly stressed ecosystem. In addition, there are a number of
potentially harmful substances that are discharged because of desalination. Again

these substances have the potential to harm the Gulf environment(Al-Mutaz, 2001).

Degradation of marine environment:

The Arabian Gulf is entrenched deeply in the souls and minds of the Gulf peoples. It
is the source of inspiration for many poems and poets. No wonder, because this body
of water has played an ultra vital role in their lives. It is the source of wealth and
conflict. The environment of the gulf is one reason for that. It has diverse ecosystems
such as sea grass meadows and coral reefs among others. These ecosystem play a very
important part in the economy of the gulf both historically ant at present. Historically,
the gulf was the source of the pearls industry on which many people in the gulf were
dependent on. Presently the gulf is the sole source of income for many thousands of
artisanal fishermen.

The Gulf has been and continues to be the main source of seafood and one of the
most important sources of proteins for the peoples of the gulf (Bassoon et el, 1981).
Many oil wells are found in the gulf waters providing the gulf countries with
unprecedented wealth and supply many regions of the world with energy. Yet the gulf
is threatened with unprecedented pressures. The menace of pollution especially from

oil and untreated or partially treated sewage is always present and poses a serious
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threat to the fragile ecosystems of the gulf. In addition the rapid development on the
gulf coasts threatens the various biotopes through dredging and reclamation.
Especially vulnerable because of dredging and reclamation is the coral reefs which is
a very important habitat for many of the economically valuable fishes (Basson et al,

1981).

Atmospheric pollution:

Bahrain has different sources of air pollution. These include the ever growing number
of vehicles added to the road, the activity in Bahrain international airport , the
industrial area in the east of the country, and the power plants. According to the Public
Commission for the Protection of Marine Resources, Environment and Wildlife which
is the watchdog agency responsible for monitoring the air pollution levels, the
pollution levels for most of the measured pollutants are within the allowable levels.
Though there are exceptions. Carbon monoxide is reported to exceed the allowable
level in one area while the hydrocarbons particulates exceeded the allowable levels in
all measured areas around Bahrain (Omran, 2002).

Unfortunately the government report does not tell the whole story. From time to time
people in Bahrain can suffer from pollution and its consequences. For example, the
gas leak in spring of 2005 which affected the people of Maameer village reflects the
extent of air pollution problem in Bahrain. Many people were affected and as many as
50 people were hospitalized including reported cases of miscarriages caused by air
pollution related diseases. (Alwasat, 2005)

The officials refused to acknowledge the existence of the problem at first. However
under high public pressure a committee to investigate the issue was established later
(Alwasat, 2005).

Unfortunately, this reflects the length to which the society should go emphasize its

right into a sound and healthy environment.

Wastes and chemicals:
Bahrain faces a serious waste problem (MSMAEA, 2002). The domestic waste
generation rate in Bahrain is 1.67 kg/person/day which is well above the average rate

in the developing countries. The problem shows no sign of abating. On the contrary,

the domestic waste generation continues to rise by 3.6 annually. The growth is not
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confined to the domestic waste but to all types of the waste. For example, the

industrial waste and medical waste grew by 1.2 and 5 % respectively.

With all these environmental problems and challenges, people around the world
including in Bahrain have to find ways to adopt a sustainable way of life. Here it is
very important to emphasize that sustainable development and the education are
intertwined and inseparable. An entire chapter in Agenda 21 which is chapter thirty
six is devoted for education and training. Agenda 21 states that education “is critical
for promoting sustainable development and improving the capacity of the people to
address environment and development issues” (UNCED, 1992).

This has led to the birth of education for sustainable development.

2.2 Education for sustainable development:

Education is one of the most important tools for achieving sustainable development. It
is through acquiring knowledge, the positive attitudes are instilled and which
hopefully in turn would be translated into environmentally responsible behavior.

The following discussion would concentrate on the education for sustainable

development and the concepts necessary to develop it.

2.2.1 Learning and acquisition of knowledge

Gage and Berliner (1998, p.208) defines learning as “the process where by humans
changes their behavior as a result of experience”. They think that learning is time
dependent process that needs some action in order to measure it.

The interchange between humans and their environment is necessary for stimuli to
take on meaning and associations to be made between the stimuli and the responses
and for learning process to take place.

The process of learning involves relatively enduring changes in the nervous system.
Physiologically speaking learning begins as a reversible change in the electrical and
chemical properties of the neurons and functions of synapses. It is followed by change
in structural and chemical properties in the synapses that is more permanent. (Pasley,
1998).

Learning occurs under different conditions. Thus there are many different forms of
learning. Of the most studied forms of learning are: habituation, classical

-onditioning, operant conditioning and learning by observation.
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Learning through habituation occurs when there is “a decrease in perceptual response
to a repeated stimulus” (Coon, 2004, p.213)

Although it is very simple, habituation is very important form of learning. Usually
learners’ environment is full of repetitive and unimportant stimuli. If they pay
attention to each and every stimulus, a lot of valuable energy would be lost.

On the other hand, Classical conditioning was discovered by accident in the early
1900s by Russian physiologist Ivan Pavlov. (Mazur, 1998)

In this process of learning, the learner pairs a neutral stimulus with an unconditioned
stimulus to elicit an unconditioned response. Behavior is altered as a result of
experience and learning takes place (Gage and Berliner 1998, p208).

There are four principles that characterize the classical conditioning. (Mazur, 1998):

1. Acquisition: it is the initial phase of classical conditioning when two stimuli
which were not associated at the beginning become associated.

2. Extinction: it is used to describe the elimination of the conditioned response by
repeatedly presenting the conditioned stimulus without the unconditioned
stimulus.

3. Generalization: it is the respondness to similar stimuli without further training.
And

4. Discrimination: it occurs when individual learns to produce a conditioned
response to one stimulus but not to another stimulus that is similar.

In operant conditioning the learners try to modify their behavior to obtain reward or to
avoid punishment (Mazure, 1998).

There are six principles guiding learning by the operant conditioning (Mazure, 1998).

1. Reinforcement: it is used to increase or strengthens the behavior. It could be
positive or negative.

Of very important consideration of reinforcement is the schedule of reinforcement
which is a “rule that specifies the timing and frequency of reinforcers” (Gage and
Berliner 1998, p.290).

2. Punishment: it is used to decrease or weakens the behavior. It could be
positive or negative as well.

3. Shaping: it occurs when the teacher begins by reinforcing a response the
learner can perform easily and then he/she gradually requires more and more
difficult responses.

4. Extinction: it is the elimination of a learned behavior by discontinuing the

reinforcer of that behavior
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5. Discrimination: is learning that a behavior will be reinforced in one situation
but not in another

6. Generalization: is responding to similar stimuli without further training.
Learning by observation involves watching the behavior of another person, called a
model, and later imitating the model’s behavior (Gage and Berliner 1998).
No direct personnel experience with stimuli, reinforcers or punishers is needed. Thus
the learning process by observation is different from operant and classical
conditioning.
Learners acquire knowledge, skills, attitudes, and culturally appropriate behavior more
efficiently with fewer mistakes when they observe the behavior and consequences of
those behavior for models.
In order for the learning by observation to take place, four factors must be present
(Mazure, 1998):
Attention: learner must pay attention to the crucial details of the model’s behavior.
Retention: the learner must be able to retain all of this information in memory until it
is time to use it.
Reproduction: the learner must have the physical skills and coordination needed for
reproduction of the behavior.
Motivation: learners are more likely to imitate a behavior if they expect it to lead to
some type of reward or reinforcement.
There are two main cognitive perspectives on learning which are the information-
processing and the Piegetrian prespectives.
The information-processing perspective describes how the learner acquires knowledge
about the world is acquired, stored, and retrieved from memory. It sees human
cognition as a series of stages through which information passes sequentially. In this
model, the environmental stimuli are stored briefly in the short-term sensory storage
(STSS). If the learner pay attention to this stimuli it would be transferred to the short-
term memory otherwise it would forgotten. The short-term memory (STM) is the
conscious memory and relates to what the learner is thinking about at any given
moment in time. The information stored in STM can be used to elicit a response or it
could be forgotten. If the information received by the learner is rehearsed or encoded,
it is transferred to the long-term memory (LTM) which can be retrieved again into the
STM to elicit a response (Gage and Berliner, 1998).
The following diagram is a visual representation of the information processing model

described above.
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Figure 3. Information processing model (Gage and Berliner,1998)

The second approach is based on work of the Swiss psychologist jean piaget .

His theory was about the development of knowledge in human beings. Piaget sees the

growth of knowledge as a progressive construction of logically embedded structures

superseding one another by a process of inclusion of lower, less powerful logical

means into higher and more powerful ones up to adulthood (Driscoll, 1994).

He divided the growth of knowledge into four stages:

1. The Sensorimotor Period (birth to 2 years): This stage is characterized by the

transformation of the child development from unrelated reflexive movements

to behavior that reflects knowledge of simple concepts.

2. Preoperational Thought (2 to 7 years): This stage is characterized by the ability

of the child to act mentally on the objects.

3. Concrete Operations (6/7 to 11/12 years): This stage is characterized by the

proper use of logic.

4. Formal Operations (11/12 to adult): In this stage humans are able to think

abstractly and have the ability to draw conclusions from the information

available.

There are several factors affecting the processes of learning. They include age as

illustrated by Piaget, motivation, prior experience, intelligence and the presence of

learning and developmental disorders such as hyperactive attention-deficit disorder

(Mazure, 1998).
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2.2.2 Attitude formation and change:

Attitudes are psychological tendency to positively or negatively view a particular
entity such as a person, behavior, or event; and they are organized through experience
and they are closely related to beliefs (Bordens and Horowitz, 2001).

Baron and Byrne (2004) believe that attitudes represent a very basic component of
social cognition and they often influence behavior, especially when they are strong,
accessible, and long-standing.

According to Aronson et la (2003), attitudes have social or hereditary origins and
composed of three components: affective, cognitive, and behavioral components.
They are based on people’s feelings and values; on a person’s beliefs about the
properties of the attitude object, and on self-perceptions of one’s own behavior when
the initial attitude is weak or ambiguous.

Attitudes can be developed through social learning. According to Baron and Byme
(2004) learning forms discussed above play a major role in acquiring and forming
attitudes. They see Attitude formation as a basic cognitive process that can be viewed
as almost automatic.

People form attitudes toward things that they have seen before, but do not necessarily
remember seeing.

Attitudes serve several functions. They educate, motivate, establish identity, enhance
self-esteem and have a self-defensive function (Lord, 1997).

Persuasion and the cognitive dissonance are the two of the most widely quoted
theories in the change of attitudes.

According to Baron and Byrne (2004)  Persuasion is the efforts taken by the
educators to change others’ attitudes through the use of various kinds of messages.
The effectiveness with which persuasion efforts would change an attitude depends on
the content of the message, the source of the message and the receptive audience
(Lord, 1997).

On the other hand, cognitive Dissonance is uncomfortable internal state which results
when individuals notice contradiction between two or more attitudes or between their
attitudes and their behavior. The dissonance or conflict serves as a source of
encouragement that compels the mind to acquire or invent new thoughts or beliefs, or
to modify existing beliefs, so as to minimize the amount of dissonance between
cognitions (Baron and Byrne, 2004) .

Attitudes can be measured directly or indirectly. The direct measurement of attitudes
includes the application of: likert scales, semantic deferential scales and latitudes of

acceptance (Lord, 1997).
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The best known method used to measure the attitudes indirectly is the bogus pipeline
technique in which the researcher convinces the respondent that he has a pipeline into
the respondents’ real attitudes so that the respondent would provide honest answers

about attitudes that might be socially undesirable(Lord, 1997).

2.2.3 Behavior:

According to Markham (1998) Behavior is anything that an intact organism does.

It is divided into two categories observable and unobservable behaviors. The
observable behavior constitutes every thing that can be watched, noticed and
measured such as eating, walking. The unobservable behavior is the behavior that can
not be measured directly such as thinking and imagining (Lee, 2005).

The roots of behaviors are either biologically or environmentally originated (Lee,
2005).

Indeed Leal (2003, p.3) thinks that there are four important characteristics in shaping
the behavior which are: hereditary, knowledge, motivation and competence.
According to Cottrel and Graffe (1997) individual construct such as knowledge and
attitude can not predict behavior. However, these constructs can be used collectively
to predict behavior.

McKee et al (2000) noticed that the change of behavior is complicated but when it
occurs it is long lasting.

The continually changing environment around us dictates that we change our behavior
in order to adapt to it. The processes of adaptation result into authentic learning.
Behavior can be measured by defining the behavior in observable manner. This step is
followed by recording the behavior as a frequency or duration. Sometimes the product
of the behavior is measured. All behavior recordings must be registered in context of

time. (Lee, 2005).

2.2.4 Definitions of education for sustainable development

Education and sustainable development are inseparable because education can provide
people with knowledge and skills necessary to live a sustainable life. Education is an
essential tool for sustainable development (McKeown, 2002).

Also known education for sustainability or sustainability education, education for
sustainable development can be defined as” a lifelong learning process that leads to an
informed and involved citizenry having the creative problem-solving skills, scientific

and social literacy, and commitment to engage in responsible individual and
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cooperative actions. These actions will help ensure an environmentally sound and

economically prosperous future.” (Anon, 1994)

According to McKeown (2002) education for sustainable development should

integrate the three components of sustainable development which are environmental,

social and economic.

The environmental component should educate the learners to live in harmony with

nature, to use the resources properly, and to apply the precautionary principle which

indicate that full scientific certainty is not necessary to initiate preventive action when
it is apparent that an activity is a possible threat to the environment or human health.

The economical component should focus on ensuring that the development process is

in line with preservation of the environment. It should teach people to recognize and

change the unsustainable patterns of production and consumption.

The societal component of education for sustainable development should emphasize

human development, elimination of poverty and ensuring equity among other social

issues.

Based on agenda 21 especially chapter 36, McKeown(2002) recognize four actions to

achieve education for sustainable development which are:

(1) Advance essential education: in order for basic education to move toward
sustainable development education, it should focus not only on basic literacies
such as reading, writing, math and science literacy but rather it should take a
holistic approach that takes attitudes, values and behavior into consideration.

(2) Reorient existing education to deal with sustainable development: a properly
reoriented education for sustainable development education should include more
principles, skills, and values related to sustainability than are presently included
in most education systems.

(3) Expand public understanding and awareness: the role of the public is very
important because they affect the environment in more than one way for example
when they exercise their right of voting. In addition to formal education, non
formal education could play an ultra vital role in enlighten the public about
sustainable development. The role of the television channels, newspapers and
other media forms could not be overstated.

(4) Training: training is different than education because it targets a particular job or
class of jobs. Training informs people of a sustainable accepted practices and
procedures and gives them skills to perform specific tasks.
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2.2.5 Core themes of education for sustainable development:

Several themes can be related to education for sustainable development. These include
(Anon,2004):

1. Lifelong learning

Education for sustainable development is an ongoing process that continues through
life of the learner and it is mediated through formal and nonformal educational
settings.

2. Interdisciplinary approaches

Education for sustainable development is not confined to one academic subject or
field of study rather it provides a unique theme to integrate content and issues across
disciplines and curricula.

3. Systems thinking

Education for sustainable development provides knowledge and teaches different
skills such as problem-solving, conflict resolution, consensus building, information
management, interpersonal expression, and critical and creative thinking. Education
for sustainable development offers the opportunity to develop and exercise these skills
which are increasingly sought by the employers.

4. Partnerships

Education for sustainable development builds bridges and enhance cooperation
between the educational institutions and the other institutions such as governmental
and NGOs in the broader society.

5. Multicultural perspectives

In order to achieve education for sustainable development, there must be an
understanding and respect for other culture and their way of approaching the
environmental problems.

6. Empowerment

Lifelong learning, interdisciplinary approaches, systems thinking, partnerships, and
multicultural perspectives allow individuals and institutions to contribute to
sustainability.

Rowe (2002) sees that education for sustainable development is based on two
concepts: Environmental literacy and social engagement.

This thesis is about measuring the environmental literacy for the undergraduate
students at the University of Bahrain. Thus the researcher would concentrate on the
environmental literacy and on the vehicle which delivers it the environmental

education.
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2.3 Environmental education

2.3.1 Introduction:

Education is a broad, diverse, complex and lifelong process through which the
societies prepare their citizens to carry out their responsibilities. It is not confined to
formal schooling but it also occurs in a wide range of non-formal education settings at
work and at home (Blockstein,2003).

One of the most important goals of education is to shape the learners behavior.
Environmental education can fulfill this goal by shaping the learners’ behavior
towards the environment, the society and toward themselves.

The term environmental education was first coined by William Stapp of university of
Michigan in the first issue of the journal of environmental education in 1969(
University of Michigan, 2001).

William Stapp was also instrumental in drafting the Belgrade charter-held in 1976-
which put forward an acceptable goal statement for environmental education.

The world’s first environmental issues conference was organized in Tbilisi, Georgia.
It was held jointly in 1977 by the united nation education, scientific, and cultural
organization (UNESCO) and the U.N environmental program (UNEP). The Tbilisi
declaration formulated the Role, Objectives, and Characteristics of Environmental

Education.

2.3.2 Definition of environmental education:

In his definition for environmental education, William Stapp emphasized the role
played by knowledge of the biophysical environment and its associated problems in
creating learners that are motivated in finding solutions to the environmental
problems. (Stapp et al., 1969).

On the other hand the national Environmental Education Advisory Council (NAEEC)
of the United States focused on the creation of awareness for the environment in total
whether it is natural or man made. The NAEEC definition takes a holistic approach
towards the environmental education taking in consideration the knowledge, attitudes,
and values to shape the environmentally responsible behavior.

Environmental education is a complex lifelong planned process that focuses on the
interrelationship between humans and their environment. It provides the learners with

the necessary knowledge, skills, values and attitudes that would motivate the learner
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to act independently and jointly to solve present and future problems of the
environment.

That is to say factual knowledge is not the only emphasis of environmental education;
rather it takes a holistic approach where the values and formation of positive attitudes
are taken into account with the aim to enable the learners to act responsibly toward the

environment.

2.3.3The goal of environmental education:

According to William Stapp, the general aim of environmental education is “to
produce a citizenry that is knowledgeable concerning the biophysical environment and
its associated problems, aware of how to help solve the problems, and motivated to
work toward their solution”( Stapp,1970).

The Belgrade charter defines the goal of environmental education as to develop a
world population that is aware of, and concerned about the environment and its
associated problems, and which has the knowledge, skills, attitudes, motivations, and
commitment to work individually and collectively toward solutions of current
problems and the prevention of new ones( UNESCO and UNEP, 1976).

On the other hand a number of educators think that the general goal of environmental
education and communication is to encourage and empower the community to
conserve the integrity and diversity of nature, and to ensure that natural resources are
used in an equitable and ecologically sustainable manner. The empowerment is

achieved through knowledge, skills, motivation, attitudes and values (Prassd, 2001).

2.3.4The objectives of environmental education:

According to Thbilisi declaration the objectives of environmental education is to
increase people’s knowledge and awareness about the environment and associated
challenges, develop the necessary skills and expertise to address the challenges, and
foster attitudes, motivations, and commitments to make informed decisions and take

responsible action (UNESCO and UNEP, 1978).
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2.3.5 The Outcomes of Environmental education:

Outcomes of environmental education refer to the end result, effect or the
consequences of environmental education (Thomson and Hoffman, 2006).
According to Environmental Protection Agency (Environmental Protection Agency,
2006b) of the U.S, there are five anticipated outcomes from the environmental
education:

1. To enhance sound environmental management.

2. To promote environmental knowledge and to increase public awareness about

the environment and its issues.

3. To enhance environmental literacy.

4. To facilitate teachers’ training and research on environmental topics.

5. To establish sustainable environmental education programs.

6.
2.3.6 Classification of Environmental Education:
There are three types of environmental education:

1. Education in the environment
Exploring the environment gives reality, relevance and practical experience to
learning. It achieves a number of important skills valuable to the learners such as data
gathering through observation, sketching, photography, interviewing and using
scientific instrument. In addition the learners acquire social skills such as teamwork
and appreciating the beauty of the environment.
Education in the environment makes the learners to understand the complexity and
wonder of the nature systems (Fien, 1988,p.11).

2. Education for the environment:
The learners develop the willingness and the ability to use the environmental
resources wisely. It is directed to influence environmental issues and concerns and it
involves the learner to solve a real problem in natural settings as it occurs in nature
(Fien, 1988, p.11).

3. Education about the environment
It gives the learners informqtion about how natural systems work and the impact of
human activities upon them. This would be achieved through learning about political,
philosophical, economic and socio-cultural factors as well as about the ecological ones
that influence decisions about how to use the environment responsibly (Fien, 1988,
p-11).
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This is an information gathering and knowledge expansion exercise e.g. formal
lectures, seminars, literature searches and reviews.

In the researcher opinion, if the first type of the environmental education is adopted in
our education system, this would make our education more effective because it would
engage the students more in the learning experience and it would make the

knowledge more functional from the students perspective.

2.4 Environmental Literacy:
This thesis is about the environmental literacy. in the following discussion, the

researcher would investigate a number of issues related to the environmental literacy.
2.4.1 Definition of environmental literacy

There are many definitions for environmental literacy and a common definition may
be never reached (McBeth, 1997)
Morrone et al (2001, p.34) see that environmentally literate persons have more than
just ecological knowledge; rather they have to combine environmental knowledge and
attitudes with the purpose of acting responsibly toward the environment.
Roth (1992) defines environmental literacy as “the capacity to perceive and interpret
the relative health of environmental systems and take appropriate action to maintain,
restore, or improve the health of those systems”.
He thinks that an environmentally literate person should be able to demonstrate in
some observable forms their knowledge of key environmental concepts, skills
acquired, disposition toward issues, and the like.
He suggested three levels of environmental literacy.
* Nominal which indicates the ability of learner to recognize and define the
basic terms used in communication about the environment.
¢ Functional which indicates the ability of the learner to have deeper knowledge
about the interrelation between the human social systems and other natural
systems.
* Operational which indicates progress by learner beyond functional literacy in
both the breadth and depth of understandings and skills.
He stresses that the components of environmental literacy are: Knowledge, skills,
attitudes and behavior (Roth, 1992).
Wilke (1995a, p.28) thinks that the environmental literacy should focus on building

=esponsible environmental behavior which comes as a result of teaching
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environmentally  significant ecological concepts and the environmental
interrelationships implied by these concepts.

Golley (1998) added that the environmental literacy is more than the ability to read
and write about the environment but to have sense of the spirit of the place.

McBeth (1997) thinks that environmental literacy should include: knowledge, skills,
affect, and behavior. And he added that these are the foundations upon which the
assessment of environmental literacy should be based.

Coppola (1999) suggested that environmental literacy can be defined in both
“cognitive terms with knowledge as a necessary precondition of thoughtful behavior
and action and in conative terms with behavioral change following directly from
knowledge and skills”.

It is worth noting here that environmental literacy is different than scientific or any
other traditional literacy. Environmental literacy investigates the environment in its
totality. It tries to find the effect of man on the environment and the interrelationship
between the natural and social systems.

All the definitions the researcher found agrees explicitly or implicitly that
environmental literacy is composed of knowledge about the environment and the
skills needed to investigate the environment and the positive attitudes toward the
environment which leads to environmental responsible behavior.

The Wisconsin environmental literacy framework which was used to develop the data
collection instrument of this study combines the knowledge and the skill in one
category which is the cognitive outcomes and uses the word knowledge to describe
both the factual knowledge and the skills . The other category is the affective or the
attitude category and the third is the behavioral category.

2.4.2 Components of the environmental literacy

Environmental knowledge: Environmental knowledge can be defined as the
learner’s ability to comprehend and assess the effect of society on the ecosystem. This
knowledge can be shown through identifying the environmental problems and their
origins and consequences. (Gambro & Switzky, 1996).

According to Rickinson (2001), environmental knowledge can be studied by
examining the students’ factual knowledge of the environmental phenomena, their
understanding (and misunderstanding) of environmental phenomena and the sources
of students’ environmental information.

There are several factors affecting the acquisition of environmental knowledge such as

gender, socio-economic grouping, age, media and schooling (Rickinson, 2001).
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Many studies have been conducted to measure the environmental knowledge.
A number of studies were conducted on people of different age, gender, race ....etc
found that the environmental knowledge is low to varying degrees between the

different groups.

Environmental attitudes:

Environmental attitudes are the degree to which individuals are concerned or
indifferent in relation to the environment and/or environmental issues, and the extent
to which students are willing to make sacrifices for the environment, such as
willingness to conserve resources (Rickinson , 2001).
People around the world generally have high level of concern toward the environment.
Schultz (2000) cited a study conducted in the United States which found that 71% of
the respondents have high level of concern toward the environment. In another study
conducted by Dunlap and Gallup Organization (Dunlap,1992) on people in twenty
four countries around the world almost most of the respondents in these countries
reflect the same high level of attitudes toward the environment.
According to Schultz (2000) there are three distinct types of environmental attitudes.
1. Egoistic: in this type of attitude individuals are concerned with their personnel
health, availability of resources, financial prosperity and quality of life.
2. Altruistic: in this type of attitude individuals are concerned about other people,
family, community and future generations.
3. Biosphric: the individuals concern is directed toward all living things,
including plants, animals, ecosystems, and the biosphere.
Similar to the environmental knowledge, there are several factors affecting the
acquisition of environmental attitudes such as gender and socio-economic class
(Rickinson, 2001).

Environmental behavior:

Environmental behavior can be defined as the extent of learners actual and usually
self- reported involvement in environmentally responsible behavior (Rickinson,
2001).

According to Stern (2000) environmental behavior can be defined into two different
ways. The first definition is impact-oriented behavior while the second is intent-

oriented behavior.
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He defines the impact-oriented behavior as the degree to which the environmental
action alters the availability of materials or energy from the environment or changes
the structure and dynamics of ecosystems or the biosphere itself while he defines the
intent-oriented behavior as the action that is undertaken with the intention to change
the environment normally into beneficial way.

He believes the distinction between the two definitions is important because the
impact-oriented definition is used to identify and target behaviors that can make a
large difference to the environment while the intent-orient definition emphasizes the
learners’ beliefs, motives and so on and it is used to understand and change the target
behaviors. (Stern, 2000)

There are three different types of environmental behaviors (Poortinga et al, 2004)
which are:

1. Environmental Activism:

This type of behavior describes the active participation in environmental organizations
and demonstrations.

2. Nonactivist Behaviors in the Public Sphere:

This type of behavior refers to a number of environmental responsible behavior
carried out by the general public that include petitioning on environmental issues,
joining and contributing to environmental organizations and support or acceptance of
public policies .

3. Private-Sphere Environmentalism:

It is the action performed by the private household and it includes the purchase, use,
and disposal of personal and household products that have environmental impact.
Private-Sphere Environmentalism behavior can be divided into two subtypes based on
the decision they involve (stern, 2000): the first is the purchase of major household
products and services that are environmentally significant in their impact such as
means of transport and energy source. The second subtype is environmental
consumerism where the doer considers the environmental impact of his/her purchasing
practices such as purchasing recycled products and organically grown foods.
Differentiating between these two subtypes are important because some  private-
sphere behavior seem to impact the environment more than the other. (Stern, 2000)
There are a number of factors that influence the environmental behavior which
include: personal habit or household routine such as highly constrained by income or
infrastructure (stern, 2000)

In addition, Rickinson (2001) stated that there are several factors that control the

behavior of the learner that include socio-economic grouping, schooling, and gender.
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2.4.3 The relationship between the environmental literacy components:

One purpose of this thesis is to look at the relationships between the major
components of the environmental literacy i.e the environmental knowledge, the
environmental attitudes and the environmental behavior. The following discussion is

related to the literature on this relation.

Knowledge and attitude:

In a study conducted by Bogan and Kromrey (1996) on high school students in the
state of Florida in the unites states, they found a moderate correlation between
knowledge and attitude. Hoody (1996) cited another study conducted by Ramsey and
Rickson found that knowledge is strongly correlated to attitude.

10zzi(1989) suggested that the attitude and knowledge works cooperatively.

From these studies, it can be concluded that the knowledge is strongly to moderately
related to the attitudes and knowledge may be a mediation factor for formation of

attitudes.

Attitude and behavior:

Sets and Biga (1989) cited several studies on the correlation between attitude and
behavior which found that there is a modest relationship between attitude and
behavior.
Bogan and Kromrey (1996) found that there is high correlation between attitudes and
behavior.
These studies and others indicate that attitudes may be mediators of environmental

responsible behavior.

Knowledge and behavior:

In Many studies the researcher has examined, it appears that there is weak correlation
between knowledge and behavior.

Bogan and Kromrey (1996) found that the lowest correlation between the
environmental literacy components was between the environmental knowledge and

environmental behavior.
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In another study conducted by Kuhlemeier et al(1999) to asses the environmental
literacy for the ninth grade students in Holland, they found that there is also a weak
relation between the environmental knowledge and the behavior.

The same result was found by a study conducted by Hines et al(1986/87) after
performing a meta-analysis on 128 studies conducted on predicting the environmental
behavior.

The weak relation ship between the environmental knowledge and that of the
environmental behavior shows that teaching the environmental knowledge only would
not result into an environmentally friendly behavior which is the desired outcome of

the environmental education.

Theory of reasoned action:

There are a number of theories and frameworks that discusses the relationship
between the three major components of the environmental literacy.

One of the most cited theories in this field is the theory of reasoned action developed
by Ajzen and Fishbein (1980). The theory essentially correlates behavior with
attitudes. Attitudes and subjective norms lead directly to behavioral intentions which
can be used to predict behavior. The subjective norm here refers to individual’s beliefs
about whether their society’s members believe that the individual should or should not
engage in a specific behavior.

Figure four outlines the theory of reasoned action.

Adttitudes

Behavier

intention

Behavior

Subjective
norms

Figure 4. Theory of reasoned action (Azjen and Fishbein 1980)

Knowledge is not mentioned explicitly in the theory. However besides the studies
cited above in the relation between the attitudes and knowledge other research

suggests that predisposing factors of knowledge influence attitudes and thus
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contribute to behavior intentions (Hanna, 1995). For example young children exposed
at an early age may be more likely to have an attitude toward wilderness and behave
in ways that reflect that attitude.

Further more Roth and Perez (1989), suggest that there is a substantial correlation
between students' knowledge of environmental issues and their attitudes toward the
environment.

They think that a good background in environmental knowledge could eventually lead

to the development of positive attitudes toward the environment.
2.4.4 Environmental literacy in higher education:

Universities and other higher education institutions are the trees whose produce are
the future leaders in all different walks of life. They are in the forefront in spreading

knowledge and values to the communities.

Agenda 21 encourages universities and other higher education institutes to play a
strong role in developing environmental literacy and moving the societies toward a
sustainable life style. And as Mckeown (2002) puts it” Higher Education plays a
profound and pivotal, but often overlooked, role in making this vision of a sustainable
future a reality”.

Cortese (1999) emphasize the need of the socicties for environmentally literate
graduate students but he added that educational curricula often do not adequately
address this need. Unfortunately many studies and surveys showed that the higher
education institutions are not playing the role expected from them in the field of
environmental literacy. In a survey published by the Worldwatch Institute only 13 %
of the more than 715 universities that are members of the American Association of
Colleges for Teacher Education obliged their students to take courses related to
environmental literacy. In another survey ( Wolfe, 2001) conducted on 84% of the
higher education institutions in the United States, only 11% of the 42% respondents
confirm that their students are required to take an environmental literacy related
courses.

Unfortunately the researcher has not found any similar survey conducted on the higher
education in the Arab World. This may reflect the inadequacy of research in this field
despite of its importance.

Hungerford et al(1980) emphasized the importance of environmental education
curricula in improving environmental literacy. They proposed four goal levels in order
for environmental education curricula to produce an environmentally literate learner.
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Level one would be concerned with developing the learner understanding of the
ecological principles such as interaction and interdependence, energy flow and
material cycling, and ecosystem succession. Level two would focus on helping the
learner to understand how humans perceive and value the environment. Level three
should provide the learner with the ability to investigate the environment and to find
alternative solutions to the environmental problems. Level four teaches students skills

needed to take necessary environmental action.

Wilke(1995b) sees that environmental literacy in higher education should emphasize
developing environmental responsible behavior. In his opinion this could be achieved

if the higher education curricula's have the following:

e Ecological concepts and the interrelationship between natural and social
systems

o In-depth knowledge and skills that enable the learner to analyze and
investigate the environmental problems and it would teach them about the
means necessary to mitigate these problems.

e [t should provide educational setting that would encourage the learners to be

positive agents for change.

Rowe realized that there are several approaches and models used to incorporate
environmental literacy in higher education. These include: environmental concepts as
part of the degree requirements, the infusion of the environmental literacy paradigm
across the curricula, development of interdepartmental minors, use of environmental
literacy in other sectors of the institution as the latent curricula, and integration into
the mission statement.

Here is a brief discussion of each one of these models

1. Environmental literacy included in degree requirements:

The undergraduate general education requirements have to change in order to include
a degree requirement for environmental literacy i.e. the student can not graduate
without taking at least one course that include in depth concepts about the
environmental literacy. There are a number of examples for such model. The
university of Wisconsin-Stevens Point outlines fourteen competencies that should be
fulfilled by the students if they to graduate. Environmental literacy is one of them.
This has translated in into a three credit course that must be studied before the

graduation of the student. This course could be proposed by any department and it
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must be interdisciplinary. The university encourages across curriculum and team
teaching approach (wilke,1995b)
In Minnesota, U.S the change toward the environmental literacy begins at the state
level. In the Minnesota Transfer Curriculum project, the state recognizes 10
competencies to be achieved by the states learners. Like university of Wisconsin one
of these competencies is the environmental literacy. Thus the University of Minnesota
requires its students to take at least one course of deep exposure to environmental
literacy (Rowe,2002).
Unfortunately as indicated earlier the number of higher education institutes with this
requirement is not enough. This could be further supported by a survey conducted by
The National Wildlife Federation’s Campus Ecology program in the United States.
The survey found that only 8% of the universities and colleges necessitate the
environmental literacy as a degree requirement (Rowe,2002).

2. Infusing sustainability across the curricula models
A number of universities have organized a series of workshops to help the faculty
from different disciplines to incorporate environmental literacy concepts in their
teaching. Rowe( 2002 ) suggested that this may help faculty increase the internal
political acceptance required to teach environmental literacy. In the higher education
which adopt this approach a shift in teaching paradigm was created from a paradigm
of conquering and overusing the natural resources to a paradigm of sustainable
development and the ongoing challenge of creating a more humane and
environmentally healthy future society.
This approach has been adopted by a number of universities and colleges such as
Northern Arizona University, Emory University, and Tuskegee University.
Rowe(2002)

3. In house professional development resources for infusion of environmental

literacy

In this approach the support needed by the faculty to incorporate environmental
literacy is provided by an in house institute. A good example of this approach can be
found in the Program on Environmental Education and Research (PEER) at |
Massachusetts institute of technology. Another example is Tufts environmental
literacy Institute (TELI).

4. Developing interdepartmental minors in environmental literacy
Some universities have created interdepartmental minors that address the need to
achieve the environmental literacy competency. The advantage off this approach is

that it assembles students from different disciplines and let them to discuss
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environmental problems from different perspectives. However there is disadvantage to
this approach if only it is used. The benefits would be confined to those students who
take it.

5. Sustainability in other sectors of the institution as the latent curricula
According to Rowe (2002) the latent curricula is the cultural norms and organizational
culture shaped by the research, operations, student activities and college-community
partnerships. There are several institutions that use the latent curricula to reinforce the
concept of environmental literacy. These include: University of Georgia and Suny
University at buffalo.

6. Integration into the mission statement:

The mentioning of environmental literacy into the mission statement would give

support to integrating environmental culture in all level of administration.

39




2.5 Summary:

Sustainable development is a concept that has been adopted by the United Nations in
order to grant the right of the development to the world’s nations but not on the
expense of the environment and social justice. This type of development is necessary
because of the environmental problems and challenges facing the world in general and
the researcher country the kingdom of Bahrain. These challenges are many yet the
most pressing issues are the population growth, fresh water shortages, consumption
trend, degradation of marine environment and waste.

Agenda 21 which was adopted by United Nations Conference for Environment and
Development as a road map to show the countries the mechanisms of implementing
sustainable development. Chapter thirty six of this agenda has been devoted to the
education and training. As a result of this emphasis, education for sustainable
development has been adopted where the three components of sustainable
development should be taught. Educationalist realized that the current education
system is not in line with education for sustainable development and they propose a
number of actions to transfer the current education system into education for
sustainable development. These actions include advancing essential education,
concentrating on principles and values of sustainable development, enhancing public
awareness and training in the field of sustainable development. Besides of its
importance to the environment, education for sustainability is also appealing to the job
market because it instills a number of themes in its students. These include: problem-
solving, conflict resolution, consensus building, information management,
interpersonal expression, and critical and creative thinking. Environmental literacy is
at the heart of education for sustainable development. It is worth noting here that
environmental literacy is an outcome of the environmental education. The expression
environmental education was first coined by William Stapp in 1969 and since then the
goal, objectives and the outcomes of the environmental education has been
formulated. As it is indicated, one outcome of the environmental education is the
environmental literacy which is the subject of this thesis. An environmentally literate
student is a student that has more than knowledge about the environment. He or she
must have environmentally friendly attitudes and behavior in order for the
environment to be protected and preserved for the future generations. Here comes the
role played by the universities to enhance the environmental literacy within their
students and they can choose from a number of models in order to implement the

environmental literacy to ensure their leadership position in this very important filed.
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Chapter three

Methodology

3.1 Introduction:
This thesis is about measuring the environmental literacy for the undergraduate

students at the University of Bahrain.

A survey has been used to conduct this study. There are two broad categories for
surveys (Kumar, 1999) which are the interview and the questionnaire.

interview can be defined as” any person —to- person interaction between two or more
individuals with a specific purpose in mind” (Kumar,1999) while the questionnaire
can be defined as “a list of written questions, the answer to which is recorded by the
respondents.” (Kumar,1999)

The interview is a useful instrument when in-depth information is needed and it
allows flexibility in data collection. However the interview method is time and
resource consuming. Thus only limited number of respondents can be surveyed
(Kumar, 1999).

On the other hand the questionnaire is less expensive and it saves time and the other
resources. Besides, the questionnaire allows greater anonymity a feature very
important to obtain accurate response especially when the questions being asked are
sensitive (Kumar, 1999).

Due to the constraints of time and resources, the researcher has decided to use the
questionnaire as his principle method of data collection.

In this chapter the researcher would look at the framework used to formulate the
questionnaire, the sections of the questionnaire, the validity, the reliability, the

population, the sample, the way the data collected and the analysis of data.
3.2 The questionnaire:

The questionnaire used as the main tool for this study composed of three sections that
reflect the major components of the environmental literacy. Both the attitudes and the
behavior section utilize a five point likert- type scale while the knowledge section uses
the multiple choice test format. The questionnaire contains both positive and negative
statements as it is the convention in building the questionnaire. Thus, a reverse coding

has been applied to the negative statements.
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The questionnaire used in this study is based on Wisconsin environmental education

framework (WEEF)( see appendix C).

3.2.1 The Wisconsin environmental education framework (WEEF)

WEEF was developed by Wisconsin environmental education center. Since then the
framework has been extensively used to test the environmental literacy throughout the
United States and the world. It was used as basis to test environmental literacy in
Wisconsin, Minnesota, Pennsylvania and the UK to mention but few (Champeau,
1997). The framework is divided into three categories, which could be summarized as
follows:
1. Cognitive learning outcomes which include:
¢ Knowledge of ecological foundations
e Knowledge of environmental problems and issues
e Knowledge of environmental issues investigation and action strategies.
2. The affective learning outcomes which include :
e Environmental sensitivity
e Values related to prevention and remediation of environmental problems an¢
issues
3. The environmental behavior
The environmental behavior is categorized into two main groups:
e First: perspective on environmental responsible behavior which include :
o Locus of control
o Assumption of personnel responsibility
e Second: environmentally responsible behavior which include
o Ecomangment or habitat management
o Economic action
o Persuasion
o Political action

o Legal action

The questionnaire used in this study follows the same arrangement as above. It is
composed of three sections which -after renaming the first and the third- are:
environmental attitudes (affective), environmental behavior and environmental

knowledge (cognitive).
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A minor modification to the original Wisconsin environmental education framework
has been carried out. Many scholars in the education field including Marcinowski,
Rehring(1995) and Azjen(1988) place the perspective on environmental responsible
behavior under the affective section of environmental literacy. Thus in the

questionnaire it would be included under the attitudes section.

3.2.2 Sections of the questionnaire

The questionnaire is composed basically of three parts which reflect the major
components of the environmental literacy. These parts are the environmental attitudes,
the environmental behavior, and the environmental knowledge. The forth part is a
summation of the three parts and it is called the environmental literacy index or

composite. Please see appendix (B) for the study instrument and its translation.

3.2.2.1 The attitude section

The level of environmental attitudes is measured using a five point Likert-type scale
that ranges from “strongly agree” to strongly “disagree”. It is composed of fifteen
statements that measure the attitudes of the respondents toward the environment. The
highest attitude toward the environment is assigned a grade of four; and the lowest is
assigned zero. The highest possible score is 60 and the lowest is zero. Some of these
statements are positive while others are negative. Therefore some of the statements
used are reverse coded.

The statements of the attitude section are divided as follows:

Statements one and two assess the students’ environmental sensitivity.

Statements three to thirteen assess the students’ attitudes for the prevention and
remediation of environmental problems and issues.

Statements fourteen and fifteen assess the students’ locus of control.

3.2.2.2 The behavior section:

Similar to the attitude section, this part uses a five-point likert-type scale to measure
the behavior component of the environmental literacy. The scale ranges from “almost
always” to “never”. The most favorable behavior is given a degree of four while the
least favorable behavior is given zero. As with the attitude scale the highest possible

score is 60 and the lowest is 0.
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The statements of the behavioral section are divided into following:

Statements one, three, seven and eight assess the students’ the ecomanagement
behavior.

Statements two, five, ten, twelve and fourteen assess the students’ the persuasion
behavior.

Statements four, nine, and thirteen assess the students’ the economic action behavior.
Statements six and eleven assess the students’ the political action behavior.

Statements 15 assess the students’ the legal action behavior.

3.2.2.3 The knowledge section:

It consists of fifteen multiple-choice questions organized into the following way:
1. Questions one to seven assess the students’ knowledge of ecological principles

2. Questions eight to eleven assess the students’ knowledge of environmenta:
issues and problems
3. Questions twelve to fifteen assess the students’ Knowledge of environmental

issue investigation and action strategies.
Each correct answer equals four and each wrong answer equals zero. Thus the highest

score will be: 15 * 4 = 60; while the lowest score will be: 15 * 0 =0.

3.2.2.4 The environmental literacy composite

The environmental literacy index will be formed by adding the scores of the three
sections.

The highest possible score will be 180 and the lowest will be zero. The environmental
literacy composite or index would be an indicator for the collective environmental

literacy components.

3.3 The validity:

Validity can be defined as” the ability of an instrument to measure what it supposed to
measure” (kumar, 1999, p.137).

The validity can be established by experts in the field (Kumar, 1999, p.138). Thus a
number of highly respected scientists and scholars in the environmental fields where
contacted to establish the validity of the instrument. The following questions were
asked from them.

1. Are the statements and the questions in survey related to the domain of
interest?
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2. Are the statements and the questions in survey suitable for the undergraduate
students?
3. Review of the language used in the survey
4. Delete any statement or question that is not suitable
5. Add any statement or question where necessary.
The comments of the referees were taken into consideration; and modifications were
made to the questionnaire where appropriate.

Please see appendix (A) for the names and positions of the referees.
3.4 The reliability:

Trochim(2001) defines the reliability as repeatability or consistency of the instrument.
The procedures that are used to determine the reliability of the instrument can be
divided into groups (Kumar, 1999):

e External consistency procedures compare cumulative test results with
each other as a means of verifying the reliability of measures. Two
methods are used to establish the external reliability: the test/re-test and
parallel foﬁns of the same test.

e Internal consistency procedures determine that items measuring the
same phenomenon should produce the same results. There are several
methods of establishing internal reliability which include: the split-half
technique, — Kuder Richardson and Coefficient alpha.

The researcher has established the internal consistency for each of the three section of
the survey using Coefficient alpha. Also called Cronbach’s alpha, it is the most
general estimate of reliability. Reliability ranges from 0 to 1. In social sciences it is
preferred to have scales with reliability greater than 0.7(DeCoster, 2004).
A pilot study has been conducted on thirty eight undergraduate students at the
University of Bahrain.
The students were asked to provide feedback on any ambiguity or confusion in
questionnaire.
A cover page was also provided to give instructions for completing the questionnaire
to ensure the questionnaire is a self-administrated one.
After completing the survey, the data were fed into SPSS for windows version 12.01
and the alpha coefficient was calculated for each section of the survey. The results
were as followed:

o The attitude section alpha coefficient is 0.84
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o The behavior section alpha coefficient is 0.81
o The knowledge section alpha coefficient is 0.73
Thus, all the survey sections are considered reliable by the standards of the social

sciences.

3.5 The study population:

The population understudy is the undergraduate students of the University of Bahrain.
There are about 17500 students (General Directorate of Statistics, 2004) distributed
into seven colleges which they offer more than thirty Bachelor programs. The
students of the University of Bahrain come from different geographic regions of

Bahrain, different backgrounds and different social classes.

3.6 The sample size:

To determine the size of the sample reliable for the study, the following formula has
been applied (Smith, 1983):

1+ N (e)

Where n = sample size
N = population size
¢ = desired level of precision
By compensating in the above equation
N=17500
e=0.05

L 17500 _ 301

1+ 17500%(0.05) >

The sample size reliable for the study population is 391 students.
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3.7 Data collection:

The number of questionnaire distributed was 490. The sample was stratified on the
basis of colleges to ensure enough representation for all colleges. The researcher
randomly distributed the questionnaire to the students at each college hall; and it was
made sure that the students who received the questionnaire belong to the college in
question. Each college received a total of seventy copies of the questionnaire. The

questionnaire takes an average of twenty minuets to complete.

3.8 Data analysis:

The survey data were analyzed using measures of central tendency and dispersion to
provide information about the level of environmental literacy of the high school
sample. In addition, correlational statistics were used to explore relationships between

participants' knowledge, attitude and behaviors.
3.8.1 Central tendency and dispersion:
The mean: it is the most commonly used method for describing the central tendency. It

is calculated by adding the values and dividing it by the number of values.

The standard deviation: the Standard Deviation shows the relation that set of scores

has to the mean of the sample.

It is computed by finding the square root of the variance.

“t” test: A t-test is any of a number of tests base on the t distribution.

ANOVA: analysis of variance is “a collection of statistical models and their associated
procedures which compare means by splitting the overall observed variance into

different parts”.

3.8.2 Correlational statistics:

Correlation expresses both strength and magnitude of a relationship. There are many
types of correlations but the most widely used is Pearson correlation. It measures the
strength of the linear relationship between two continuous variables. It varies from —
1.0 to +1.0. The sign of the correlation describes the direction of the relationship. A
positive sign indicates that as one variable gets larger the other also tends to get larger,
while a negative sign indicates that as one variable gets larger the other tends to get

smaller.
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The magnitude of the correlation describes the strength of the relationship. The further
that a correlation is from zero, the stronger the relationship is between the two
variables.

A zero correlation would indicate that the two variables aren’t related to each other at
all.

“In social sciences, correlations around 0.30 have been considered satisfactory and
consistent with this practice; we would suggest that correlations below this level are
usually of little practical value even if they are significant (Azjen and Fishbein 1980,
p.99).”

48




Chapter four

Findings

4.1 Return rate of the questionnaire:

A total of 490 questionnaires were distributed to the seven colleges at the university.
The returned questionnaire number was 409. Seven of the questionnaires were
excluded because of incomplete response. The number of questionnaire included in

the analysis of the study is 402 making the response rate at about 82%.

4.2 The students’ personal background

The following table (1) shows the personal background of the students according to

their gender, colleges, age and class standing.
Table (1)

Students’ personal backgrounds

SEX Frequency| Percent

male 209 51.99%

female 193 48.01%
COLLEGE Frequency| Percent
faculty of arts 57 14.18%
college of science 58 14.43%
college of management 67 16.67%
college of law 52 12.94%
information technology 55 13.68%
College of Education 68 16.92%
Engineering college 45 11.19%
AGE Frequency| Percent

under 20 286 71.14%

more than 20 116 28.86%
class standing Frequency| Percent
First 137 34.08%

Second 187 46.52%

Third 55 13.68%

fourth 23 5.72%

The result of the study is organized in a way to address each question of the study.

4.3 Research question one

What is the existing level of environmental literacy major components among the
undergraduate students at the University Of Bahrain?

4.3.1 Hypothesis one

Since there is no conscious effort on the university part to promote the environmental
literacy for its undergraduate students, the level of the environmental literacy

components should be low.
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4.3.2 Results:

The answer of this question would be divided into four parts. The first part would look
at the results of the performance of the university students on the attitudes scale, the
second part on the behavioral scale and the third on the knowledge scale and the
fourth would look at environmental literacy index.

To give more meaning to the numbers in the results, the researcher would use the
grading system of the University of Bahrain to compare the students’ performance on
the different environmental literacy scales. The means of the different aspects of the
environmental literacy have been converted into a hundred to facilitate the comparison
between the university grading system and the students’ performance on the
environmental literacy components.

The grading system of the University of Bahrain is as follows:

A:90-100 A :87-89
B":84-86 B: 80-83
B:77-79 C: 70-73
D": 64-66  D: 60-63
F: less than 60

4.3.2.1 The environmental attitudes

Part one: what is the existing level of the students of the University of Bahrain on
attitude scale?

To answer this question, the mean and Std. Deviation of the sample (n = 402)
responses on the attitudes scale has been calculated. Table (2) illustrates the results

obtained:
Table (2)

Mean and Std. Deviation for Environmental Attitude level for University of Bahrain student

The field Mean Std. Deviation
Total Environmental Attitude 58.22 8.43
Environmental sensitivity 79.31 15.89

Prevention and remediation of Environmental
problems and issues. >6.87 10.22

locus of control 44.54 21.56
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Table (2) shows the following results:
The total environmental attitudes mean obtained by the university of Bahrain students

is (58.22) and the std deviation is (8.43). Thus the overall environmental attitudes of
the university of Bahrain students can be assigned a grade of (F).
To go deeper in the results of the attitudes scale, the following results can be seen:

o The mean and the std deviation of the university of Bahrain students’
environmental sensitivity are (79.31) and (15.89) respectively showing that their
environmental sensitivity has almost a grade of (B).

o On the other hand the university of Bahrain students attitudes towards
Prevention and remediation of Environmental problems and issues shows a
low mean (56.87) and std deviation (10.22) putting it in the (F) range.

o The level of locus of control which reflects the students’ beliefs in their ability
to influence environmental issues and problems is the lowest score of the
attitudinal scale with a mean of (44.54) and std. deviation of (21.56) putting it
firmly in the (F) range.

In brief, the score of the university of Bahrain students on the total environmental is
low (F grade). Although there is good performance for students on the Environmental

sensitivity, most aspects of the environmental attitudes are low.
4.3.2.2 The environmental behavior

Part two: what is the existing level of university of Bahrain students on behavior
scale?

To answer this question, the mean and Std. Deviation of the sample (n = 402)
responses on the behavior scale has been calculated. Table (3) illustrates the results
obtained:

Table (3)
Mean and Std. Deviation for Environmental behavior level for the University of
Bahrain student
The field Mean S.t d'.
Deviation
Total Environmental behavior | 39.76 9.33
EcoManagement behavior 39.45 14.88
Persuasion behavior 3947 15.91
Economic action behavior 43.10 26.48
Political action behavior 38.71 20.51
Legal action behavior 36.96 19.81

Table (2) shows the following results:
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The total environmental mean scored by the University of Bahrain students is (39.76)

while the std. deviation is (9.33). According to the university grading system the

score is at the (F) range.

To go deeper in the details, the following results can be obtained:

o The university of Bahrain students score on EcoManagement behavior is

(39.45) for the mean and for the std. deviation is (14.88) which translates in to

(F) range.

In the persuasion behavior the students achieve a mean of (39.47) and std

deviation (15.91) giving them a grade of (F).

For economic action behavior, the students attain a mean of (43.10) and std.

deviation of (26.48) which is a grade of (F).

The score of political action behavior for the university of Bahrain students is
(38.71) for the mean and (20.51) for std deviation which is in the range of (F)

according to the university of Bahrain grading system.

For the legal action behavior, the students obtained a mean of (36.96) and std
deviation of (19.81).

In summary the university of Bahrain students performed badly on the
environmental behavior scale both in total environmental behavior and on all the

aspects of the environmental behavior.

4.3.2.3 The environmental knowledge

Part three: what is the existing level of university of Bahrain students on the

knowledge section?

To answer this question, the mean and Std. Deviation of the sample (n = 402)

responses on the behavior scale has been calculated. Table (4) illustrates the results

obtained:
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Table (4)
Mean and Std. Deviation for Environmental knowledge level for the University of
Bahrain student

The field Mean Std.
Deviation
Environmental knowledge 33.85 13.76
Ecological principles 41.93 20.67
Environmental issues and problems | 30.52 22.43
. Kno_wleflge of Env1.r0nmenta1. issue 23.04 2178
investigation and action strategies.

Table (4) shows the following results:

The students’ performance on the knowledge scale is very low. The students attain a
total knowledge mean of (33.85) and std deviation of (13.76) which is in the range of
(F). table (4) shows the following details:

o The students mean of knowledge of ecological foundations is (41.93%) and the

std is (20.68) which is (F) on the university grading system.

o With regards to the knowledge of environmental issues and problems, the
students mean is (30.52) and the std deviation is (22.43) putting it in the (F)

range.

o On the knowledge of Knowledge of Environmental issue investigation and
action strategies, the students mean is (23.04) and the std is (21.78)
To summarize, the students’ performance on the knowledge scale is very low and the

students perform badly on all aspects of the environmental knowledge.

4.3.2.4 The environmental literacy index:

To answer this question, the mean and Std. Deviation of the sample (n=402) responses
on the behavior scale has been calculated. Table no. (5) Illustrates the results obtained:
Table (5)

Mean and Std. Deviation for Environmental literacy level for the University of
Bahrain student

The field Mean | g¢d. Deviation
Environmental literacy index 43.94 6.56
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o Table (5) shows that the composite of the three sections of the environmental
components of the university students is very low and it is in the (F) range.

4.3.3 Summary of the results of question one

The undergraduate students of the University of Bahrain perform very low on all
aspects of the environmental literacy with the environmental literacy index firmly in
the (F) range. The highest grade of the students was on the attitudes scale with mean
of (58.22) and std deviation of (8.43); it is followed by the behavioral scale with mean
of (39.76) and std deviation of (9.33). The lowest grade of them all was of the
knowledge section in which the university students obtained a mean of (33.85) and std

deviation of (13.76).

According to these results, hypothesis one which states that the students would
perform badly on all the major components of environmental literacy has been

substantiated.

4.4 research question two:
Is there any relationship between the environmental literacy components for the

undergraduate students of the University of Bahrain?

4.4.1 Hypothesis two:

Based on literature review the following hypothesis can be made regarding the extent
of the correlation between the major environmental literacy components:

Knowledge and attitude would correlate at least moderately if not strongly

Knowledge and behavior would correlate weakly

Attitude should at least correlate moderately to behavior
4.4.2 The results
To answer this question, the Pearson correlation coefficient between the major

environmental literacy components has been calculated. The following table shows

the result of the correlation
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Table (6)
Pearson Correlations between Environmental knowledge and Environmental Attitude and
Environmental behavior among Bahrain University Student

Environmental | Environmental

The field Attitude behavior
Environmental knowledge 0.42]1** 0.021
Environmental Attitude 0.312%*

Environmental behavior
** Correlation is significant at the 0.01 level (2-tailed).

Table (6) shows this result:

o There is a strong positive correlation between Environmental knowledge
and Environmental Attitude (r=421) which means the increase in
environmental knowledge is complemented by increase in environmental
attitudes.

o There is weak correlation between Environmental knowledge and
Environmental behavior (=0.021).

o There is a strong positive correlation between Environmental behavior and
Environmental Attitude (r=0.312) which means students with higher
attitudes would be involved more in environmentally responsible behavior
than those with lower attitudes.

For the first part of my hypothesis which states that Knowledge and attitude

would correlate at least moderately if not strongly, the result of the study
substantiates it.

The second part which states that Knowledge and behavior would correlate weakly
also has been substantiated by the results shown in the table number (6).The third part
which describes the relationship between attitude and behavior has been also

substantiated.

4.2.3 Summary of question number two

Pearson correlation has been used to determine the relation between the major
components of environmental literacy. The correlation between the knowledge and the

attitudes was strong; the correlation between the behavior and attitudes was moderate

and no correlation between the knowledge and the behavior.
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4.5 Research question three:

Is there a measurable difference in the subpopulations (gender, class standing and age)

scores on the three sections and total score?

4.5.1 Hypothesis three

There is a significant difference in the undergraduate subpopulations’ performance at

the University of Bahrain.

4.5.2 The results:

The subpopulation analysis consists of four parts which are: the performance of

environmental literacy according to gender, sex, age and class standing.

4.5.2.1 The level of environmental literacy according to the gender’s variable
Attitudes:
To measure the level of the environmental attitudes according to the gender variable,
the mean, Std. Deviation and the “t” test variable has been calculated. Table (7)
illustrates the results obtained:

Table (7)
Mean and Std. Deviation and “t” test for Environmental Attitude for the student of the

University of Bahrain according to gender

Std. . .
The field Sex n Mean Deviation t  [Sig. (2-tailed)
Environmental Attitude male 209 58.16 7.82 144 286
female { 193 58.29 9.05 ) )

Environmental sensitivity male | 209 74.80 17.56

female | 193 | 8420 | 12.13 | >247| 00

Prevention and Remediation of male 209 57.30 923 02

Environmental Problems and Issues| female 193 56.41 11.21 839 4

Locus of control male 209 46.24 21.20

female| 193 | 4270 | 2186 | '°%¢| 886

Table (7) shows these results:
o There is no significant difference (=0.05) in the level of
Environmental Attitude among University of Bahrain student

according to gender.
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o There is Significant difference (a=0.05) in the level of Environmental
sensitivity according to sex in favor of the females who obtain a mean

of (84.20), while males obtain a mean (74.80).

o There is no significant difference («=0.05) in the level of prevention
and remediation of Environmental problems and issues according to

SEX.

o There is no significant difference («=0.001) in the level locus of

control according to sex

To summarize, there is no significant difference on the general attitude scale in
relation to the gender variable. However, there is a significant difference
between the genders in favor of female students on their attitudes toward

environmental sensitivity.
Behavior:

To measure the environmental behavior according to gender variable, the mean, Std.
Deviation and the “t” test for the entire behavior scale and its subsections has been
calculated. Table (8) illustrates the results obtained:

Table (8)
Mean and Std. Deviation and “t” test for Environmental behavior for the student of the

University of Bahrain according to gender

Std. Sig. (2-
The field Sex n Mean Deviation t tailed)
Environmental behavior | male | 209 41.45 8.60 3.702 .001

female | 193 37.92 9.75
Ecomanagement behavior | male | 209 | 41.90 14.84 3.347 .001
female | 193 36.80 14.50
Persuasion behavior male | 209 42.03 15.44 3.272 001
female | 193 36.69 15.99
Economic action behavior | male | 209 42.75 21.29 3.702 001
female | 193 43.49 31.19
Political action behavior | male | 209 38.99 18.71 3.347
female | 193 38.41 22.35
Legal action behavior male | 209 | 39.90 19.01

female | 193 33.78 20.22

.001

3272 .001

Table (8) show this result
o There is significant difference (=0.001) in the level of Environmental
behavior according to sex in favor of the male subpopulation who obtain a

mean of (41.45), while female subpopulation gain a mean of (37.92).

57




o There is significant difference («=0.001) in the level of Ecomanagement

behavior according to sex in favor of the male

o subpopulation who obtain a mean of (41.9041), while the female

subpopulation obtain a mean of ( 36.7978).

o There is significant difference (a=0.001) in the level of persuasion
behavior according to sex in favor of the male subpopulation who obtain a
mean of (42.03), while the female subpopulation achieved a mean of

(36.69).

o There is significant difference (a=0.001) in the level of economic action
behavior according to sex in favor of the female subpopulation who obtain

a mean of (43.49), while the male subpopulation obtain a mean of (42.75).

o There is significant difference («=0.001) in the level of political action
behavior according to sex in favor of the male subpopulation who obtain a
mean of (38.99), while the female subpopulation obtain a mean of
(38.41).

o There is significant difference (a=0.001) in the level of legal action
behavior according to sex in favor of the male subpopulation who obtain a
mean of (39.90), while the female subpopulation obtain a mean of
(33.78).

In brief there is a significant difference between the genders in favor of male
students on the general behavior scale. This trend is reflected through all
subsections of the behavior scale except that of economic action behavior on

which the difference is in favor of female students.

Knowledge:

To answer this question, the mean, Std. Deviation and the “t” test for the entire
behavior scale and its subsections according to the gender variable has been

calculated. Table (9) illustrates the results obtained

58




Table (9)

Mean and Std. Deviation and “t” test for Environmental knowledge for the student of

the University of Bahrain according to gender

The field Sex n Mean DesS'it:t.ion t f;%ieg)
Environmental knowledge male | 209 | 34.33 13.90 700 484

female | 193 33.33 13.63
Ecological principles male | 209 | 41.30 19.90 -.611 542
female | 193 42.61 21.50

Environmental issues and male | 209 33.16 22.42

problems female | 193 | 27.67 | 2215 |2371) 018
Knowledge of Environmental | male | 209 23.32 21.66
issue investigation and action 249 804

strategies. female | 193 2275 21.96

Table (9) shows these results:
o No significant difference (0=0.05) in the level of Environmental

knowledge according to sex.

o No significant difference (¢=0.05) in the level knowledge in the

Ecological principles according to sex.

o No significant difference (2=0.001) in the level knowledge with

Environmental issue investigation and action strategies according to sex.

o There is a significant difference (=0.05) in the level knowledge of
Environmental issues and problems according to sex in favor of the male
subpopulation who obtain a mean of (33.16), while the female

subpopulation obtain a mean of (27.67).

To summarize the result above, there is no significant difference between the
two sexes on the general knowledge scale. The only significant difference in
the knowledge subsection is in the level knowledge of Environmental issues

and problems in favor of male students.

Environmental literacy index

To measure the level of the environmental literacy according to gender variable, the
mean, Std. Deviation and the “t” test variable has been calculated. Table (10)

illustrates the results obtained:
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Table (10)

Mean and Std. Deviation and “t” test for Environmental literacy for the student of the

University of Bahrain according to gender

The field Sex n Mean Std. t Sig. (2-tailed)
Deviation
Environmental literacy | _male | 209 | 44.65 6.48 2.152 0.032
female | 193 43.18 6.66

Table (10) shows this result:

o There is no significant difference (0=0.05) in the level of
Environmental literacy according to sex.

4.5.2.2 The level environmental literacy according to the age variable

Attitude:
To measure the level of the environmental attitudes according to age variable, the

mean, Std. Deviation and the “t” test variable has been calculated. Table no.(11)

illustrates the results obtained:

Table (11)

Mean and Std. Deviation and “t” test for Environmental attitude for the student of the

University of Bahrain according to age

The field Age n Mean Std. t  [Sig. (2-tailed)
Deviation

[Environmental Attitude under 20 | 286 | 57.91 8.18 -1.116 265
more than 20| 116 | 58.99 8.99

Environmental sensitivity under 20 | 286 | 78.83 16.43 -.909 364
more than 20, 116 | 80.49 1448

IPrevention and remediation of under 20 286 56.57 10.05 -.902 368

[Environmental problems and more than 20| 116 57.62 10.65

issues

Locus of control under 20 | 286 | 44.36 21.68 -247 .805
more than 20| 116 | 44.97 21.37

Table (11) shows this result:
o There is no significant difference (0=0.05) in the level of

Environmental Attitude according to age.

o There is no significant difference («=0.05) in the level of

environmental sensitivity according to age.

60




o There is no significant difference («=0.05) in the level of prevention

and remediation of Environmental problems and issues according to

age.

o There is no significant difference (0=0.001) in the level locus of

control according to age

There is no significant difference on the general attitudes scale according

to the age variable. A trend repeated in all subsections of the

environmental attitudes.

Behavior:

To measure the environmental behavior according to age variable, the mean, Std.

Deviation and the “t” test for the entire behavior scale and its subsections has been

calculated. Table (12) illustrates the results obtained:

Mean and Std. Deviation and “t” test for Environmental behavior for the student of the

Table (12)

University of Bahrain according to age

The field Age n Mean Std. t Sig. (2-
Deviation tailed)
Environmental behavior | under20 | 286 | 39.75 9.73 -.032 974
more than 20| 116 | 39.78 8.29
Ecomanagement behavior| under20 | 286 | 39.89 15.17 .888 375
more than 20| 116 | 38.38 14.14
persuasion behavior under20 | 286 | 39.18 15.91 -.551 .582
more than 20/ 116 | 40.19 15.98
economic action behavior| under20 | 286 | 43.52 29.60 485 628
more than 20{ 116 | 42.06 16.48
political action behavior | under20 | 286 | 37.64 20.72 |-1.583| .114
more than 20 116 | 41.35 19.83
legal action behavior under 20 | 286 | 37.03 20.42 .100 920
imore than 20| 116 | 36.80 18.32

Table (12) shows this result:

o There is no significant difference (0=0.05) in the level of Environmental

behavior according to age.
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o There is no significant difference (a=0.05) in the level of ecomanagement

behavior according to age.

o There is no significant difference («=0.05) in the level of persuasion

behavior according to age.

o There is no significant difference («=0.05) in the level of economic action

behavior according to age.

o There is no significant difference («=0.05) in the level of political action

behavior according to age.

o There is no significant difference (=0.05) in the level legal action

behavior according to age

There is no significant difference on the general behavior scale according
to the age variable. A trend repeated in all subsections of the

environmental behaviors.

Knowledge

To measure the environmental knowledge according to age variable, the mean, Std.
Deviation and the “t” test for the entire behavior scale and its subsections has been
calculated. Table no. (13) Illustrates the results obtained

Table (13)

Mean and Std. Deviation and “t” test for Environmental knowledge for the student of

the University of Bahrain according to age

The field Age n Mean Std. t Sig. (2-tailed)
Deviation

Environmental knowledge under20 | 286 | 33.79 13.93 -.146 .884
more than 20| 116 | 34.02 13.39

ecological principles under 20 | 286 | 41.61 20.97 -.469 .640
more than 20| 116 | 42.72 19.96

Environmental issues and under 20 | 286 | 31.34 21.80 1.105 270

problems more than 20| 116 | 28.50 23.90

knowledge of Environmental | under20 | 286 | 22.54 21.44 -.705 481

issue investigation and action |more than20| 116 | 24.30 22.64

strategies.

Table (13) shows this result:
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o There is no significant difference (=0.05) in the level of Environmental

knowledge according to age.

o There is no significant difference (a=0.05) in the level of ecological

principles according to age.

o There is no significant difference (=0.05) in the level of Environmental

issues and problems according to age.

o There is no significant difference (¢=0.05) in the level of knowledge with
of Environmental issue investigation and action strategies according to
age.

There is no significant difference on the general knowledge scale

according to the age variable. A trend repeated in all subsections of the

environmental knowledge.

Environmental literacy index

To measure the environmental behavior according to age variable, the mean,
Std. Deviation and the “t” test for the entire behavior scale and its subsections
has been calculated. Table (14) illustrates the results obtained:

Table (14)

Mean and Std. Deviation and “t” test for Environmental literacy among Bahrain

University student according to age

The field Age n Mean Std. t Sig. (2-

Deviation tailed)

Environmental literacy under 20 | 286 | 43.81 6.67 |-0.591] 0.555
more than 20| 116 | 44.26 6.43

Table number (14) shows this result:

o There is no significant difference («=0.05) in the level of prevention
and remediation of Environmental problems and issues according to
age.
4.5.2.3 The level of environmental literacy according to class standing
The following table illustrates the mean and the std deviation of the university of

Bahrain undergraduate students according to class standing.
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Table (15)

The mean and std scores of environmental literacy level according to college variable

Attitude Behavior Environmental Enw.ronmental
knowledge literacy
Class n
standing
s Mean S.td. Mean S.td. Mean S.td. Mean Sftd.
deviation deviation deviation deviation
First 137 57.91 8.79 39.34 10.43 34.80 13.92 44 .00 7.08
Second 187 | 58.32 8.03 39.76 8.74 32.90 13.81 43.60 6.38
Third 55 58.56 9.06 41.30 9.08 34.70 14.06 44 80 6.32
Forth 23 58.41 8.27 38.41 7.36 33.00 11.82 43.20 5.58

Table 15 shows the following results:

o The highest performance on the general attitudes scale was achieved by the third
year students who achieved a mean of (58.56) and std deviation of (9.06) while the
lowest was achieved by the first year students who obtained a mean of (57.9) and
std deviation of (8.79).

o The highest performance on the general behavior scale was achieved by the third
year students who achieved a mean of (41.30) and std deviation of (9.08) while the
lowest was achieved by the forth year students who obtained a mean of (38.41)
and std deviation of (7.36).

o  The highest performance on the general knowledge scale was achieved by the
first year students who achieved a mean of (34.80) and std deviation of (13.92)
while the lowest was achieved by the second year students who obtained a mean of
(32.90) and std deviation of (13.81).

o The highest performance on the environmental literacy scale was achieved by

the third year students who achieved a mean of (44.89) and std deviation of (6.52)

while the lowest was achieved by the forth year students who obtained a mean of

(43.28) and std deviation of (5.58).

Attitudes:

To measure the environmental behavior according to class standing variable, One-
Way ANOVA analysis for the entire attitude scale and its subsections has been
calculated. Table (16) illustrates the results obtained:
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Table (16)

One-Way ANOVA for Environmental Attitude for the students of the University

of Bahrain according to class standing

The field ol e e e i,
Squares Square

Between Groups | 20.535 3 6.845 | .096 |.962
Environmental Attitude | Within Groups [26249.786| 398 | 71.525
Total 26270320 | 401
Between Groups | 621.692 3 207.231 | .820 |.484
Environmental sensitivity | Within Groups |92790.538| 398 | 252.835
Total 93412.230| 401
Prevention and remediation| Between Groups | 15.706 3 5.235 |.050 |.985
of Environmental problems| Within Groups [38666.018 | 398 | 105.357
and issues Total 38681.724 | 401
Between Groups | 1160.612 3 386.871 | .831 |.478
Within Groups |170911.491] 398 | 465.699
Total 172072.102| 401

locus of control

Table (16) shows this result:
o There is no significant difference (0=0.05) in the level of Environmental

Attitude according to class standing.

o There is no significant difference («=0.05) in the level of prevention and
remediation of Environmental problems and issues according to class

standing.

o There is no significant difference (=0.05) in the level of prevention and
remediation of Environmental problems and issues according to class

standing.

o There is no significant difference (x=0.05) in the level locus of control

according to class standing.

There is no significant difference on the general attitudes scale according
to the class standing variable. A trend repeated in all subsections of the

environmental attitudes.
Behavior

To measure the environmental behavior according to the class standing variable, One-
Way ANOVA analysis for the entire attitude scale and its subsections has been

calculated. Table (17) illustrates the results obtained:
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Table (17)

One-Way ANOVA for Environmental behavior for the students of University of

Bahrain student according to class standing

The field Sumof | gp | Mean | g g
Squares Square

Environmental behavior | Between Groups 182.2 3 60.735 696 | .555
Within Groups 32023.7] 398 | 87.258
Total 322059 401
ecomanagement behavior Between Groups 1070.0 3 356.677 | 1.619 | .185
Within Groups 80872.6| 398 | 220.361
Total 81942.6| 401
persuasion behavior Between Groups 1446.3 3 482.097 | 1.918 | .126
Within Groups 92229.6| 398 | 251.307
Total 93675.9| 401
economic action behavior | Between GI'OUpS 701.5 3 233.828 | .332 | .802
Within Groups 258670.7] 398 | 704.825
Total 259372.21 401
political action behavior Between GI'OUpS 2731.2 3 910.385 | 2.184 | .090
Within Groups 152973.0] 398 | 416.820
Total 155704.2] 401
Between Groups 647.7 3 215.909 | .548 | .650
legal action behavior Within Groups 144557.0, 398 | 393.888
Total 145204.7] 401

Table (17) shows this result:
o There is no significant difference (a=0.05) in the level of Environmental

behavior according to class standing.

o There is no significant difference («=0.05) in the level of ecomanagement

behavior according to class standing.

o There is no significant difference (¢=0.05) in the level of persuasion

behavior according to class standing.

o There is no significant difference (a=0.05) in the level of economic action

behavior according to class standing.

o There is no significant difference («=0.05) in the level of political action

behavior according to class standing.

o There is no significant difference (2=0.05) in the level legal action

behavior according to class standing.
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There is no significant difference on the general behavior scale according

to the class standing variable. A trend repeated in all subsections of the

environmental behaviors.
Knowledge:
To measure the environmental knowledge according to the class standing variable,
One-Way ANOVA analysis for the entire knowledge scale and its subsections has
been calculated. Table (18) illustrates the results obtained:

Table (18)

One-Way ANOVA for Environmental knowledge for the students of University of

Bahrain student according to class standing

Sum of Mean

The field df F Sig.
Squares Square
Between Groups 302.1 3 100.703 | .530 | .662
Environmental knowledge | Within Groups | 69774.9 | 398 | 190.122
Total 70077.0 401

Between Groups | 1194.7 3 398.217 | 932 | 425
Within Groups | 156855.8 | 398 | 427.400

ecological principles

Total 158050.5 | 401
Environmental issues and Bet.we_en Groups 615.3 3 205.087 | .406 | .749
problems Within Groups | 185557.2 | 398 | 505.606
Total 186172.5 | 401
Knowledge of Environmental| Between Groups 307.0 3 102.335 | .214 | .886
issue investigation and action] Within Groups | 175151.2 | 398 | 477.251
strategies. Total 175458.2 | 401

Table number (18) shows this resuit:

o There is no significant difference (a=0.05) in the level of Environmental

knowledge according to class standing.

o There is no significant difference (¢=0.05) in the level of ecological

principles according to class standing.

o There is no significant difference («=0.05) in the level of Environmental

issues and problems according to class standing.

o There is no significant difference (¢=0.05) in the level of knowledge with
of Environmental issue investigation and action strategies according to

class standing.

There is no significant difference on the general knowledge scale
according to the class standing variable. A trend repeated in all subsections

of the environmental attitudes.
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Environmental literacy index
To measure the environmental literacy according to the class standing variable, One-

Way ANOVA analysis for the environmental literacy scale has been calculated. Table
no. (19) Illustrates the results obtained:

Table (19)

One-Way ANOVA for Environmental literacy for the students of University of

Bahrain student according to class standing

The field Sumof | g | Mo p o S
Squares Square
Between Groups 65.617 3 21.872 500 | .682
Environmental literacy Within Groups 16041.802 | 398 43.711
Total 16107.419 | 401

Table number (19) shows this result:
o There is no significant difference (0=0.05) in the level of
environmental literacy according to class standing.
4.5.3 Summary to question three
To investigate question three, the researcher has used the "t" and "ANOVA" tests to
find if the presence of significant difference between the subpoulations; and here is a

summary of the results

There is no significant difference on the general attitude scale in relation to the
gender variable except in environmental sensitivity where the significant

difference between the genders is in favor of female students.

The picture is different in case of behavior where is significant difference
between males and females in favor of males except in the economic action

behavior.

In the knowledge part, there is also no significant difference between the two
sexes except in the knowledge Environmental issues and problems in favor of

male students.

The same result also can be seen on the environmental literacy index where no

difference between the two genders.
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The same result was obtained for the age and class standing variables.

Hypothesis three has been substantiated partially in case of environmental behavior
only.
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Chapter five

Discussion

5.1 The environmental literacy at the University of Bahrain
5.1.1 The level of environmental attitudes:

Although the general performance on the attitude scale was very low, the students
have demonstrated diversity toward the different aspects of environmental attitudes.
Their sensitivity toward the environment which includes their attitudes toward loving
and enjoying the environment was relatively high, scoring near the (B) grade. Indeed
this is the highest point the student of the University of Bahrain achieved in the whole
of the environmental literacy scale. It shows a high readiness on behalf of the students
to learn about and for the environment, a fact on which the university should
capitalize and introduce an environmental literacy programs.

In the second part of the attitude section which includes the students’ attitude toward
environmental issues such as environmental legislations and its effect on the economic
growth, land allocation and on personnel freedom, the students’ performance was low.
In my opinion this may be related to the fear of unemployment and the housing crisis
here in Bahrain.

This result may show unawareness on behalf of the students because the industrial and
economic growth can go hand in hand with the protection of the environment which is
indeed the essence sustainable development.

The third part which deals with how much control people feel they have over
environmental issues and to what extent their individual actions matter which is called
locus of control. Their achievement was very low and; it shows that the students are
not certain about the effectiveness of their individual contributions, or their role in
influencing others. This trend should reverse with the adoption of democracy in the
country where legislatures are elected by the citizens.

The attitude ranks first in the environmental literacy components. This is consistent
with many studies carried out on environmental literacy components. In a survey
conducted at the Mount Holyoke College, the students’ attitude achievement was the
highest amongst the environmental literacy components (Monosson, 2003). The same

result was repeated at a study carried out to measure environmental literacy in high
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Schools of Florida (Bogan and Kromrey, 1996 ), Wisconsin (Champeau et al, 1997 )
and the adult citizens of Pennsylvania(Johnson et al, 2000 ) to mention but few.
However the low score obtained by the university students is inconsistent with many
studies measuring the environmental literacy components. Many studies have shown a
higher attitudes performance. For example, at the Mount Holyoke College the mean of
the students on the attitude scale was 85 % (Monosson, 2003) and 75.5 % at Florida
high schools (Bogan and Kromrey, 1996 ) to mention but few.

As it appears in the literature review, environmental knowledge is a prerequisite for
positive environmental attitudes. The poor result of environmental attitudes maybe
directly linked to the bad performance achieved by the students on the knowledge
scale.

5.1.2 The level of environmental behavior:

Similar to the attitude score, the score of environmental behavior is low as well.

It is firmly in the (F) range. The highest score achieved in the behavior section was in
the Economic action behavior which describes the purchasing style of the students.
The lowest was in the field of Legal action behavior which describes the action taken
by the students if they notice any unlawful environmental act. The rest of the
environmental behavior subsections which describe the action taken by the students in
EcoManagement , Persuasion, Political action show close results.

Besides having low score on the attitudes scale, the very low performance of the
students may be related to a number of factors. These include the extreme weather in
Bahrain which may prohibit people in many times of the year to take even a simple
walk. Another reason is the unreliableness of public transport. In addition the lack of
facilities that promote environmentally friendly behavior such as the facilities and
programs of recycling may be another factor. A fledgling democracy that has recently
begun may be a factor in supporting the candidates who supports the environmental
causes.

These factors are possible factors and more research is needed to verify or deny them.
The students’ achievement on the behavior scale followed the attitude and precedes
the knowledge performance. This is unusual because in many studies the researcher
has investigated the lowest performance is in the behavior section of the
environmental literacy (Monosson, 2003,Bogan and Kromrey 1996, Champeau et al,
1997).

It is also unusual in its very low score. In many studies, students around the world

achieved better than the university students in the behavior section. For example, at
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the Mount Holyoke College the mean of the students on the behavior scale was 61 %
(Monosson, 2003), and 56.7 % at Florida high schools (Bogan and Kromrey, 1996).

As discussed in the literature review, the environmental responsible behavior is a
function of the attitude intentions and the relatively low performance of students on

the attitude scale may have led to this poor result.

5.1.3 The level of environmental knowledge:

The students perform badly on the knowledge scale. Indeed it is the lowest of the
environmental literacy components. However there is variation in their knowledge
about the different aspects of the environmental knowledge. The highest score on the
environmental knowledge scale was in the Ecological principles and the lowest was
their knowledge about Environmental issue Investigation and Action Strategies.

The main reason for this low grade on knowledge scale may be because of lack of
environmental literacy programs that teach the undergraduate students about the
environment and sustainable development.

The general trend observed in the studies carried out worldwide is a low knowledge
score but not as low as that of the University of Bahrain Students’ achievement
(33.85%). In the study carried out in Mount Holyoke College the mean of the students
was 61 % while in Florida high school it was much lower at (36.7%)

The low achievement of the students on the knowledge scale may contribute strongly
to the low performance of the students on both the attitudes and on the behavior

scales.

5.1.4 The level of environmental literacy index:
The poor results in all the major components of the environmental literacy reflected
badly on the composite index. The end result of environmental literacy index was very

low.

5.2 The correlation:

The intension behind the analysis of the correlation between the major components of
the environmental literacy is to see whether the popular belief that increasing the

learners’ knowledge will lead to positive attitudes toward the environment which will

eventually lead to a responsible environmental behavior.
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In other words, the correlation analysis will look at whether the knowledge will
mediate attitudes which in turn will be translated into environmentally responsible
behavior which is the desired outcome of the environmental literacy . The correlation

analysis found in this study can be represented diagrammatically as follows Figure 5.

r=0.312

Attitudes Behavior

r=0.421

Knowledge

Figure-5. The result of the correlation between the environmental knowledge components

The result shows that there is strong correlation between the knowledge component of
the environmental literacy and the attitudes while there is a moderate correlation
between attitudes and behavior. The result is similar to many studies conducted in this
field and already mentioned in the literature review. It confirms the belief that by
increasing the knowledge we will have a leaner with positive attitudes, which will lead
to environmentally responsible behaviors. Based on the result of the correlation

analysis, the following diagram can be drawn.

Knowledge Behavior

Figure 6. The correlation model deduced from the study

This model can be used by the university to devise any future environmental literacy
program at the university. That is to say instructing the students about the
environmental factual knowledge will not translate automatically into the preferable

outcome, which is a student with behavior that does not endanger the environment and
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its delicate systems. When the university decides to build an environmental literacy
curriculum, it should give equal emphasis to building their attitudes, which in turn

would translate into environmentally responsible behavior.

5.3The subpopulation analysis:

5.3.1 Analysis of subpopulation according to gender:

Attitudes:

The results showed that there is no significant difference between the two sexes at the
University of Bahrain on the general scale of attitudes with the female subpopulation
scoring a slightly higher score than their male counter parts. This result is reflected in
both in the level of the prevention and remediation of Environmental problems and
issues and the locus of control.

. However the result showed there is significant difference in performance on the
environmental sensitivity between the females and males in favor of females.
However, this lack of significant difference between the two genders on the general
attitudes scale is inconsistent with many studies conducted on the relation between the
gender and the concern about the environment which found that there is strong
relation between the environmental concern and the gender in favor of females. These
studies include a study by Connell et al. (1998), Clarke(1996), and Hampel et al.
(1996) to mention but few.

Behavior:

The results obtained from the university of Bahrain undergraduate students showed
that there is significant difference in the behavior section in favor of males. This was
reflected in all subsections of the behavior section except that of the economic action
behavior.

The result is contradictory to several studies the researcher has found. In a study
conducted by Connell et al (1998), they found that female students were more
regularly and more extensively involved in behaviors to improve environmental
quality.

This finding was supported by a study conducted by Morris and Schagen (1996)
which found that girls had significantly higher scores than boys for individual

environmental behaviors.
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Furthermore, in a survey undertaken by Roper Starch Worldwide (1994), it was found
that “gender is a key factor in five out of the top six environmentally-friendly

behaviors™.

The knowledge:

There is no significant difference between the genders in the knowledge section or in
its subsections with male scoring higher then than female subpopulation.

The studies in literature showed mixed results concerning the relation between the
gender and the performance on the knowledge scale. For example, Gambro and
Switzky (1999) found that males performed better on the knowledge scale while
Connell et al. (1998) found that “female students had stronger conceptual knowledge

than male students”.

The environmental literacy score:

There is no significant difference on the scale of environmental literacy according to

sex. The female students scored lower than their male colleagues.

5.3.2 Analysis of subpopulation according to the age

Attitudes:

No significant difference on the general scale of attitudes or in any of its subsections
with students 20 years or younger scoring lower than the students who are 20 years or
over.

This finding contradicts the belief in the literature where the age is a predictor of the
environmental attitudes (Volsky, 1999).

Many studies support this belief including that of Tuna (1998), Australian bureau of
statistics (Yenken et al, 2004) and Kaltenborn & Bjerke (2002) to mention but few.

Behavior:

No significant difference has been found between the students according to the age
variable on the behavior scale. Students of 20 years and younger score almost the
same as the students who are older. Similar to the attitudes, age is a predictor of
behavior; and not finding any significant difference between the age groups may be

reiated to the closeness of the age group i.e a span of about four years.
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The knowledge

The environmental knowledge according to the age variable has similar results to the
behavior and the attitudes scales. No significant difference has been found between
the two age groups on the environmental knowledge with the students over 20 years
scoring higher.

This result is inconsistent with a number of studies the researcher found that include
Minnesota report card (Minnesota, 1999) and a study conducted by The American
National Environmental Education and Training Foundation (NEETF) on

environmental literacy in the United States.

The environmental literacy index:

There is no significant difference between the two age groups.
The result is very difficult to explain because it could be supposed that as the students
spend more time at the university they would gain more knowledge, which should be

translated into a positive attitudes and behavior.

5.3.3 Analysis of subpopulation according to the class standing:

Attitudes:

The results show that there is no significant difference between the different class
years on the attitudes scale. The students of the third year scored the highest while the
first year students scored the lowest score.

The result is consistent with the only study the researcher found that discusses the link
between the attitudes and the academic orientation and abilities. Morris and Schagen
(1996) found that there is no statistically significant relationship between students’

ability and their level of environmental concern.

Behavior:

There is no significant difference between the university students according to class
standing on the behavior scale. The highest score is achieved by the third year
students while the lowest was achieved by the forth year students.

The result of the lack of significant difference between the university students
according to class standing on the behavior scale is an unfortunate one. It could be
assumed safely that if the university is engaged in environmental problems its students

would perform better with the advancement of their class standing. This fact is
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reflected in a2 number of studies including that of Kuhlemeier et al (1999), Roper
Starch Worldwide (1994) and Morris & Schagen (1996).

The knowledge

Similar to the results on the attitudes and behavior scales, there is no significant
difference between the students according to the class standing variable on the
knowledge scale. The highest grade was achieved by the first year students while the
lowest was achieved by the second year students.

As with the behavior, it could be assumed safely that with the advancement of class at
the university, the students should be more exposed to the environmental concepts
which in turn would enhance their performance on the knowledge scale. Many studies
support this assumption including that of Kuhlemeier et al (1999), Roper Starch
Worldwide (1994) and Gambro &

Switzky (1999).

The environmental literacy index:

There is no significant difference between the university students according to class
standing on the environmental literacy index scale. The highest score is achieved by
the third year students while the lowest was achieved by the forth year students.

The result is difficult to explain because it could be safely said that as the students g0
higher in their studies they would become more exposed to the environmental
knowledge and consequently their attitudes would be more positive and their behavior

would be more environmentally friendly.
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5.4 Conclusion:

Sustainable development is a concept that was developed in the late eighties. Since
then it gains much publicity and popularity because it gives a framework for social
justice while at the same it encourages the conservation of the environment and the
expansion of the world’s economies. In the kingdom of Bahrain there are many major
challenges to sustainable development most of them revolve around the environment.
This makes the protection of the environment a priority that must be pursued. One of
the most important tools to protect the environment goes through the enlightenment of
citizens about the dangers facing the environment and here comes the vital role played
by the environmental education. Environmental education should infiltrate all stages
of education and it should not be confined to one educational stage. Especially vital to
the society is the awareness of the undergraduate students who soon would become
the professionals in all walks of life and whose decisions would effect the
environment deeply both directly and indirectly. This fact made environmental
education a necessity rather than choice. But what about our national university the
most important of all universities in Bahrain -historically and at present- is it fulfilling
its obligation in rising a generation that is aware of the environmental challenges
around them. This idea was behind this thesis. The researcher has surveyed the
environmental culture at the University of Bahrain and the level of environmental
literacy among its undergraduate students. Unfortunately the researcher has
discovered that the university should do a lot to line its practices with that of the
protection of the environment. on the other hand the researcher has developed a
questionnaire to measure the environmental literacy among the undergraduate
students. The researcher found that the students should be more a ware of the
environmental problems that surround them, they should be more concerned about the
environment; and they have to take further actions to protect the environment.

The researcher has found an uncommon equality between the two genders of the
university regarding the knowledge about and attitude towards the environment. the
researcher found there is a strong correlation between knowledge and attitudes,
moderate correlation between attitudes and behavior and weak correlation between the
knowledge and behavior a fact that highlight the idea that only filling the brains of the
students with knowledge would not necessarily translates into environmental action.
The researcher hopes that the university would befit from this study and take his

recommendations into consideration.
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Recommendations:

Based on the results and discussion in this thesis, the researcher recommends the

following:

The university should make the environmental literacy a priority and include

the promotion of it in its mission statement.

The university should sign a treaty that encourage sustainable. development in

the university such as Talloires Declaration.

Line itself with the environmental practices.

Make environmental literacy requirement to all degrees.

Encourage the activities in the environment.

Encourage research in the environment and sustainable development.

Further studies:

Through out my investigation in the literature, the researcher has found many gaps in

the body of knowledge concerning the environmental literacy in Bahrain. The research

may be directed to the following studies:

79

Measuring the environmental literacy for the Bahraini society as a whole as it
is already done in a number of countries.

Finding and comparing the environmental literacy level between the
universities in Bahrain and in the wider region.

Finding the environmental literacy in the pre college school system.

Defining and estimating the factors such as media and the school system that
influence the environmental literacy in Bahrain.

Measuring the effect of an intervention such as a program on the level of
environmental literacy at the University of Bahrain.

Measuring the effect of an environmental literacy program on the correlation
between the major components of the environmental literacy.

Measuring the effect of an intervention program on the correlation between the

major components of the environmental literacy.
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8. measuring the role played by the social institutions such as mosques and clubs

in promoting the environmental literacy




List of references

Ajzen, 1. and M. Fishbein. (1980). Understanding Attitudes and Predicting Social
Behavior. Englewood Cliffs, NJ: Prentice-Hall

Ajzen, 1. (1988). Attitudes, Personality and Behavior. Chicago, the Dorsey Press.

Al Amid, A.(2006): History of Bahrain. Bahrain, Arab Open University.

Almadni,A., Ayoub,M., and Ahmad,J., (2000). National report on the implementation
of the United Nations convention to combating desertification, Bahrain, Ministry of
Works & Agriculture, Agricultural Affairs.

Al-Mutaz, A. (2001). Environmental impacts of water desalination along the coastal
region of Israel and the Palestinian Authority, Palestinian Authority, Al-Quds

University.

Alwasat (2005).the misery of Almaameer village, 1st of may p2.

Anderson, V, (1991). Alternative economic indicators, London, Routledge.

Anon (2004) education for sustainability: an agenda for action, USA President's

Council on Sustainable Development, Government Printing Office.

Aronson et al (2003): social psychology, Englewood Cliffs, New Jersey: Prentice
Hall.

Baron, A., & Byme, D. (2004). Social psychology with research navigator. Tenth
Edition. Boston, Allyn and Bacon.

Basson, P., Burchard,J.E., Hardy,J.,T., and Price,A.,R. (1981). Biotopes of the
western Arabian gulf. 2nd ed, Saudi Arabia Aramco.

Blockstein, D. (2003). Recommendations for education for a sustainable and Secure

Future. National Council for Science and the Environment.

81




Blowers, A. (1993). Planning for a sustainable development, London, town and

country association

Bogan, M. B., and Kromrey, J. D.(1996). Measuring environmental literacy of high
school students. Florida Journal of Education Research, 36(1), 1-7.

Bordens and Horowitz (2001). Social psychology. New Jersey. Lawrence Erlbaum

Associates.

Brundtland, G.H.(chairman)(1987). Our common future. The world commission on

environment and development, oxford: OUP.

Champeau, R., and Peri,P. (1997). Are we walking the talk? Wisconsin, Wisconsin

centre for environmental education.

Clarke, B. (1996). Environmental attitudes and knowledge of Year 11 students in a

Queensland high school. Australian Journal of Environmental Education, 1(12), 19-26

Connell, S., Fien, J., Sykes, H. and Yencken, D. (1998). Young people and the
environment in Australia: Beliefs, knowledge, commitment and educational

implications. Australian Journal of Environmental Education, 1(14), 39-48.

Conocophillips.(2005). Sustainable development. Available from:
http//sd.conocophillips.com/index2.html
[Accessed on 3 January 2006]

Coon, D.(2004). Psychology: A modular approach to mind and behavior. Thomson
Wadsworth.

Coppola, N. (1999). Greening the Technological Curriculum: A Model for
Environmental Literacy. The journal of technology studies (online) xxv (2). Available
from: http://scholar.lib.vt.edu/ejournals/JOTS/Summer-Fall-1999/Coppola.html.
[Accessed on 13 February 2006].

82




Cortese. (1999). education for sustainability. Available from:
http://www.secondnature.org

[Accessed on 15 February 2006]

Cottrel and Graffe (1997). Testing a conceptual framework for responsible behavior.

The journal of environmental education 29(1): 17-27.

Daly,H. & Cobb, J. (1989). For the common good. Beacon Press, Boston.

DeCoster, J. (2004). Data Analysis in SPSS. Available from: http://www.stat-

help.com/notes.html.
[Accessed 24 January February 2006]

Driscoll, M. (1994). Psychology of learning for instruction, Needham Heights, Allyn
& Bacon.

Dunlap, E., Gallup, G., and Gallup, A. (1992). Health of the planet: Results of a 1992
international environmental opinion survey of citizens in 24 countries. Princeton, NJ:

The George H. Gallup International Institute.

Environmental Protection Agency, (2006a). Ocean discharge criteria evaluation for
the draft NPDES general permit for Cook Inlet oil & gas Activities. Available from:
http://yosemite.epa.gov/r10/WATER.NSF/NPDES+Public+Notices/EPA+Prop814/$F
ILE/AKG315000%200DCE%20Sec.2-5.pdf

[Accessed 20 January December 2005]

Environmental Protection Agency (2006b). Environmental education. available from:

WWW.€pa.gov
[Accessed on 26 December 2005]

FIEN, J. (1988). Education for the Australian environment. Bicenternial Australian

studies school project. Canberra: Curriculum Development Centre.

Friend of Earth (2006). Measuring progress. Available from:
http://www.foe.co.uk/campaigns/sustainable_development/progress/
[Accessed 20 December 2005]

83




Gage and Berliner (1998). Educational psychology. Boston. Houghton Mifflin.
Gambro, J.S. & Switzky, H.N. (1999). Variables associated with American high
schools students’ knowledge of environmental issues related to energy and pollution.

Journal of Environmental Education, 30(2), 15-22.

General directorate of statistics (2004). Bharin in figures. Kingdom of Bahrain central

informatics directorate

Golley, B.(1998). A Primer for Environmental Literacy. Connecticut: Yale

University Press.

Hackett, Steven C. (2006). Environmental and natural resources economics: Theory,

Policy, and the Sustainable Society, 3rd ed. New York: M.E. Sharpe.

Hanna, G. (1995). Wilderness-related environmental outcomes of adventure and
ecology education programming. The Journal of Environmental Education, 27(1), 21-

32.

Hampel, B., Holdsworth, R. & Boldero, J. (1996). The impact of parental work
experience and education on environmental knowledge, concern and behaviour among

adolescents. Environmental Education Research, 2(3), 287-300.

Hines, J,. Hungerford, R. and. Tomera, N.(1986/87). “Analysis and synthesis of
research on responsible environmental behavior: a meta-analysis.” Journal of
Environmental Education. 18(2), 1-8.

Hoody, L.(1996). The educational efficacy of environmental education. San Diego,

California. State education and environment round table.
Hungerford, H. R., Peyton, R. B,, and Wilke, R. J. (1980). Goals for curriculum

development in environmental education. The Journal of Environmental Education,

11(3), 42-47.

84




lozzi, L.A., (1989). What research says to the educator? Part one: Environmental
Education and the affective domain. The Journal of Environmental Education, 20(3),

3-9.

TUCN, UN E P, and WWF (1991). Caring for the environment. Gland, WCU.

Jackson, T., and Roberts, P. (2000). A review of indicators of sustainable
development: a report for Scottish enterprise Tayside. Available from:
http://www.trp.dundee.ac.uk/library/pubs/set.html

[Accessed 14 December 2005]

Johnson, Pauleete, smith-sabasto and Nicholas J. (2000). the first Pennsylvania
environmental readiness for the 21* century survey report. Pennsylvania.

Pennsylvania center for environmental education.

Kaltenborn,P and Bjerke, B.(2002). The Relationship of General Life Values to

Attitudes toward Large Carnivores. Human ecology review,1(9), 55- 61.

Kuhlemeier, H. Van Den Bergh and Lagerweij, N. (1999). “Environmental
knowledge, attitudes and behavior in Dutch secondary education.” Journal of

Environmental Education. 30(2), 4-15.

Kumar, R. (1999). Research methodology. London. Sage publications.
Leal,L.(2003). Essential of psychology . Piscataway, New Jersey. Research and

education association

Lee, S. (2005). Encyclopedia of School Psychology. London. Sage publications.

Lord, C. (1997). Social psychology. San Diego, CA. Harcourt Brace .

Marcinowski, T.J. and L. Rehring. (1995). The secondary school report: A Final
Report on the Development, Pilot Testing, Validation, and Field Testing of the
Secondary School Environmental Literacy Assessment Instrument. Ohio. Office of

Research and Development, US Environmental Protection Agency.

Markham, M. (1998). Introduction to experimental behavior. Florida. Florida

international university.

&5




Mazur, J. (1988). Learning and behavior. New Jersey, Prentice Hall.

McBeth, C. (1997). An historical description of the development of an instrument to

assess the environmental literacy of middle school Students.

Thesis (PhD).Southern Illinois University.

McKee (2000): Involving People, Evolving Behaviour, Southbound & UNICEF.

Mckeown, R. (2002). Education for sustainable development tool kit. Center for

Geography and Environmental Education, University of Tennessee.

Ministry of finance.( 2006): Recurrent Expenditure by Ministries for the Fiscal years
2005 & 2006. Bahrain, ministry of finance. Available from:
http://www.mofne.gov.bh/money/Budget05-06/Table3.pdf

Monosson, E. (2003). Environmental Literacy Survey Results. The Mount Holyoke

College community.

Morris, M. and Schagen, I. 1996. Green attitudes or learned responses? Slough:
NFER.

Morrone, M, Mancl, K, & Carr, K. (2001). Development of a Metric to Test Group
Differences in Ecological Knowledge as One Component of Environmental Literacy.

The Journal of Environmental Education, 32(4), 33-42.
MSMAEA, (2002). National Report to the World Summit on Sustainable
Development, Bahrain, Ministry of State, Municipalities Affairs and Environmental

Aftair.

Omran, Z(2002). A brief report on the environmental situation in Bahrain. Bahrain,

committee of the protection of the marine life, the environment and the wildlife.

Pasley, N., (1998). Review questions for human physiology. New York. The
Parthenon publishing group.

86




Pickett et al(2000): the environment. The American Heritage Dictionary of the
English Language, 4th ed. Boston: Houghton Mifflin.
Pinter,l. Hardi, P., and Bartelmus (2005).Sustainable development indicators: proposal

for the way forward, New York, international institute for sustainable development.

Poortinga, W., Steg,L.. and Vlek,C. 1. (2004). Values, Environmental Concern, and
Environmental Behavior: A Study into Household Energy Use. The journal of

environment and behavior, 36(1), 70-92.

Prassd, M. (2001). Green education: strategies. The World Education Fellowship
Conference: Education linking the planet, 23-27 April 2001, Sun City, South Africa.

Pulselli, M., Ciampaini, F., Tiezzi,E. and Zappia, C. (2005). The Index of
Sustainable Economic Welfare (ISEW) for a Local Authority: A Case study in Italy,
Italy, Universita degli Studi di Siena.

Rickinson, M. (2001). Making sense of environmental educational research as an
evidence base. the American Educational Research Association Annual Conference,

Seattle. -

Rickson, M. (2001). Learners and learning in environmental education: a critical

review of the evidence. Environmental Education Research, 7(3), 207-320.

Roper Starch Worldwide (1994). Environmental attitudes and behaviors of American
youth with an emphasis on youth from disadvantaged areas (ED 381 599).

Washington, DC: National Environmental Education and Training Foundation.

Roth, E. (1992). Environmental literacy: Its roots, evolution, and directions in the
1990s.0Ohio. ERIC/CSMEE.

Roth, R. E., and Perez, J. (1989). Twelfth grade student knowledge and attitudes

toward the environment in the Dominican Republic: An assessment. The Journal of

Environmental Education, 20(3), 10-14.

87




Rowe(2002): Environmental literacy and sustainability as core requirements: Success
stories and models. From the book Reprinted from Teaching Sustainability at

Universities, Walter Leal Filho, editor, Peter Lang, New York

Schultz, P. W. (2000). Empathizing with nature: The effects of perspective taking on

concern for environmental issues. Journal of Social Issues, 56, 391-406

Sets , J. and Biga, C. (2004). Bringing identity theory into environmental sociology.
Sociological theory, 21(4), 399-42

Smith, M. F. (1983). Sampling Considerations In Evaluating Cooperative Extension
Programs. Florida Cooperative Extension Service Institute of Food and Agricultural

Sciences university of Florida.

Soubbotina, P. T. (2004). Beyond economic growth. 2" edition. Washington, The

international Bank for Reconstruction and Development/The World Bank.

Stapp, W.B. (1969). The Concept of Environmental Education. Journal of
Environmental Education, 1(1), 30-31

Stapp, W., B. (1970). The environmental education. Journal of environmental

education. 2 (1), 40-45

Stern, P. (2000). Toward a Coherent Theory of Environmentally Significant behavior.
The journal of social behavior, 56 (1), 407-24

Suneja, V. (2000): Understanding business: Markets. London, Routledge.

Thomson and Hoffman. (2006). Measuring the Success of Environmental Education

Programs. Canada. Canadian parks and wilderness society

Trochim, W. (2001). The Research Methods Knowledge Base. Available from:
http://www.socialresearchmethods.net/

[Accessed on 1 march 2006]

88




Tuna,M (1998). Public Environmental Attitudes In Turkey. Mugla, Mugla University,
Department of Sociology.

Taylor. (1999). Environmental Sustainability and Higher Education: A Survey
Analysis. The ULSF declaration.3(2).3-7.

UNCED (1992). Agenda 21. United Nations Conference on Environment and
Development. Rio de Janeiro 3rd-14th June, 1992.

UNESCO-UNEP,(1978). Final report intergovernmental conference on
Environmental education. Organized by UNESCO in Cooperation with
UNEP, Thilissi, USSR, 14-26 October 1997, Paris: UNESCO

UNESCO and UNEP, (1976). The Belgrade Charter. UNESCOUNEP Environmental
Newsletter, 1 (1), 1-2.
University of Michigan.(2001). Founder of the environmental education.

Availablefrom: http://www.umich.edu/news/Releases/2001/May01/r053101b.html

Volsky D,(1999). Exploring Age-Related Environmental Attitudes in the Context of
Wood Product Certification. Baton Rouge, LA. Louisiana State University
Agricultural Center.

Wilke, J., (1995a). Environmental education literacy/needs assessment project:
Assessing environmental literacy of students and environmental education needs for

teachers. Stevens Point, WI: University of Wisconsin-Stevens Point.

Wilke, J., (1995b). Environmental Literacy and the College Curriculum. EPA Journal,
21(2), 28-30.

Wolfe, V.(2001). A survey of the environmental education of students in non-
environmental majors at four-year institutions in the USA. International journal of

sustainability in higher education, 2(4), 301-315.

Yanken,D. Fien,J. Sykes,H. (2004). Environment, education and society in the Asia-

Pacific region: local traditions and global discourses. , London, Routledge.

89




Appendix- - A The list of referee and the letter addressed to
them

A list of the names of referees who were asked to establish the validity of the survey

instrument.

The name The position

Professor of instruction and teaching
Professor Khalil Shubbar
methods at the University of Bahrain

Professor of instruction and teaching
Professor Mohamed Qandeel . .
methods at the University of Bahrain

Professor of environmental chemistry
Professor Ahmed Yousef
at the University of Bahrain

Associate professor of environmental
Dr. Jameel Abbas . o .
biology at the University of Bahrain

Associate professor of chology at
Dr. Ahmad Sa’ad Jalal P Py By

the University of Bahrain
West Asia Regional director of the
Dr. A.Ellah S.Jawad Al-Wedaei protection of ozone layer at the
UNEP
Dr. Basil Al-Alian From the UNEP office in Bahrain

The former prime supervisor of
Dr. Khatoon Hameed Sangoor science curriculum at the ministry of

education in Bahrain

Dr. Fuad Qanboor From the UNEP office

i Assistant professor of arts at the
Dr. Isa Al-Wedaei .
University of Bahrain
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Dear Dr,

I am a graduate student at the University of Bahrain. My major is
“environment and sustainable development” a master program
administered by the college of scientific research. Currently I am writing
my thesis about the environmental literacy at my university. To determine
the environmental literacy for the under graduate students at the
university of Bahrain, I decided to use Wisconsin environmental
education framework developed by the Wisconsin center for

environmental education as a basis to construct my survey.

The survey consists of three sections each measuring one aspect of the
environmental literacy and they are the attitudes, behavior and the

knowledge.

Can you check whether the statements and the questions in survey are
related to the domain of interest and it is suitable for the undergraduate

students.

Sir, you can delete or add any statement or question where you think

appropriate.
Sir, Please find attached with this email the complete survey.

Thank you very much
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Appendix B- - the study instrument and the

translation
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Translation

Dear student,

The questionnaire which you are about to participate in composed of
statements that evaluate your feelings toward the environment and its
problems. There is no correct or wrong answer and the answer is correct

as long it describes your feeling.

Please put ( V) in front of the statement and in the cell(strongly agree,
agree, no opinion, disagree, strongly disagree) which closely describe

your feelings toward the environment.




No.

Statement

Strongly
agree

disagree

No opinion

disagree

DLLUELY

disagree

When I am outside, I usually don’t notice the natural things around
me like the flowers and the trees.

I’m not interested in reading about the environment.

I think most of the concern about environmental problems has been
exaggerated.

A community’s environmental regulations should not interfere with
industrial growth and development.

More controls should be placed on industry and agriculture to protect
the quality of the environment, even if it means that thing I purchase
will cost more.

I am not concerned about the fact that the world’s deserts are
increasing in size.

There are already enough laws to protect the environment.

I don’t think that recycling is worth all the trouble it takes.

More land should be set aside for wildlife habitats.

10

I 'am concerned about how much waste is produced in this country.

11

Laws should be passed and enforced that protect the quality of life in
the future even if it means that individual freedoms are limited.

12

I am not concerned about the rate of species extinction in the world.

13

I am concerned about environmental health hazards such as those
caused by air or water pollution.

14

I believe that I can contribute to the solution of environmental issues
by my actions.

15

It’s too hard to change my friends’ minds about doing things to help
the environment.
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Translation

Dear students,

The questionnaire you are about to participate in composed of
actions related to the environment and its problems. There are no
correct or wrong answers and it 1s correct as long it describes your
feeling about the environment. Please put (V) in front of the
statements and in the cell (almost always, often, sometimes, almost

never, never) which corresponds closely to your opinion.




Statement

Almost
always

often

Sometimes

Almost
never

Never

I 'turn off lights and appliances when they are not being used to
conserve electricity.

I talk to people that I notice doing something that harms the
environment in an effort to persuade that person to stop the activity.

I'walk, take public transportation, or ride a bike instead of using a
car in order to help protect the environment

[ make an effort to reduce the amount of goods I consume.

I set a positive environmental example for my friends to follow.

I support candidates for political offices who are concerned about
environmental problems and issues.

If I see an aluminum can on the ground when I’m out walking, I pick
it up and take it with me

I recycle paper, glass and/or metal waste products at home or at
university.

I avoid purchasing products that have a negative impact on the
environment,

10

I talk to my family and friends about what they can do to help solve
environmental problems.

11

I write or call politicians to express my views about environmental
issues.

12

I make a point of reading newspaper and magazine articles about the
environment.

13

I purchase one product over another product because it is packaged
in reusable, returnable or recyclable containers or packages.

14

I send letters to the newspaper about environmental problems or
issues.

15

I have reported environmental problems or violations that I have
noticed to the proper authorities.
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Translation

. A food web consists of

a) The animals that eat other animals in a community.
b) All the herbivores and carnivores in an ecosystem.
¢) Many interconnected food chains.
d) All the consumers in an ecosystem.
All of the same individual organisms that live on the ground in a particular
forest Share the same
a) Niche.
b) Habitat.
c) Life-style.
d) Food source.
Wolves eat deer. Does this interaction have any beneficial effects on the
deer population as a whole?
a) Yes, the wolves help keep the deer population size controlled.
b) No. The deer population is only harmed.
¢) Yes, the wolves help keep the population strong since the fastest,
Most alert deer survive.
c) Both (a) and (¢).
Based upon major ecological principles, we should conclude that
a) humans are a climax species that will last indefinitely.
b) the human species will soon become extinct; nothing we can do
will prevent this.
¢) the human species will last as long as there is a balanced ecosystem
that will support human life.
d) there is no way of predicting what will happen to the human
species; ecological principles do not apply to humans.
The process of photosynthesis in green plants
a) uses sunlight to burn energy in plants.
b) changes light energy into chemical energy.
¢) changes chlorophyll into sugar.
d) is a process used to burn sugar stored in plants so the plants can
grow.
Which of the following terms is used to describe all of the natural living
and nonliving interacting features of a given area?
a) habitat
b) Community
c¢) Biodiversity
d) Ecosystem
A particular aquatic ecosystem is contaminated by a chemical which tends
to remain stored in body fat. The highest concentration of this chemical
would most likely be found in which group of organisms in the ecosystem?
a) Plant life
b) Minnows
¢) Fish that eat insects and plants
c) fish-eating birds
Which of the following phrases refers to the potential ability of a system to
support population growth without harming the environment?
a) Carrying capacity
b) Species loading
¢) Non-sustainable growth
d) all of the above




10.

11.

12.

13.

14.

15.
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Some insecticides that were once effective in killing insects no longer
work very well. This is because

a) New insect species develop every day.

b) The wrong kind of insecticides were used.

¢) Insects with natural resistance survived and multiplied.

d) The insects produced many more offspring than the insecticide

could kill.
Which of the following contributes to air pollution at the surface of the
earth, and acts as a shield against ultraviolet rays in upper atmosphere?

a) Nitrous oxide

b) Methane

¢) Ozone

d) Sulfur dioxide
The main source(s) of emissions that have been identified as contributing
to acid deposition (acid rain) in the United States are

a) Volcanoes and forest fires

b) Petroleum refineries

¢) Automobiles and coal burning power plants

d) Aerosol sprays and refrigerant leakage
The rate of species’ extinction is higher now than at any time since the
period of the dinosaurs’ extinction. The main cause of this rapid decline in
biodiversity is

a) habitat alteration by humans

b) the illegal poaching or collecting of animals and plants.

c) changes in the Earth’s atmosphere due to human activities.

d) hunting by humans for food or sport.
a major nuclear accident occurred in 1986 at th nuclear
power plant. '

a) Belgrade '

b) Nagasaki

c¢) Chernobyl

d) Three Mile Island
Which of the following is most likely to help endangered species?

a) Outlaw the sale or possession of endangered species or products

made from them (skins, furs, ivory, etc.)

b) Create breeding programs in zoos for endangered animals.

¢) Use farming methods which do not damage habitat.

d) Maintain large protected natural areas where they live.
In the long term, which of the following would be the best way to lessen
the problem of solid waste?

a) Incinerate waste materials

b) Reduce the amount of materials being consumed.

¢) Reuse materials for other purposes rather than throwing them out.

d) Recycle materials that can be used again.

This is the end of the survey.
Thank you for your participation!
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Answer sheet
Hello, my name is Hameed s.Jawad Alwedaei . I am a student in environment and sustainable development
a master program administered by the deanship of scientific research. Currently I am writing my thesis
about the level of environmental literacy at the University of Bahrain. Please help me with answering the
questions and statements submitted to you by using this answer sheet. Rest assured that this process has
nothing to do with your grades and all information would be treated as confidential.

Name(optional):..........ccoveiiiia.... Sex: [ male [ female College: .................
Age:O <20 O>20 Class standing: [ first Osecond Clthird Cforth

Environmental attitudes

r

Strongly

disagree
R

Statement Strongly agree agree L No opinion disagree

vq br~g foey e 1o =N T -0 ERTEC N RV N EURY Y I

-——q——r———n——-—-—
ANENEEE

{ ——_H

Environmental behavior

—— |
Statement Almost always often Sometimes | Almost never never
! I |
2 |
3 |
4
5
6
7 |
8 |
9 |
10 }
11
12
13 F
14
EHE
=
Question a b | c d
1
2 |
3 |
4
5
6 |
7 |
. |




Appendix - - C the Wisconsin environmental education

framework
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Framework
Wisconsin Center for Environmental Education (1992)
University of Wisconsin, Steven's Point

Cognitive Outcomes:
Knowledge of Ecological Principles

Individuals, Populations, and Communities—
habitats, niches, and adaptations; food chains, food
webs; population dynamics; population and
community interactions

Change and Limiting Factors—change as a natural
process; biotic and abiotic limits to growth, size, and
distribution of populations

Energy Flow—sun as primary source, other sources
and forms of energy; transfer and energy through
living systems; first and second laws of energy—
conservation of energy, entropy; need for a consistent
source of energy by systems and individuals;
photosynthesis and respiration

Biogeochemical Cycling—conservation of matter,
nutrient and materials cycling; hydrologic cycle

Ecosystems and Biodiversity—importance of
biodiversity; interdependence of organisms;
ecosystems '

Knowledge of Environmental Problems and Issues

Air Quality—ozone depletion; global warming; acid
deposition; air pollution

Water Quality and Quantity—water pollution; use
and management

Soil Quality and Quantity—soil depletion and
pollution; use and management

Wildlife and Habitat—habitat and biodiversity loss;
use and management

Energy—sustainable and non-renewable;
consumption

Human Population and Health—overpopulation:
environmental health hazards

Waste—solid waste; hazardous wastes

Knowledge of Environmental Issue Investigation and
Action Strategies

Knowledge of Strategies Used to Investigate




Environmental Problems and Issues

Knowledge of Appropriate Action Strategies for the
Prevention or Resolution of Environmental Problems
and Issues

Affective Outcomes:
Environmental Sensitivity/Awareness

Positive Attitudes and Values for the Prevention and
Remediation of Environmental Problems and Issues
Regarding: air quality; water quality and quantity; soil
quality and quantity; wildlife and habitat; energy;
human population and health; waste

Determinants of Environmentally Responsible
Behavior
Locus of Control

Assumption of Personal Responsibility

Environmentally Responsible Behaviors
Ecomanagement; Economic Action; Persuasion;
Political Action; Legal Action




Appendix - - D Table showing the universities in Bahrain and their

number of colleges, undergraduate programs and number of students

(general directorate of statestics, 2004)

Colleges with | Number of | Number
The university |undergraduate | undergraduate of
programs programs students
the Arabian
Gulf University : : 803
Ahlia
University 4 t 199
AMA 1 5 889
Arab open 3 3 995
university
Applied science 3 1 Not
university available
University
college of 2 9 274
Bahrain
The gulf 5 22 272
university
The kingdom 3 12 Not
university available
New York Not
Institute of 1 5 .
Technology available
The Medical
University of 1 2 I\.IOt
Bahrain available
The Royal Not
University for 4 4 available

Women
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Appendix- - E Table showing the colleges at the University of Bahrain, the

undergraduate programs, environmental specialization, environmentally

compulsory course and elective courses(source :university of Bahrain

website:www.uob.edu.bh)

Academic . | Environmental | “°™P ulsqry electwt?
College Academic e course with course with
departments specialization . .
program environmental environmental
content content
BA in
Arabic N N Y
Arabic and studies
Islamic
studies i
BA in N N Y
Islamic
studies
BA in Y Y Y
sociology
BA in
som_al N N v
. service
Social
sciences
BA in
Arts 1 Geography Y Y Y
BA in
history N N Y
language and & N N Y
its arts language
and its arts
_ BAin N N Y
information
Information,
tourism and )
arts BA in N N %

tourism
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College Academic Academic Environmental | SOP ulsc?ry electlve?
departments e course with | course with
program specialization . )
environment | environmental
al content content
B.Sc. in
Business
Management N N Y
Management &
Marketing
B.Sc. in
Marketing N N Y
business
. B.Sc in
Accounting Accounting N N Y
Economics and B.Sc. in
Finance Banking and N N Y
Finance
Public Law
Academic
law
program N N v
BA of law
Private Law
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College dAcademlc Academic Environmental compulsqry ClCCthC'
epartments e course with | course with
program specialization . .
environment { environment
al content al content
curricula and
teaching methods i
g B.ed ( English) N N %
B.ed (primary
education) N Y Y
B.ed arts N N Y
Education B.ed of
Technology educational N N Y
Education technology
B.ed of
Psychology educational N N Y
Psychology
. B.ed of
Physical .
education Phy51c.al N N Y
education




Academic . . compulsory | elective
College departments Academic Env1r'on.meptal course with | course with
program specialization . .
environment | environment
al content al content
Bachelor of
Science in
Al‘Ch.ltCCtl.lral N N v
Engineering
Department of
Civil and
Architectural
Engineering
Bachelor of
Science in Civil N Y Y
Engineering
Chemica | Bchelorer
Engineerin i i
g g Engineering Chemical N N Y
Engineering
Department of Bachelor of
Electrical and Science in
Electronics Electrical N N Y
Engineering Engineering
Department of %i‘;gg}giﬁf
Mechanical . N N Y
. Mechanical
Engineering . .
Engineering
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i . . mpul electi
College Academic Academic Environmental | SOMPUSOTY ot ve
departments S course with | course with
program specialization . .
environment | environment
al content al content
BSci
Computer Coric ljlltler
Engineering mput N N Y
Engineering
Information
technology
BSc in
Co¥nput.er N N v
Engineering
computer science
Business
information N N Y
systems




Academic .. | Environmental | compulsory elective
College Academic . . .
departments Majors course with course with
program . .
environmental | environmental
content content
Physics
Bsc
Physics N N Y
Chemistry BSc.
Chemistry N N Y
i Mathematics .
science
Bsc in N N %
math
b?(ffom N Y Y
Biology &y
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Appendix - - F
Excerpt for the recurrent expenditure of ministries for the fiscal year 2005 and
2006

Table( * ) Jsx

Yoot 5 ¥eve oudlall il e Sall cilgall y el )0 Cuna 5 Saal cili g el
Recurrent Expenditure by Ministries for the Fiscal years 2005 & 2006

BD

JL.I.\J

Public Commission For the 3,281,000 3,028,000 59 51 Agenl Aalalf A5gY 41
Protection of Marine Resources, 4y hill Buall Y] 14 sl
Environment & Wildlife
Mohd Bin Khalifa Al Khalifa 5,591,000 5,591,000 | 4bl JAD o desa K e 43
Cardiac Center il acaasl)
Ministry of State for Shura 585,000 552,500 e ORIl 3 5 3y 54
Council & Representatives gl 5 s 5 gl
Council Affairs
Tenders Board 637,000 630,000 Claitiall ylaa 50
Transfer Budget 249,606,600 240,072,900 Ll padll i pad

Municipality Councils 612,000 612,000 Laldi hadh 60 14
Constitutional Court 1,620,000 1,620,000 4y gatl) 4uSadly 60 15
Radio & TV Corporation 11,000,000 11,000,000 S il 5 413y s 60 20
Bahrain Center for Research dad il oyt S e

1 0 7 2
& Study ,131,000 1,131,000 amily 60 24
Sunmni Awqaf 465,000 465,000 A CiE 60 27
Ja’afari Awqaf 465,000 465,000 4 yinall Ll @ 60 28
Bahrain University 32,000,000 32,000,000 O ad! Aada 60 30
Subsidies 10,936,000 9,936,000 Sl 4ile) 60 34
Bait al-Qura'an 76,000 76,000 Al 60 35
Shura Council 3,967,200 3,913,200 Sl dae 60 37
Districts 3,352,000 3,352,000 Ciladadl) 60 39
i{;f:hi:ouncd for Islamic 1,440,000 1,440,000 | LSt o all ey udad) 60 41
National Audit Court 2,203,000 2,203,000 LN A8 1 g 60 42
ngl_l f?ouncil for Vecational 3,500,000 3,500,000 | ieal syl Lot e 60 46
Training
l({)fﬁce of tl:e‘lj:cu;::mlif 200,000 200,000 SLaBYl Jaal s 60 63
D::presenum\e, ashimgton dai ’I,g i<l
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oadla
Oiasl dsala 4 g0 Salgdll CoUal L) AR (5 giana
ol 138 (38a g Loy jal dmala 5 oY) Bale Sl DU Akl ASED (5 gime (el Dl 0l 038 Ciina
Dbl s s 5 ol B e ALY i 55 i i) L i o S5 Ul (g0 Dbt FUES 3
TR (5 fhones pmms oy o ALnl 5 LS Al 3yl L)y SALaTY) a  Asid) D )
Al 2 el LU CRISS p3350) 5 OGN LYY il 3 Bilinly (55 ol il
petia % 231 5 S Ll 5 Ay gl y painall e 230 I el ) 5 ALY Baa (3al
Al o L
Go D3sSE A5 4hnd 50 3 ) adinall Ao e o Leindaiy Gl A8 DlALY) Gl Fiak s
Elis S dabae plasialy Ashall il delas s 5 385, 09 sl dadlas e 4l 5 Wil (005 LS
LS ) el
0.84 &l Clalaiy) Ll o
0.81 il S ool B o
0.73 4l &edl glaid o
Al ol s Cuny Bisba e all o3 it
Cishy  Cuew dilae Gubd P Ge Sl Guuliall 2l 30a3 5 Gl aaine Ll s Gl g
Aty Gl 402 Lgena gy i) adine (o dfiae Ay e Aie o bl
Sl Celay 12,01 Aol SPSS geabi s Al 53 Lilian) Lgiallas 435 ULV G b ellh 2y
8 i 1Y

(%58.22) 34.93 -4l ALY (5 fine
(%43.94) 26.36 ;) LS sLall (5 gine
(%33.85) 20.31 : Al 45 yedl) (g slse
(%39.76) 79.09 :aiull &N Al (5 sinsal

G sall o I Caola s ) AEY Dt il o Bl Y1 Jebee s 5 LS

O O o0 O

0. 421 4kl @ yedly Slalas¥! oy Bl Y ol ©
0.312 sagall ClSldl s clalai) o bl ¥ deee ©
0.021 il B yaally LS sl o B Y debee ©
IS S ol p A 500 Ay g ind i o ) ol 5 LS
il e e 1Y
G Al LI Glile o el (5 e 3 Aflaal GV I3 By 3sms e O

cowdadl e
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sl on Bl LS e Jle oW (s e 8 Aflan) YYD D 3y sy O
Ol pelbial cilaall
ofide s Al 4 el ulie e olaY) Stua A Adlaal CYYL QI 3548 asm5 0 O
L uiadl
L) BN Ll 5 sinall Gulie e el (5 gie o Alanl DYV ) 39,8 a5 p O
o) i e L
G Ll Glalai¥l Gulie e olaY (5 siun ¢ Alaal CYYy @) 3448 agag a2 O
ol et
Gua Al AlSlll Gulde e o0V 5 sl & bl CYYa Gl Gy ssay pe O
ST YL
oita s A0l &8 el Guliie e ol S e (A dflan) VY D (5458 A3y O
Ll
A BEL Ll 5 giwdl Galie e oY) (5 gie & Abasl VY I 3958 a5ay px O
POl e G
gl pall ul e (BN
G 4l Glalad¥l Gulse e oY (5 gie & Alianl CYYL iy 358 dgay a O
gl all Al e
s il GLS L wlie e )Y (5 e & Abas) CYY i) G985 d4ay Me o
Al alt Al e
oeie G A0l 48 jadl obie o el (5 e (3 Adliaal YY) Gg b agag e O
Ao il A
A 2SN Ll (s gl alie e o1aY) (5 gie & Lilas) Y Cd 54 8 a5a P O
Ao ol Bl yaate ca
.3.,.1,&.’;@!thaﬂah}idbagmﬂloalcmdnﬂsﬂhb o
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