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Abstract Several scholars have suggested the introduction of an environmental literacy
requirement into the curricula of Non-Environmental Science disciplines in tertiary
institutions of the world as a “greening” strategy for fostering global environmental
stewardship necessary for enhancing understanding and collaboration in tackling the major
environmental risks facing our global village today. However, there is no study on students’
opinion on this issue. This study was therefore initiated to 1) evaluate the opinion of
undergraduate students on the introduction of a worldwide environmental literacy into the
curricula of Non-Environmental science majors as a graduation requirement; and 2) identify
any possible demographic differences in opinions among the student subjects polled. We
sought the opinion of 800 undergraduates from African, North American and European
universities on the subject and 99% responded. The result showed that a majority (67%) of
them supported the worldwide environmental literacy requirement and those already trained
were significantly (P<0.0001) more likely to support it than those untrained. Students from
developing countries were significantly (P<0.0001) more likely to support it than those
from developed countries; similarly students in the Arts’ disciplines were more likely to
support it than Non-Arts’ students as a group. However, no significant differences were
observed between students from Francophone versus Anglophone countries; Social
Sciences versus Non-Social Sciences majors and between Education versus Non-
Education majors. Some similarities were observed between the opinion of university-age
students in this study and 15-year old secondary school students from two major
international surveys (Research on Science Education-ROSE, and Program for International
Student Assessment-PISA) on science education; further studies comparing these two
categories of students is suggested. The need for all professionals to be literate about the
science of their surroundings was the most identified reason for supporting the literacy
requirement by the students polled. The results of this study thus provide evidence of
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support by students in the on-going paradigm shift towards “greening” the curricula of
tertiary institutions and thus reinforces its implementation by leaders of academe and policy
makers worldwide.

Keywords Environmental literacy - Environmental education - Students’ opinion -
Global education - Environmental stewardship - Education for sustainability - Greening -
Undergraduate curricula - Student survey

Introduction

Our global village (Earth) currently faces enormous environmental challenges that threaten
our sustainability in the new millennium. These challenges include global warming,
biodiversity loss, ocean pollution, ozone depletion, overpopulation and others that
transcend national boundaries. Although public awareness about these environmental
issues is growing all over the world, mere awareness of the issues does not readily translate
to an understanding of the science behind them or the enormity of the risks they pose to
humans. Some people are also unaware that the social responsibility of addressing these
global issues rest in the hands of everyone—rather than just environmental “experts”
(Smyth 2005; Redclift and Benton 1994). That people are unfamiliar with these
environmental risks can lead to unnecessary fears since unfamiliarity usually leads to
overestimation of health risks (Yassi et al. 2001); it is no surprise therefore that there is an
unprecedented level of apprehension about the environmental future of our planet today
than ever before (Allen 2007). That this situation demands urgent solutions is an
understatement, and obviously requires bold participation of people from all over the
world, as no one is immune from these risks arising predominantly from the race between
economic development and degradation. It is conceivable therefore that global collaboration
in this regard could be facilitated through an educational strategy that enhances global
environmental stewardship through a worldwide “greening” of higher education curricula—
greening in this regard referring to the integration of environmental/ecological scientific
knowledge for sustainability into the curricula of undergraduate studies (except environ-
mental science majors). This view is based on the premise that populating the world with
more environmentally-literate graduates who are the future leaders, will in part increase
environmental literacy of the public as more people graduate from tertiary institutions.
Such knowledge could strengthen the scientific background of graduates of higher
institutions and thus provide the necessary attitude and skills for making informed decisions
and taking responsive actions, while educating others formally or informally (Environmental
Protection Agency 2007). Furthermore, such a move will in part, fulfill the call for a
re-orientation of Environmental education towards sustainability suggested by several
authors (e.g., Jennings 2008; Stevenson 2007; Smyth 2005; Tilbury 1994; Alabaster and
Blair 1996; Hart and Nolan 1999) and contained in Agenda-21 of the Earth Summit in Rio
de Janeiro in 1992.

The pivotal role of higher educational institutions in ensuring a sustainable future society
has been well documented e.g., the Association of University Teachers (AUT 1999), the
Presidential Council on Sustainable Development (PCSD 1994, 1999). Other scholars such
as Mahmoud (2006 ) have called for renewed efforts for harnessing education as a weapon
for ensuring environmental sustainability, and Aighewi and Osaigbovo (2006) specifically
called for the introduction of an environmental literacy requirement to the curricula of all
tertiary institutions as a worldwide strategy for “greening” their curricula and ultimately
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fostering environmental stewardship. Recently, some British scholars have begun urging
colleagues in universities around the world to take action on climate change in order to
'green’ their university campuses and curricula (University College Union 2007). Indeed,
few would question the need for individuals, communities, and countries finding better
ways to collaborate on learning about and helping to solve critical environmental problems
(Dickerson 2004). As our global learning society is coming of age due to the phenomenal
communication technology revolution since the 1990s, collaboration at the local, national
and international levels has improved tremendously and is paving the way for connecting
people of like interests around the world. This is obviously an added advantage in
environmental governance that could facilitate global environmental problem-solving if
these future leaders share common knowledge and an environmental stewardship
worldview. The Association of University Teachers (AUT 1999) once argued that if higher
education is to be part of social progress, it must grapple with sustainable development
issues; those who are being educated will have to deal with social and environmental
legacies left by the current generation, and will in turn create social and environmental
legacies for future generations. Based on the scale of environmental risks facing the human
family today, some, including Jeffrey Sachs, the notable economist and leader of the Earth
Institute in New York, USA, are of the opinion that the world is grossly under-investing in
education and that there is the need to boldly invest in long-term issues like the
environment in order to ensure the sustainability of the human family (Allen 2007). A
recent assessment report on environmental literacy in America (Coyle 2005) showed that
even at a time when Americans are faced with increasingly challenging environmental
choices, most of her citizenry is by and large both uninformed and misinformed about the
environment. A recent study in the U.S (Wolfe 2001) showed that 11.6% of the 496
institutions polled indicated that an “environmental literacy” course was required of all
students and 55% reported that such a course was available and countable toward the
institutions’ general education requirement. Similarly, a survey conducted in the 1990s by
the United Nations Educational, Scientific and Cultural Organization (UNESCO) and the
United Nations Environmental Programme (UNEP) showed that only about 7% of
institutions of higher education in the world offer degrees in the environmental sciences
(National Science and Technology Council 1996); although the number of institutions may
have increased since then, no recent international surveys on this subject are available to
confirm or dispute this low number. The UNESCO has long recognized the vital role played
by higher education in shaping the way in which future generations learn to cope with the
complexities of sustainable development. It recognizes higher education as the driving force
for national development in both developed and developing countries, as it educates highly
qualified graduates and responsible citizens able to meet the needs of all sectors of human
activity. In addition, it provides opportunities for higher learning and for learning
throughout life; it advances, creates and disseminates knowledge through research and
provides as part of its service to the community relevant expertise to assist societies in
cultural, social and economic development. Furthermore, it helps protect and enhance
societal values by training young people in the values which form the basis of democratic
citizenship and contributes to the development and improvement of education at all levels,
including the training of teachers (UNESCO 2005).

While considering the roles and functions of higher educational institutions for
promoting sustainable development however, there is the need to increase the relevance
of teaching and research for the societal processes leading to more sustainable patterns and
discouraging unsustainable patterns of life, improving the quality and efficiency of teaching
and research, bridging the gap between science and education, traditional knowledge and

@ Springer



628 Res Sci Educ (2010) 40:625-637

education, and strengthening interactions with actors outside the university such as local
communities and businesses. It should also introduce decentralized and flexible
management concepts, offering access to scientific knowledge of good quality, enabling
students to obtain the competency needed to work together in multidisciplinary and multi-
cultural teams in participatory processes, and bringing the global dimension into individual
learning environments (UNESCO 2000, 2004). Without a doubt, the time to revamp and
exploit these roles of higher education in general and for environmental stewardship in
particular is now. A worldwide literacy requirement for undergraduate studies could at least
guarantee graduates the formal environmental knowledge base to tap into for decisions and
build upon non-formal sources throughout their lives.

Perhaps a more important and urgent question about the shifting educational paradigm
towards environmental literacy and sustainability is: What is the opinion of the student end-
users? In fact, all too often, the most important people involved in education are frequently
left out of what is ostensibly designed for them (Cook-Sather 2006). Although many
students have valuable ideas about what would make their learning more meaningful and
engaging, they are often being educated without voice or choice in the process. According
to Unger (2003), the best way to engage students in learning is by listening to them. It has
also been suggested (Moffit 2003) that when students become partners in creating their own
educational plan through expression of their interests and creativity, and in an atmosphere
of fun, they become motivated and engage in deeper learning, dramatically reducing off-
task behaviors and concerns. As a result, it is definitely time we counted students among
those with the authority to participate both in the critique and in the transformation of
education because young people have unique perspectives on learning, teaching, and
schooling; their insights warrant not only the attention but also the responses of adults and
they should be afforded opportunities to actively shape their education. Unlike elementary
and secondary schools, only a few researchers have focused on university-level assessment
of environmental literacy (Kapowitz and Levine 2005). This study was therefore initiated as
a follow-up to our earlier call (Aighewi and Osaigbovo 2006) for the “greening” of higher
education curricula with the following objectives: 1) Evaluate the opinion of undergraduate
students on the introduction of a worldwide environmental literacy into the curricula of
undergraduates (except environmental science majors) as a graduation requirement; and 2)
identify any possible demographic differences in opinions amongst the student subjects polled.

Methods

Eight hundred (800) undergraduates from eight tertiary institutions (100 each) in three
continents-Africa, North America and Europe, representing developing and developed,
English and French-speaking countries were polled using questionnaires administered
directly to undergraduate subjects individually. Undergraduates of all majors, regardless of
their background knowledge about the environment were polled. The survey instrument
used for this study was initially developed and tested as described by Morrone et al. (2001).
We used two focus groups of 40 undergraduate students from the Universite’ de
Ouagadougou in Burkina Faso, and the University of Maryland Eastern Shore in the
United States (two groups of 10 students per school) to test the reliability of the instrument
by observing the consistency of the responses to the same questions from the four groups.
The data resulting from the groups was translated, coded and analyzed and used to refine
the final version (See Table 1 for the questionnaire items). Two open-ended questions were
included to establish the basis for the Yes—No questions about the subjects’ opinions and
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Table 1 Survey questions

Q1 Have you taken any course(s) in Environmental Sciences since you began your undergraduate studies?
1) Yes 2)No

Q2 How long ago? Currently, 1-5 years ago, 5-10 years ago

Q3 Do you support the introduction of a worldwide Environmental literacy requirement into the curricula of
all non-environmental science disciplines in all institutions of higher learning as part of the graduation
requirement? /) Yes 2)No

Q4 Which of the following explains why you are in 1) All professionals need to be knowledgeable
support of the Environmental Literacy about the science of their surroundings or
Requirement? environment

2) Knowledge of Environmental Science will
provide the vocabulary and sensitivity needed by
all professionals for addressing environmental
problems at all levels

3) Environmental literacy of professionals
worldwide will promote unity and collaboration
in addressing global environmental issues of our
times.

4) Others (Please specify)
Q5 Which of the following explains why you are not 1) It is an additional academic burden on
in support of the Environmental literacy undergraduates.
Requirement? 2) Environmental problems should be addressed by
Environmental Scientists only

3)I took Environmental Science course(s) in
Secondary/High School so I don t need it anymore.

4) Others (Please Specify)

three common responses to the questions were selected from the two focus groups and a
fourth option (“others, Please Specify”) added as options and incorporated in the final
questionnaire administered later. Two versions (English and French) of the same
questionnaire were prepared; the English version was administered to undergraduate
students in Nigeria and the United States while the French version was administered to
students in France and Burkina Faso. The first part of the questionnaire contained basic
information about their university, gender and discipline of study, including a brief
definition of Environmental Science and Environmental Literacy to guide subjects who
may not be familiar with the terms based on feedback from the focus groups.
Environmental Science was defined simply as: “The branch of science that involves the
systematic study of our natural environment (surroundings) with respect to the interaction
among the physical, chemical and biological components. Environmental Literacy
Requirement was also defined simply as “Knowledge about the science of the environment
acquired to fulfill part of a students graduation requirement”. The North American
universities polled included the University of Maryland Eastern Shore in Princess Anne,
Maryland and Salisbury University in Salisbury, Maryland; while those from Africa
included the University of Benin in Benin City, Nigeria, and Benson Idahosa University in
Benin City, Nigeria; Universite’ de Ouagadougou, and Institut Superier d’ Informatique et
de Gertion in Ouagadougou, Burkina Faso. The European universities included: Universite
Patheon-Assan Paris II and Universite Paris 7 Denis Diderot in Paris, France. These
universities were selected based on geographical spread and general economic status of the
host countries, i.e., developed versus developing. In all cases, the questionnaires were
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administered to students in libraries and student centers after initially establishing their
academic status as undergraduates. Subsequently, data obtained for each study site were
collated, coded, and analyzed statistically with SPSS software using percentages and Chi-
Square (x?) test of independence (Preacher 2001). All subjects polled were documented as
belonging to the respective institutions and countries where the surveys were conducted
without regard to their true country of origin.

Results

Study Sample General information about the eight tertiary institutions and students polled is
shown in Table 2. These institutions ranged from public to private, small to large student
population, French and English-speaking from developing to developed nations. While the
undergraduates polled represented all disciplines, the majority were from the Social
Sciences and Mathematics/Science disciplines; others were from the Arts, Engineering and
Education disciplines (see Fig. 1). The students polled in this study were from universities
in three of the world’s six continents and thus reflect a diverse segment of undergraduates
worldwide; this is particularly the case for the United States and France that are among the
six leading host nations of international students worldwide (American Council on
Education 2006). Slightly more than half of these students have had or were currently
receiving some training in Environmental Science and both genders were well represented.
The male students polled ranged from a low proportion of 42% in Institut Superier d’
Informatique at de Gertion (AFBFIS) in Burkina Faso to a high of 68% in Universite
Patheon-Assan Paris II (EUFRUD) in Paris. Of the 800 questionnaires administered, 795 or
99% were filled correctly and completely by the students and thus five were excluded from
the analysis.

Students’ Opinion The result of this study showed that of the undergraduate students polled
in all countries and universities from all continents studied, a significant (»p<0.01) majority
(67%) of them supported the introduction of an environmental literacy requirement into
tertiary institution’s curricula for non-environmental science disciplines worldwide, while
33% did not. However, a Chi-square (x°) analysis (Table 3) showed that there was a

Table 2 List of tertiary Institutions where students were polled

Tertiary institutions/code Location Type Population

University of Benin (AFNIBI) Benin City, Nigeria, Africa English, Public 40,000

Benson Idahosa University(AFNIUB)  Benin City, Nigeria, Africa English, Private 4,320

Universite’ de Ouagadougou(AFBFUO) Ouagadougou, Burkina Faso, Africa French, Public 4,595

Institut Superier d” Informatique Ouagadougou, Burkina Faso, Africa French, Private 5,422
et de Gertion (AFBFIS)

University of Maryland Eastern Princess Anne, USA, N. America English, Public 4,000
Shore (NAUSUM)

Salisbury University (NAUSSU) Salisbury, USA, N. America English, Public 5,000

Universite Patheon-Assan Paris, France, Europe. French, Public 18,000
Paris II (EUFRUP)

Universite Paris 7 Denis Paris, France, Europe. French, Public 27,000

Diderof (EUFRUD)
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significant (p<0.0001) difference between the support by students in the developing
(Nigeria and Burkina Faso) and developed (United State and France) countries. Students
were far more likely to support the requirement in developing countries than their
developed counterparts. Students who have received or were receiving any form of
environmental science training were also significantly (»p<0.0001) more likely to support
the literacy requirement compared to those who have not (Table 3). However, our analysis
did not show any significant difference between the level of support by students from
Francophone (Burkina Faso and France) and Anglophone (Nigeria and U.S) countries.
Further chi-square analysis of the students’ opinions was done based on the academic
disciplines declared (Table 4). This analysis did not show significant differences in the
opinions of students in the Social Science disciplines compared to the other students from
Non-Social Science disciplines as a group; and between students in Education versus all

Table 3 Contingency tables (2%2) of student’s opinions

Support No support

a. Students from developed versus developing countries
Developed countries 214 186
Developing countries 338 57
x>=94.804; p<0.0001; N=795

b. Trained versus untrained students in environmental science
Trained 295 88
Untrained 257 155
x>=19.374; p<0.0001; N=795

c. Students from Francophone versus Anglophone countries
Francophone 265 130
Anglophone 294 106
x>=3.613; p<0.06; N=795
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Table 4 Contingency tables (2x2) of student’s opinions by disciplines

Outcome Support No support

a. Students from education versus all others/non-education disciplines
Arts 58 10
Non-arts 466 254
x>=0.022; p<0.8811; N=795

b. Students from arts versus all others/non-arts disciplines
Arts 21 10
Non-arts 509 257
x?=10897; p<0.001; N=795

c. Students from social sciences versus all others/non-social sciences disciplines
Social sciences 265 125
Non-social sciences 265 140
x>=0.459; p<0.4983; N=795

other students in Non-Education disciplines as a group. However, there was a significant
(»<0.001) difference between the support by students from the Arts’ disciplines compared
to students in Non-Arts’ disciplines as a group. Students pursuing Arts disciplines or majors
were more likely to support the introduction of Environmental literacy requirement in their
curricula than those in Non-Arts disciplines (i.e., Mathematics, Science, Engineering,
Education and Social Sciences).

When students who supported the introduction of an environmental literacy requirement
were asked about the basis of their support, a majority of them chose the option that there is
the need for professionals to be knowledgeable about the science of their surroundings or
environment. Other less identified reasons included: developing the vocabulary and
sensitivity needed by professionals for addressing environmental problems or that
environmental literacy will promote unity and the collaboration needed for addressing
environmental problems.

The majority (57%) of the students who disagreed with the introduction of
environmental literacy were of the opinion that environmental problems should be
addressed by Environmental Scientists and that an environmental literacy requirement will
constitute an additional academic burden on them; others claimed to have received
environmental science training in their respective secondary/high schools and so did not
need it.

Discussion

Although environmental literacy can be acquired formally and informally, and have
continued to undergo modifications due to shifting emphasis (Smyth 2005; Hart and Nolan
1999), this study focused specifically on students’ opinion about environmental knowledge
acquisition through formal academic curricula as part of the graduation requirement in
tertiary institutions of the world. This type of literacy can be acquired either as a separate
general education requirement or intentionally integrated into various courses in their
program. It is worth emphasizing that environmental literacy in this context is not merely
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the overall awareness of simple environmental issues but that which is backed by well
established goals and curricula as has long been suggested by Hungerford et al. (1980).

The greater support of environmental literacy by students from developing countries
than their counterparts in developed countries is rather significant. In fact, only 37% of the
student subjects from Nigeria and Burkina Faso have had or were currently receiving any
form of Environmental Science training compared to 49% of their counterparts from the
United States and France. Interestingly however, our result is somewhat similar to that
reported by Sjoberg and Schreiner (2005) for students at the secondary school level. In their
international comparative study involving 15-year old students from 40 countries in
different continents, they observed that the higher the level of development in a country, the
lower the interest students expressed in learning about science and technology-related
topics. It is also arguable that the differences observed may be attributable to differences in
biophilia between students from developing versus developed countries. This assertion is
supported by Noss (2004) who posited that (although genetics may be involved) children
are attracted to natural objects—animals plants etc while young, but lose touch with nature
more readily as they grow older—since they become conditioned to valuing television,
computers and video games above nature and conservation efforts. Because communication
technologies such as televisions, computers, and video games are not generally as readily
affordable and accessible in developing countries (Davidson et al. 2001), the argument can
be made that young adults from developing countries may be generally more biophilic and
thus more willing to support environmental literacy and conservation efforts than their
counterparts in developed countries (U.S and France in this case). The fact that students
polled in both international comparative studies tended to exhibit a relatively similar
attitude based on economic status—despite differences in their educational level and age
deserves further investigation. Furthermore, it is arguable that the difference in opinions
observed could be due to the greater access to non-formal environmental education via print
and electronic media amongst students in the developed than developing countries. Such a
situation may give the former a greater sense of familiarity with the environmental issues
(rather than the science behind the issues) and perceptively less need for a formalized
environmental literacy requirement, unlike their counterparts in developing countries with
less access. Although formal education in schools is important and often sets standards by
which education is defined and judged, people also learn how to behave towards the
environment in their homes, from relatives, peer groups, cultural influences, the mass
media, advertising, and public examples set by those in authority (Smyth 2005).

The significantly higher support for environmental literacy by students who have
received or were receiving environmental science training compared to those who have not
may suggest that as students acquire knowledge of Environmental Science, they tend to
have a greater appreciation for environmental literacy and the essence of “greening” of
academic curricula in general. This view is supported by the work of Wolfe (2001) who
reported that taking as little as one course in environmental literacy does produce more
environmentally-responsive behavior. Similarly, Coyle (2005) concluded that a higher level
of environmental knowledge correlates significantly with a higher degree of pro-
environmental behavior. In their study, 10% of the environmentally knowledgeable people
polled were more likely to save energy in their homes; 50% more likely to recycle, 10%
more likely to purchase environmentally safe products and 50% more likely to avoid using
chemicals in yard care. Furthermore, quantitative studies of environmental knowledge,
attitudes and behavior (Hart and Nolan 1999) concluded that there is generally a change
towards more positive environmental attitudes among people of all ages after exposure to
some form, almost any form of environment-related or even in-class environmental

@ Springer



634 Res Sci Educ (2010) 40:625-637

education experience—whether short or long term. Another recent study (O’Brien 2007)
also showed a correlation between environmental knowledge and attitudes of some Iowa
University students in the United States of America. Although schools are still seen as
instruments for changing behaviors towards those that experts have determined as desirable
(Stevenson 2007), the point must also be made however, that some studies have reported no
positive relationship between environmental awareness and knowledge and pro-
environmental behavior (Kollmuss and Agyeman 2002; Yount and Horton 1992; Hicks
1993).

Unlike students in Education, those in the Arts’ disciplines polled in this study were
more likely to support the introduction of a worldwide environmental literacy requirement
than Non-Arts’ students as a group. Although it is known that different disciplines attract
students of a particular attitudinal orientation (Hodgkinson and Innes 2001), this result may
not be unrelated to differences in personality types of the students polled in this study. Of
the seven known personality types, those with artistic personality prefer the arts and eschew
conformity with rules; they also see themselves as sensitive and open, while others may see
them as creative even if disorderly (Smart et al. 2000). Experts generally agree that to
change an individual’s behavior, knowledge about the environment must be associated with
sensitivity, personal beliefs, decision-making and problem-solving skills (Morrone et al.
2001); consequently, the sensitivity of the Art students polled in this study may well have
played a key factor in their opinion compared to the Non-Art students as a group. While
this result certainly deserves further research, the world of art has always been known to
play a critical role in provoking thought and generating dialog; for example, the United
Nations Environmental Programme is increasingly using Art as a catalyst for promoting
environmental causes as evidenced by the “Art for the Environment” initiative (UNEP
2008) created recently to stimulate interest and focus individuals, communities and leaders
on environmental values.

Students in this study who did not support the environmental literacy requirement were
of the opinion that environmental problems should be addressed by Environmental
Scientists only. A recent survey of some secondary school students from England (Jenkins
and Pell 2006), showed a similar opinion. Students polled in their study were also of the
opinion that environmental problems should be left to environmental experts to address.
The implication of this is that they are unaware of the magnitude or scope of the problems
and the power of individual choices and decisions in addressing these problems for the sake
of sustaining our existence in this global village of ours. In fact, global environmental
problems have reached the stage where their solution cannot be left to the “environmental
experts” alone (Redclift and Benton 1994). Environmental Education increases public
awareness and knowledge about environmental issues or problems and thus provides the
public with the necessary skills to make informed decisions and take responsive actions
(U.S. Environmental Protection Agency 2007). The students who did not support the
literacy requirement in this study may well lack the interest needed-probably because they
did not appreciate the relevance of the environment while in their secondary school days
and still do not. The lack of relevance of science and technology curriculum has been
identified as one of the greatest barriers for good learning as well as for stimulating interest
in the subject (Sjoberg and Schreiner 2005) and environmental literacy is no exemption.
Recently, an international comparative project aimed at shedding light on the factors of
importance to the learning of science and technology by 15-year old students from more
than 40 nations (ROSE 2008) commenced in Oslo, Norway; the outcome of this on-going
study could provide the basis for informed discussions on how best to improve curricula
and enhance interest in science and technology in a way that respects cultural diversity and
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gender equity, promotes personal and social relevance, and empowers the learner for
democratic participation and citizenship. Although our current study focused on tertiary
institutions, the data generated from this global survey will also guide future discussions on
the attitude of students at the tertiary education levels and beyond on the subject of
“greening” curricula for sustainability.

The fact that most students who supported the worldwide introduction of environmental
literacy in this study did so because of the need for professionals to be knowledgeable about
the science of their surroundings is equally significant because it indicates their recognition
of the importance of environmental literacy in their lives. Coincidentally, 15-year old
students polled recently in the Program for International Students Assessment study (PISA
2006) expressed a somewhat similar view. In their study involving students from 57
countries, 75% of the respondents recognized that science is important for understanding
nature and improving living conditions as well.

Conclusion and Implications

We have shown through this research that the majority of the undergraduate subjects polled
from across three continents support the introduction of an environmental literacy
requirement to the curricula of tertiary institutions all over the world because of the need
for all professionals to have knowledge of the science of their surroundings or environment.
However, differences in opinion between students from developing and developed
countries exist as has been shown for students at the secondary level drawn from several
developing countries. Although three plausible arguments have been advanced to explain
the basis for the disparity in opinion, further investigations would be needed, particularly in
relation to the outcome of the on-going comparative study on science education (ROSE)
and (PISA). Of particular significance in this regard is whether or not the results of our
study reveals the attitude of the undergraduate subjects now or simply reflects the attitude
brought forward from their secondary school days. This is particularly relevant since it has
been argued (Tilbury 1994) that children must develop a sense of respect for and caring for
the natural environment during their first few years of life or be at risk of never developing
these values. Notwithstanding this qualification, however, this study provides support for
the on-going paradigm shift towards 'greening' the curricula of tertiary institutions as well
as the Talloiries Declaration of the Association of University Leaders for a Sustainable
Future (AULSF 1990). Furthermore, it reinforces the implementation of a ‘green’ curricula
by these leaders of academe, policy makers and others yet to embrace this strategic
approach to ensuring the sustainability of our global village in the new millennium and
beyond.

References

Aighewi, I. T., & Osaigbovo, U. A. (2006). Basic environmental science training for tertiary Institutions: A
call for worldwide adoption. In C. Brito & M. M. Ciampi (Eds.), Environmental and health world
congress. Santos: COPEC.

Alabaster, T., & Blair, D. (1996). Greening the university. In J. Huckle & S. Sterling (Eds.), Education for
sustainability (pp. 86—-104). London: Earthsam.

Allen, J. (Ed.). (2007). The global environment: An emerging world view. In Environment: Annual Editions
07/08 (26th ed, pp. 4-17). Dubuque: McGraw Hill.

@ Springer



636 Res Sci Educ (2010) 40:625-637

American Council on Education. (2006). Students on the move: Future of International Students in the
United States ACE Center for International Initiatives. Retrieved on July 15, 2008 from www.Acenet.
edu/programs/international.

Association of University Leaders for Sustainable Future (AULSF). (1990). The Talloires declaration:
University Presidents for a sustainable future. Retrieved October 20, 2008 from http://www.issd.org/
educate/declarat/talloires.html.

Association of University Teachers. (1999). Globalization and higher education: Guidance on ethical issues
arising from international academic activities (p. 28). London: Development Education Association.

Cook-Sather, A. (2006). Sound, presence and power: exploring ‘student voice’ in educational research and
reform. Curriculum Inquiry, 36(4), 359-390. doi:10.1111/j.1467-873X.2006.00363.x.

Coyle, K. (2005). Environmental literacy in America. Washington: National Environmental Education and
Training Foundation (NEETF).

Davidson, R., Vogel, D., Harris, R., & Jones, N. (2001). Technology leapfrogging in developing countries—
an inevitable luxury? Electronic Journal on Information Systems in Developing Countries, 1(5), 1-10.

Dickerson, D. (2004). Creating the future: Perspectives on educational change learning society of the future:
Questions to consider. Retrieved November 2, 2007 Retrieved December 11, 2007 from http:/www.
newhorizons.org/strategies/learning_environments/dickinison_lrnictra.html.

Hart, R., & Nolan, K. (1999). A critical analysis of research in environmental education. Studies in Science
Education, 34, 1-69. doi:10.1080/03057269908560148.

Hicks, W., Jr. (1993). Effects of environmental action-oriented lessons on environmental knowledge, attitudes and
behavior of high school students. (Doctoral dissertation, Pennsylvania State University. 1993)

Hodgkinson, S. P., & Innes, J. M. (2001). The attitudinal influence of career orientation in Ist-year university
students: environmental attitudes as a function of degree choice. The Journal of Environmental
Education, 32(3), 37-40.

Hungerford, H. R., Peyton, R. B., & Wilke, R. J. (1980). Goals for curriculum development in environmental
education. The Journal of Environmental Education, 11(3), 42—47.

Jenkins, E. W., & Pell, R. G. (2006). The relevance of science project (ROSE) in England: A summary of
findings. Center for Studies in Science and Mathematics Education Leeds. UK: University of Leeds.
Jennings, A. (2008). Community development supporting sustainable education. New Community

Development, 6(2), 23-27.

Kapowitz, M. D., & Levine, R. (2005). How environmental knowledge measures up at a big ten university.
Environmental Education Research, 11(2), 143—160. doi:10.1080/1350462042000338324.

Kollmuss, A., & Agyeman, J. (2002). Mind the gap: why do people act environmentally and what are the
barriers to pro-environmental behavior? Environmental Education Research, 8(3), 239-260.
doi:10.1080/13504620220145401.

Mahmoud, W. H. (2006). Higher education for sustainability (Paper presented at the International Conference
on Renewable Energy for Developing Countries) Washington D.C.

Moffit, D. (2003). Success by design. New horizons for learning. Retrieved December, 20, 2007 from http://
www.newhorizons.org/voices/unger.html.

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.

National Science and Technology Council (NSTC). (1996). Education for sustainability: Agenda for action.
Retrieved December 12, 2007 from http://www.ffof.org/pcsd/.

Noss, R. F. (2004). Can urban areas have ecological integrity? Proceedings of 4th. International Urban
Wildlife Symposium, Shaw et al (Eds.).

O’Brien, S. R. (2007). Implications of environmental literacy: Using a new survey instrument to measure
awareness, knowledge, and attitudes of university-aged students. Unpublished Dissertation, lowa State
University, Ames, IA.

PISA. (2006). Program for international students assessment: Science competencies for tomorrow’s world.
Organization for Economic cooperation and Development(OECD) Retrieved on October 27, 2008 from,

Preacher, K. J. (2001). Calculation for the chi-square test. An interactive calculation tool or chi-square tests
of goodness of fit and independence. Retrieved December 4, 2007 from http:/quantpsy.org.

President’s Council on Sustainable Development. (1994). Education for sustainability: a report at the
national forum on partnerships supporting education about the environment. San Francisco: President’s
Council on Sustainable Development (PCSD).

President’s Council on Sustainable Development. (1999). Towards a sustainable America: A new consensus
for prosperity, opportunity, and a healthy environment for the 21st century (p. 14). Washington:
Presidential Council on Sustainable development. US Printing Office.

@ Springer


http://www.Acenet.edu/programs/international
http://www.Acenet.edu/programs/international
http://www.issd.org/educate/declarat/talloires.html
http://www.issd.org/educate/declarat/talloires.html
http://dx.doi.org/10.1111/j.1467-873X.2006.00363.x
http://www.newhorizons.org/strategies/learning_environments/dickinison_lrnictra.html
http://www.newhorizons.org/strategies/learning_environments/dickinison_lrnictra.html
http://dx.doi.org/10.1080/03057269908560148
http://dx.doi.org/10.1080/1350462042000338324
http://dx.doi.org/10.1080/13504620220145401
http://www.newhorizons.org/voices/unger.html
http://www.newhorizons.org/voices/unger.html
http://www.ffof.org/pcsd/
http://www.oecd.org/findDocument/0,3354,en_2649_35845621_1_1_1_1_1,00.html
http://quantpsy.org

Res Sci Educ (2010) 40:625-637 637

Redclift, M. R., & Benton, T. (eds). (1994). Social theory and the global environment. London: Routledge.

ROSE. (2008). The relevance of science education. Retrieved on October 27, 2008 from http:/www.ils.uio.
no/english/rose/about/rose-brief.html.

Sjoberg, S., & Schreiner, C. (2005). How do learners in different cultures relate to science and technology?
Results and Perspectives from the project ROSE Asia-Pacific Forum on Science and Learning and
Teaching, 6(2), 1.

Smart, J. C., Feldman, K. A., & Ethington, C. A. (2000). Academic disciplines: Holland's theory and the
study of college students and faculty. Nashville: Vanderbilt University Press.

Smyth, J. C. (2005). Environment and education: a view of a changing scene. Environmental Education
Research, 1(1), 3-20. doi:10.1080/1350462950010101.

Stevenson, R. D. (2007). Schooling and environmental/sustainability education: from discourses of policy
and practice to discourses of professional learning. Environmental Education Research, 13(2), 265-268.
doi:10.1080/13504620701295650.

Tilbury, D. (1994). The critical learning years for environmental education. In R. Wilson (Ed.),
Environmental education at the early childhood level. Washington: North America Association for
Environmental Education.

U.S Environmental Protection Agency. (2007). Environmental education: A basic Information. Retrieved
December, 20, 2007 Retrieved from http://www.epa.gov/enviroed/basic.html.

UNEP. (2008). United Nations Environmental Programme: Art for Environment http://www.unep.org/
art_env/About/. Accessed November 1, 2008.

Unger, C. (2003) Why listen to students? New horizons for learning. Retrieved December 4, 2007 from
http://www.newhorizons.org/voices/unger.html

United Nations Educational, Scientific and Cultural Organization (UNESCO). (2000). Globalization and
higher education;, UNESCO Position Paper. France: UNESCO.

United Nations Educational, Scientific and Cultural Organization (UNESCO). (2005). Higher education for
sustainable development. Retrieved November 25, 2007 from http://portal.unesco.org/education/env.
United Nations Educational, Scientific and Cultural Organization (UNESCO). (2004). Higher education in a
globalize society. UNESCO Position Paper. UNESCO, France. Retrieved December 14, 2007 from

http://unesdoc.unesco.org/images/0013/001362/136247e.pdf.

University College Union Paper (2007). University College Union Paper: Universities urged to ‘green’ their
policies and practices. Higher Education and Research News (p. 2).

Wolfe, V. L. (2001). A survey of 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.
doi:10.1108/EUM0000000006026.

Yassi, A., Tkjellstron, T., De Kok, T., & Guidott, T. L. (2001). Basic environmental health. UNEP. London:
Oxford University Press.

Yount, J., & Horton, P. (1992). Factors influencing environmental attitude: the relationship between
environmental attitude defensibility and cognitive reasoning level. Journal of Research in Science
Teaching, 29(10), 1059-1078. doi:10.1002/tca.3660291005.

@ Springer


http://www.ils.uio.no/english/rose/about/rose-brief.html
http://www.ils.uio.no/english/rose/about/rose-brief.html
http://dx.doi.org/10.1080/1350462950010101
http://dx.doi.org/10.1080/13504620701295650
http://www.epa.gov/enviroed/basic.html
http://www.unep.org/art_env/About/
http://www.unep.org/art_env/About/
http://www.newhorizons.org/voices/unger.html
http://portal.unesco.org/education/env
http://unesdoc.unesco.org/images/0013/001362/136247e.pdf
http://dx.doi.org/10.1108/EUM0000000006026
http://dx.doi.org/10.1002/tea.3660291005

	Students’ Perspectives on Worldwide “Greening” of Tertiary Education Curricula
	Abstract
	Introduction
	Methods
	Results
	Discussion
	Conclusion and Implications
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


