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The purpose of this study is to investigate the environmental attitudes (EA) in the
population of 15-year-old French students and, to check if the French student population
presents similar EA categorization as described in the different models in the literature
(e.g. the Model of Ecological Values, Wiseman & Bogner 2003). The second aim of this
study is to identify the different factors influencing students’ EA. We analyse the results
of the questionnaire-based Relevance of Science Education Project carried out in France
in 2008 as a part of a wider international comparative study ROSE (Relevance Of
Science Education). The hierarchical ascendant classification of data from 2124 French
students led to three main classes reflecting three different environmental attitudes
showing a high resonance with the 2-MEV scale (Wiseman & Bogner 2003). The Model
of Ecological Values (2-MEV) is defined with two orthogonal dimensions, Preservation
and Utilization. Ecological Values are determined according to an individual’s position
on two orthogonal dimensions, one dimension reflecting conservation and protection of
the environment (Preservation) and another dimension reflecting the utilization of
natural resources (Utilization). Our results show links between students environmental
attitudes and students’ level of interest in learning about specific environmental topics,
their practice of extra-curricular activities linked to nature and students’ value priorities
in different dimensions of their future work. We discuss the implications of these results
for the teaching of environmental issues, and for instance, we argue that EA concept
could be explained to fifteen-year-old students to encourage them to take into account
the diversity of views towards the environment of others, and to position themselves in
this diversity of attitudes. They could be aware that for instance, individuals can support
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environmental issues for different reasons, and consequently may respond to different
appeals.

Key words: environmental attitudes, extra-curricular activities, value priorities, large-
scale survey, interests in science topics

Introduction

Developing students’ knowledge and awareness of environmental issues has never been such an
important goal of science education as now. But this teaching must be based on knowledge of
students’ attitudes to the issue of environmental protection (Schreiner & Sjoberg, 2005).
Diversity in human traditions, religious and spiritual approaches, and philosophical directions
may lead to different views of nature and the environment, and consequently to diverse
motivation and attitudes towards the environment (Cooper & Palmer, 1998). Only after
understanding the relationships between the attitudes that people have towards the environment
and the factors that influence these attitudes, will we be able to propose a way of teaching that
could have a chance of improving the public’s attitudes towards nature. The main purpose of this
study is to investigate the environmental attitudes in the population of 15-year-old French
students and the possible links between students’ attitudes towards the environment and other
factors, such as students’ interest in learning different science-related topics, their practice of
specific extra-curricular activities, and their priorities in different dimensions of their future job.
In France, environment education is found in the curriculum from primary to secondary school
and is cross-disciplinary.

Our study takes place within an international survey project ROSE “Relevance of
Science Education” developed by S. Sjoberg (http://www.ils.uio.no/english/rose). Although the
ROSE questionnaire is not specifically designed to measure Environmental Attitudes, this
questionnaire has the rare advantage of gathering information about students’ opinions of school
science and science-related issues in general, including environmental issues, and at the same
time, several other factors that have a bearing on their attitudes to science and technology and
their motivation to learn science and technology. We led this international survey in France.

Review of Literature

First, we propose a brief review of Environmental Attitudes (EA) assessments in the literature.
Our aim is to check if the French student population presents similar EA categorization as
described in the different models in the literature. In the second part, we present results from
previous studies about factors influencing EA, as this is the aim of this present work.

Environmental Attitudes

EA have been defined as “the collection of beliefs, affect, and behavioural intentions a person
holds regarding environmentally related activities or issues” (Schultz et al., 2004). Although, this
three-component model remains the traditional view of attitude structure, new theoretical
approaches prefer to conceptualise attitudes as evaluative tendencies that can both be inferred
from and have an influence on beliefs, affect, and behaviour (Milfont & Duckitt, 2010). There are
hundreds of EA (and the related ideas of concern, beliefs, worldviews, values, perception,
awareness, etc.) measures available based on different conceptual and theoretical frameworks
(see review in Milfont & Duckitt, 2010). The first psychometrically and conceptually
sophisticated instrument to assess pro-environmental worldviews is the New Ecological
Paradigm (NEP) scale developed and revised by Dunlap et al. (1978, 2000). The NEP scale
proposes EA view as an unidimensional construct ranging from the unconcerned about the
environment at the low end to the concerned at the high end. In this view, an individual can either



Results from a Study of 15-year-old Students in France 331

have a pro-environmental or anti-environmental perspective but not both. Thompson and Barton
(1994) have categorized EA as rooted either in a concern for Humans (Anthropocentrism) or
living things (Ecocentrism). In another perspective, Schultz (2001) proposed three correlated
factors of egoistic (concern for the self), altruistic (other people), and biospheric concerns.
Wiseman and Bogner (2003) pointed out a problem inherent in the common use of environmental
perception and attitude instrument measuring first-order factors only. This led them to the
development of a Model of Ecological Values (2-MEV) with two orthogonal dimensions,
Preservation and Utilization. Ecological Values are determined according to an individual’s
position on two orthogonal dimensions, one dimension reflecting conservation and protection of
the environment (Preservation) and another dimension reflecting the utilization of natural
resources (Utilization). Each of these two higher-order factors consists of several primary factors;
Intent of Support, Care with Resources, and Enjoyment of Nature combine under the higher-
order factor of Preservation, while Altering Nature and Human Dominance combine the higher-
order factors of Utilization (Bogner & Wiseman, 1999). This 2-MEV allows individuals to have a
high score on Preservation, indicating a strong desire to protect environment, but at the same time
believe that the primary purpose of the environment is to benefit Humans thus giving a low score
on Utilization. Johnson and Manoli (2011) propose a Revised 2-MEV scale for use with 9-12-
year-old children.However, the dimensionality of environmental attitudes and the nature of the
dimensions are still being discussed (e.g. Munoz et al., 2009).

Factors Influencing Environmental Attitudes

Some theoretical approaches try to explain the origins of individual as well as cross-national
differences in environmental attitudes (see review in Franzen & Meyer, 2010), but there is still,
for instance, an unresolved debate in environmental sociology as to how a nation’s wealth as well
as individual prosperity is related to environmental concern. Some research focuses on
sociodemographic effects such as age and gender. Empirical studies find that women display
higher environmental concern than men even after controlling for their income or educational
background (e.g. Zelezny et al., 2000).

Many previous studies focus on the development of environmentally sensitive attitudes in

youth, and on the effectiveness of various experiences, media, and programmes in developing
these attitudes (e.g. Eagles & Demare, 1999; Tikka, Kuitunen & Tynys, 2000; Bogner, 2000).
In their study of 6™-grade students, Eagles & Demare (1999) find that positive attitudes towards
the environment correlate with talking about the environment at home, watching nature films and
reading about the environment. Tikka, Kuitunen and Tynys (2000) find that students who feel
concerned about environmental issues participate in many nature-related activities. Other studies
as for instance Palmer et al. (1998), Chawla (1998), Korhonen and Lappalainen (2004), indicate
that positive experiences with nature in childhood are amongst the most significant life
experiences in the formation of EA. Studies in environmental education point out that teaching in
outdoor settings as natural areas for instance develops pupils environment awareness and has a
positive influence on pupils’ EA (Bogner 1998, 2000, Bogner & Wiseman, 2004; see for a
review, Erdogan, Usak, & Bahar, 2013).

Some studies investigate the possible influence of values or beliefs (see review in Kasser,
2011). Neither membership of any given religious denomination, nor the intensity of religious
participation seem to be linked to environmental concern. Among values, altruism is a possible
candidate for the association with concern for the environment (Stern & Dietz, 1994). In their
study obtained from university students in 14 countries, Schultz and Zelezny (1999) try to make
links between environmental attitudes and value priorities from Schwartz’s model of universal
human values (1994), consisting of 10 human values types (Self-Direction, Stimulation,
Hedonism, Achievement, Power, Security, Tradition, Conformity, Benevolence, Universalism)
ordered along two major axes: openness to change vs. conservation and self-enhancement vs.
self-transition. Results show that ecocentric attitudes (corresponding to strong Preservation and
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weak Utilization in the 2-MEV) were significantly related to universalism (positively) and power
(negatively).

Links between school science and EA have already been found in previous research (e.g.
Tikka et al., 2000; Karpiack & Baril, 2008), showing for instance that students who chose
biology majors evidenced higher environmental concern. In their analysis of PISA science 2006
data, Boeve-de-Pauw and Van Petegem (2010) show correlation between students performances
in science and students EA. Our first aim is to find out if French students’ responses from a
representative sample of 15-year-old students can show a similar categorisation of EA as
described in one of the different models in the literature presented above. In our second part, we
investigate if there is any relation between possible categories of students’ EA and:

- students’ practice of specific extra-curricular activities,
- students’ degree of interest in learning environment-related topics
- students’ value priorities in different dimensions of the future work they would like to do.

Methodology
The Questionnaire

As mentioned above, we used in this study the questionnaire ROSE (downloadable from
http://www.ils.uio.no/english/rose) consisting of 250 items, most of which are divided into seven
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item groups: “my out-0f-school experiences”, “what I want to learn about”, “my future job”, “me
and the environment”, “my science classes”, “my opinions about science and technology” and
“myself as a scientist”. For the French version, we added 43 background questions concerning
home as well as questions concerning attitudes about taught sciences (mainly derived from the
OECD Programme for Student Assessment PISA questionnaire) “me and my strategy for
learning Sciences”, “me and my family about technologies and sciences”, “me and my
confidence in my work in sciences”. The questionnaire mostly consists of closed questions with a
five-point Likert scale, including “no-opinion” modality. In this article, we focused mainly on
students’ answers to items about the environment. According to the designers of ROSE
guestionnaire (Schreiner, 2006), the development of most of the items (item 1 to item 14) in the
section “Me and my environment” (consisting of 18 items) is inspired by literature on alienation,
powerlessness and meaninglessness (e.g. Seeman, 1972) and measurement scales reviewed in
Measures of Social Psychological Attitudes (Robinson et al., 1991). The last four items (item 15
to item 18) are related to quasi-religious views on nature and whether protection of nature is a
goal in itself. These items are adapted from an international survey on values and environment
(Skjak & Boyum, 1993). The authors (Schreiner, 2006) argue that the responses to the items will
give information about some cultural values of the students, as well as about their empowerment
for environmental action.

The Sample

The ROSE target population in France was the cohort of 15-year-old French pupils. In order to
obtain a sample representative of the disparities in French schools, the French Ministry of
Education randomly chose 126 different schools in the data base, taking into account different
criteria such as secondary school /college (as repeating a year is common in France) and
vocational schools. Nine categories of schools were distinguished according to the criteria
described above, the types of school and their characteristics (private/public, Educational Priority
area or not). First, schools were randomly chosen from each category of schools, and a class was
selected in each school. In order to respect the part of each group in the whole population, a
weight was attributed to each respondent according to two criteria:
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- the weight of the category of schools including the students’ school.
- the number of students’ answers from the class to which the student belongs
compared to the whole number of students at the same level in the school.

All the schools did the questionnaire on line. The data were collected in 2008 on a server
using the Modalisa software and we obtained 2124 completed questionnaires (104 schools). In
our study, 51.7% of answers are from girls, 48.3% from boys. The average age of this final
student sample is 14.8 years (SD =0.89).

The Statistical Procedure: Multiple Factorial Analysis (MFA) and Hierarchical Ascendant
Classification

Students were invited to indicate their degree of agreement using a five-point Likert-type scale
(Agree, low agree, low disagree, disagree, no opinion) to 18 statements about environmental
problems (section D of the ROSE questionnaire). We then study how the students having
particular orientations about environmental problems, react to questions about their interest in
learning about environment related topics within the section “What I want to learn about”, about
their out-of school activity related to nature or environment within the section “My out-of-
school” activities and about their value priorities in different dimensions of their future work
within the section “My future job”.

In our study of French students’ environmental attitudes , due to the high number of
modalities to project, according to Camiz and Pagés (2006) method, we first proceeded to a
multiple factorial analysis (MFA) using the SPAD software (http://eng.spad.eu). MFA permits us
to consider simultaneously initial qualitative data and quantitatively coded data. For the
guantitative coding, we applied respectively the coefficients 1, 2, 3, 4 and 2.5 to the modalities
“Low disagree”, “disagree”, “Low agree”, “agree” and “no opinion”. Then, we proceeded to a
hierarchical ascendant classification from factorial axes obtained with MFA on two groups of
data: original qualitative data and their coding in quantitative data.

The hierarchical ascendant classification leads to a partitioning of individuals in different
classes. To consider if a modality of each item is or is not a characteristic feature for a specific
class, the SPAD software proposed a statistical significance test of comparison of proportions.
We consider all results statistically significant when the p-value <0.001.

In a ROSE questionnaire section, students were invited to indicate what they “want to learn
about”, by responding to a series of 108 diverse statements. Again, responses were made using a
five-point Likert-type scale ranging, in this case, from “not interested” to “very interested”.
Among the 108 statements, several ones (11) relate to environmental topics. For the 11
environment-related topics statements on which students indicate their learning interest, we
regroup the responses at the two poles of the Likert scale and consider in each class determined
above the number of individuals stating either their willingness or unwillingness to learn about
these 11 selected environment-related topics. We explore the possible links between
environmental attitudes found in the French student population and students’ responses to items
concerning their interest in learning different environment-related topics, by using SPAD
software and considering all results statistically significant when the p-value <0.01. We use the
same analysis for the 16 nature-related activities statements selected among the 61 statements in
the section “my out-0f-school activities”. In this section, we decide to preserve the poles “never”
and “often”. We proceed similarly in another section of the Rose questionnaire, where students
were invited to indicate “how important are the following issues for their potential future
occupation or job” by answering a series of 26 statements, each with a five-point Likert scale
from “Not important” to “Very important”. We select the 14 items meant to describe students’
value priorities (Schwartz, 1994) in different dimensions of their future work and again, we
consider only statistically significant results (the p-value <0.01).
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Results
EA Categorisation of French Students

We proceed to a hierarchical ascendant classification using the responses to the 18 statements
about environmental problems. It led to four main classes. In this paper, we first focus on the
three main classes. In Table 1, for the 18 statements relating to “Me and the environmental
challenges”, we reported modalities (Low disagree, Disagree, Low agree, Agree, No opinion)
characterising the three main classes 1, 2 and 3. We considered that a modality was a
characteristic feature for a class when the p-value (reported in bold in Table 1) < 0,001.

Individuals in class 1 (23.8%) preferentially chose modalities reflecting lack of concern for
environmental issues and a general belief that problems in this area have been exaggerated
(statements 3, 8 and 10). Most of the students in class 1 indicate a low degree of support for items
describing a personal involvement and an intent of support (statements 1, 5 and 9). They chose
modalities indicating a general feeling that they can not influence environmental protection
(statements 6 and 12) and that somebody else should solve the problems (statements 4, 11 and
13). On the contrary, students in class 2 (39.7%) and class 3 (30.1%) chose modalities expressing
a high awareness about environmental Preservation and a tendency to become involved and to
make personal sacrifices for environmental protection. Answers from students in class 3 indicate
a particularly strong concern with environmental issues and deep willingness for personal
engagement towards environmental issues. For statements related to the protection of nature,
students in class 2 chose modalities expressing respectively low agreement and disagreement
with the assertion that nearly all human activity is damaging to the environment, and that animals
have the same right to life as people (statement 15). On the contrary, students in the third class
show the highest level of support for animal life, even if it could save human lives in medical
experiments (statements 15, 16) and for the environment prejudice related to nearly all human
activity (statement 17). Furthermore, they see the natural world as something sacred that should
be left in peace (statement 18). Students in class 3 assign intrinsic value to the whole
environment, which is a sufficient reason for protecting it, contrary to individuals in class 2
despite their positive attitude towards environmental issues.

According to these results, we suggest that individuals from the three main classes could
be placed in some of four quadrants of the two-dimensional construct, the 2-MEV scale, used in
the Theory of Ecological Attitudes (Wiseman & Bogner, 2003). Indeed, individuals from class 1
express a low concern for environmental issues and low motivation to get involved in solving
environmental problems. They obtain a low score on items that we can relate to primary factors
of intent of support or care with resources combined under the higher-order factor Preservation.
At the same time, they obtain high scores to items related to the Utilization of Nature. Indeed,
their answers are favourable to human dominance or to the right to alter the environment. So, we
did not find any ambiguity in placing this first class of students in the quadrant (PRE-UT+) in the
2-MEYV scale, meaning that these students have apathy towards conservation issues and a view of
nature as a source of natural resources to be used for the benefit of human development. On the
contrary, the links between the second and third classes obtained with the hierarchical
classification are less straightforward. There is no doubt that individuals in these two last classes
express a higher awareness about environmental issues and motivation to get involved in
environmental protection, they both show a high score on Preservation. But the distinction
between the second and the third class is based on the last four assertions. Students from class 2
state that the environment has to be protected, but at the same time, they believe that the primary
purpose of nature is to benefit Humans, resulting in a high score on utilization as well
(PRE+UT+). On the contrary, students from class 3, think that Humans do not remain the most
important life form and do not have the right to alter the environment. Such a low score on
Preservation and a low score on Utilization (PRE+UT-) might be expected of a strong
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environmentalist. In France, 93.6% of 15-year-old students express one of these main EA. The
fourth class corresponds to students who answer “no opinion” for most of the 18 statements.

Links between EA and Students’ Interest in Learning about Environmental Topics

In Table 2, we reported the percentages in the classes 1, 2 and 3 previously determined,
concerning the crossed-analysis between the EA orientation and the responses on the interest to
learn the 11 environment-related topics statements that we selected among the 108 statements
included in the section « what | want to learn about » in the questionnaire.

The responses « disagree » and « agree » correspond to the addition of respectively the
two positive choices and the two negative choices on the Likert scale within each class of stu-
dents. These totals are not representing the percentages compared to what is obtained in the ove-
rall population, but within each class.

First, we observe that, for each statement, the percentage of students declaring that they
want to learn about each selected environment-related topics is respectively lower in class 1,
class 2 and class 3. Students from class 1, class 2 and class 3 respectively express an increasing
interest in learning environment-related topics, including issues with bearing for the globe and
issues of individual interest. Secondly, findings indicate that the level of interest in learning
environmental topics differs according to the topic. For instance, students in the three classes
declare low interest in statements about benefits and possible hazards of modern methods of
farming (e.g. statements 6, 9). On the other hand, they all express more interest in learning topics
related to clean air and safe drinking water, how to protect endangered species of animals, the
dangers of mobile phones or new sources of energy (statements 3,5, 7, 8, 11). In another
section of the ROSE questionnaire “my science class”, students answered to what extent they
agree with the statement “School science has increased my appreciation of nature”. Students in
class 3 indicate a higher degree of agreement with this item (57.5% of positive answers)
compared to those in class 1 (36.0% of positive answers) and class 2 (36.0% of positive answers).

Links between EA and Extra-Curricular Activities Practice

Our data, reported in Table 3, suggest that we can relate the three classes to the practice
frequency of some extra-curricular activities linked to nature. All the statements show
statistically significant results except the assertion “made compost of grass, leaves or garbage”.
Students from class 3 more often declare practising extra-curricular activities linked to nature
than students from class 1 and 2, except for few statements such as ‘participated in hunting” or
“participated in fishing”. The frequency of extra-curricular activities linked to nature is not very
different for students from classes 2 and 3.

Links Between EA and Students Personal Value Priorities in Different Dimensions of Their
Future Work

All results reported in Table 4 are statistically significant. We found that students from class 1,
expressing apathy towards the environment, significantly display a higher degree of agreement to
items related to values like Power in the Schwartz value instrument (1994), as for instance
“earning lots of money”, “controlling other people” or ‘“becoming famous” than those from
classes 2 and 3. On the contrary, the latter answer more positively to items related to values like
Benevolence (ex: “helping other people”) or Universalism (ex: “Protecting the environment”).
Likewise, students from class 3 express a higher support than others to items related to Self-

direction (ex: “working with something that fits my attitudes”, “making my own decisions”).
Results for students in classes 2 and 3 do not differ so much in this section of the questionnaire.
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Table 1. Students’ responses about environmental challenges (%) obtained for the three main classes resulting from a hierarchical ascendant classification

Statement modalities characterising the different classes are reported in bold

Class 1:23.8%

Class 2 : 39.7%

Class 3:30.1%

LD D LA A No LD D LA A No LD D LA A No
1. Threats to the environment are not my 21.3 423 212 11.0 43 483 453 43 03 18 814 137 1.9 20 10
business
2. Environmental problems make the future  11.6 28.4  36.3 141 9.7 6.8 357 399 85 9.0 136 137 36.3 31.7 47
of the world
look bleak
3. Environmental problems are exaggerated 4.5 26.7 457 177 54 125 545 214 24 101 428 386 110 45 31
4. Science and technology can solve all 9.6 39.3 335 13.7 4.0 138 526 181 45 109 247 437 184 6.8 6.3
environmental problems
5. 1 am willing to have environmental prob-  10.6 329 406 90 6.9 29 125 622 14. 7.6 2.7 2.2 42.9 50.1 2.2
lems solved even 7
if this means sacrificing many goods
6. | can personally influence what happens  19.6 355 289 81 80 6.7 243 484 9.2 114 95 133 454 26.2 5.8
with the environment
7. We can still find solutions to our en- 6.8 18.3 55.0 169 29 0.7 4.6 656 26. 29 0.9 3.6 38.7 53.2 3.6
vironmental problems 2
8. People worry too much about environ- 5.7 247 423 227 4.7 129 581 204 26 6.0 56.2 333 58 3.7 11
mental problems
9. Environmental problems can be solved 8.0 316 411 153 4.1 133 432 293 46 95 358 302 200 9.8 43

without big changes
to our way of life




10. People should care more about protec-
tion of the environment

11. It is the responsibility of rich countries
to solve the

environmental problems of the world

12. | think each of us can make a significant
contribution

to environmental protection

13. Environmental problems should be left
to the experts

14. 1 am optimistic about the future

15. Animals should have the same right to
life as people

16. It is right to use animals in medical
experiments if this can save human lives
17. Nearly all human activity is damaging
to the environment

18. The natural world is sacred and should
be left in peace
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Class 1 Class 2 Class 3

LD D LA A No LD D LA A No LD D LA A No
2.9 13.8 59.7 202 34 0.3 1.2 55.3 414 1.8 0.2 0.5 6.8 91.8 0.8
11. 28.4 36.4 202 34 19.0 405 261 57 86 22.4 27.4 23.7 20.7 538
6

55 19.1 56.4 157 3.3 0.5 1.8 51.3 449 14 0.2 0.7 15.3 83.3 0.2
4.6 31.6 39.4 19.7 47 242 569 91 1.7 80 58.6 35.0 3.6 10 18
7.1 20.3 41.2 219 95 55 218 447 9.1 188 16.4 24.5 30.5 172 115
15. 27.9 33.3 16.2 6.9 12.9 245 319 10.7 20.0 55 12.0 31.0 426 89
6

16. 26.1 31.9 184 74 189 204 320 105 181 38.5 22.2 21.9 6.6 10.8
0

8.3 33.3 36.1 141 81 93 433 311 33 130 3.9 17.0 44.5 28.8 5.7
4.0 14.3 42.6 322 69 40 143 426 322 112 0.1 1.2 21.8 750 18

(LD: Low Disagree; D: Disagree; LA: Low agree; A: Agree, No: No opinion).
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Table 2. Students’ views on what they want to learn about according to their Environmental
Attitudes

Class 1 Class 2 Class 3 p-value
(Khi2)

disag. agree disag. agree disag. agree
1. The ozone layer and how  61.1 35.0 45.6 50.2 30.8 66.4 0.000
it may be affected by hu-
mans
2. The greenhouse effect 61.1 35.7 49.7 44.0 33.7 64.4 0.000
and how it may be changed
by humans
3. What can be done to 47.8 47.0 30.1 66.6 175 80.7 0.000
ensure clean air and safe
drinking water
4. How technology helpsus  57.1 40.6 51.1 44.3 37.4 59.9 0.000
to handle waste, garbage
and sewage
5. How to protect endange-  34.2 62.5 23.6 73.0 7.1 92.2 0.000
red species of
animals
6. Organic and ecological 65.7 29.7 57.7 34.0 40.2 55.6 0.000
farming without use of
pesticides and artificial
fertilizers
7. How energy can be saved 46.7 50.1 35.9 59.0 20.7 76.8 0.000
or used in a more efficient
way
8. New sources of energy 45.8 47.5 38.3 57.0 23.1 745 0.000
from the sun, wind, tides,
waves, etc.
9. Benefits and possible 66.9 27.2 65.3 27.4 52.0 44.6 0.000
hazards of modern methods
of farming
10. How people, Animals, 56.5 38.9 43.1 50.5 40.0 55.4 0.000
plants and the environment
depend on each other
11. The possible radiation 37.1 58.9 334 63.3 25.9 72.0 0.000
dangers of mobile phones
and computers
Note: "No opinion" scores are not reported in this table.

In summary, our results allow us to categorize most of the French 15 year old student po-
pulation (93.6%) in three main classes related to the 2-MEV scale. Student interest in learning
environment-related topics is linked to students’ Preservation and Utilization scores. The high
frequency of extra-curricular activities linked to nature practice is related to students’ attitudes
showing high Preservation and low Utilization scores. Students expressing apathy towards the
environment show values related to power in the different dimensions of their future work,
whereas students from the two other classes express the same values as Benevolence and Univer-
salism.
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Table 3. Practice frequency of extra-curricular activities related to nature for French students
according to their Environmental Attitudes

Classl Class2 Class 3 p-value
(Khi2)
Statement never often never often never often
Tried to find the star constellati- 53.1 9.5 40.6 9.2 32.7 16.3 0.000
ons in the sky
Collected different stones or shells 23.0 145 8.5 19.4 7.5 30.3 0.000
Watched (not on TV) an animal 46.2 120 581 56 451 108 0.000
being born
Cared for animals on a farm 46.8 129 439 9.1 354 197 0.000
Visited a zoo 105 128 6.5 14.6 6.3 22.3 0.000
Milked animals like cows, sheep 577 70 670 32 617 46 0.000
or goats
Read about nature or science in 372 109 231 156 142 254 0.000
books or magazines
Watched nature programmes on 314 141 169 121 102 30.0 0.000
TV or in a cinema
Collected edible berries, fruits, 299 170 199 192 159 275 0.000
mushrooms or plants
Participated in hunting 635 110 772 51 787 6.8 0.000
Participated in fishing 335 178 355 120 350 1538 0.000
Planted seeds and watched them 38.0 109 324 8.6 25.0 13.2 0.000
grow
Made compost of grass, leavesor  64.1 9.1 618 80 542 132 0.010
garbage
Put up a tent or shelter 183 196 148 208 11.7 257 0.000
Sorted garbage for recyclingor for 328 189 19.0 352 114 46.9 0.000
appropriate disposal
Taken herbal medecines or had 52.8 11.4 55.3 9.7 46.6 16.0 0.000

alternative treatments

Note: "No opinion™ scores are not reported in this table.

Discussion
Research Perspectives

Our data in France are globally consistent with the international ROSE results showing a similar
pattern of responses as in the other industrialized countries (Vasquez & Manassero, 2004;
Schreiner & Sjoberg, 2005; Jenkins & Pell, 2006; Trumper, 2009). Indeed, French students, like
those in other western countries, seem to have a lower level of concern for an involvement in
environmental problems and motivation for action compared to students from developing
countries. French results showing that students’ level of interest in learning environmental topics
differs according to the topic are consistent with previous studies using ROSE questionnaire as
for instance in Norway (Schreiner, 2005) or other large-scale studies as PISA science (OCDE,
2006). We propose, as Bybee (2008) suggests, that one probable reason has to do with the
presentation of issues in the media and educational programs.
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Table 4. Links between students’ future job priorities and Value-items from Schwartz’ values
instrument (1994) according to students’ environmental attitudes.

Statement Value- Class 1 Class 2 Class 3 p-value
items* (Khi2)

disa ag- disa ag- disa ag-

g. ree g. ree g ree

Working with people benevolence 27. 66.7 168 755 188 759 0.000
rather than things

Helping other people benevolence 17.2 789 82 896 6.6 919 0.000
Working with animals 428 523 497 442 311 655 0.000

Working in the area of  universalism 38.6 55.6 310 62.0 185 63.8 0.000
environmental protec-

tion

Using my talents and Self- 127 854 56 928 52 937 0.000
abilities direction

Making my own deci- Self- 107 877 59 931 49 942 0.002
sions direction

Working with some- Self- 164 813 56 915 43 939 0.000
thing | find important direction

and meaningful

Working with some- Self- 130 846 44 938 50 940 0.000
thing that fits my atti- direction

tudes and values

Developing or impro- Achieve- 140 825 68 923 51 934 0.000
ving my knowledge ment

and abilities

Coming up with new Self- 266 698 160 795 160 818 0.000
ideas direction

Earning lots of money Power 10.2 872 140 828 203 788 0.000

Controlling other peop- Power 309 652 51.0 443 554 398 0.000
le

Becoming famous Power 39.0 569 590 336 617 348 0.000
Becoming 'the boss' at Power 264 68.6 453 485 481 488 0.000
my job

* Value-items from Schwartz values instrument (1994)
"No opinion" scores are not reported in this table.

We interpret high scores obtained in France in the ROSE study, expressing for instance
interest in learning topics related to energy saving or new sources of energy, as reflecting partly
the substantial media communication devoted to these subjects in France. Prelle & Salomon
(1996), investigating the reasons why the students perceived certain issues as more serious than
others, found that for some topics such as “threats to wildlife”, the reasons given were emotional,
whereas for topics as the ozone layer they were more factual. They conclude that no simple mo-
del, cognitive, social or moral, seemed likely to explain why students feel differently about diffe-
rent issues.

According to Jenkins and Pell (2006), given the diversity of the education systems and
curricula among the participating industrialized countries, the commonality of findings is
particularly noteworthy and suggestive of the powerful influence of social, rather than narrowly
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educational, factors in shaping attitudes. French data in other sections of ROSE questionnaire,
show that students from classl, showing apathy towards environment are less positive about
learning sciences at school compared to other students expressing a strong support to
environment preservation. They globally find that sciences they learn at school are not
interesting, will not be helpful for their future and does not increase their appreciation of nature
(Le Hebel et al., 2011).

In our study, the students expressing a strong support to environment preservation and
who find that school has increased their appreciation of nature are also the students the most
interested on learning many science topics and positive about the importance of school for their
future, come from the most educated social class (Bourdieu & Passeron, 1970) where their
awareness on environment has already been developed. Some studies have reported a positive
relationship between parents levels of education and the students’ environmental knowledge and
attitudes (e.g. Péer, Goldman, & Yavetz, 2007). In France, considering that the science
curriculum is not largely focused on environmental education, we can hypothesize that school in
France might not play a major role on students EA. Moreover, our results show the extra
curricular influence on students” EA. Our results are consistent with previous studies showing the
importance of extra-curricular activities practice linked to nature or environment (Eagles &
Demare, 1999; Tikka, Kuiten & Tynis, 2000). Likewise, Hutchison (1998) shows that students
having a tendency to become involved in the environment and to make personal sacrifices, have
environmental views related to early life experience. In France, a study shows that the practice of
extra-curricular activities is linked to the sociocultural level of students’ family (O’Prey, 2004).
A study in Canada (Rahm, 2006), shows that students from disadvantaged families have a lower
access to scientific extra-curricular activities. These results show the importance of the role that
school could play in developing extra-curricular activities linked to environment accessible for all
students. Our results are consistent with other Environmental Education studies showing the
important influence of extracurricular activities or non-formal educational activities on the
development of students environmental awareness (e.g. Dresner & Gill, 1994; Ajiboye & Silo,
2008; Erdogan & Usak, 2009). Some researchers propose that teaching and learning outside the
classroom, in outdoors and natural aereas with direct nature experiences (Bogner, 1998; Palmerg
& Kuru, 2000) can have a positive influence on the future environmental attitude of children,
even a short out-door learning experience (Bogner, 1998; Prokop et al., 2007). Otherwise, our
study points out links between personal values and EA. Our results are consistent with others
studies (e.g. Schultz & Zelzeny, 1999), showing that Students expressing apathy towards the
environment show values related to power in the different dimensions of their future work,
whereas students from the two other classes express values as Benevolence and Universalism,

Nevertheless, none of the studies tried to estimate the relative importance of the different
factors (school, extra curricular, personal values, etc.) on students EA. To go further in this rese-
arch, we propose to proceed to student interviews in order to try to specify that point because
interviews allow us to have both a global approach and to go deeper into specific aspects.

Limitations of Our Study

We are aware in our work of the limits of the ROSE questionnaire (number of items) related to
the measure of EA, using only a part of the scale developed by Bogner and Wiseman (1999) in
the 2-MEV. Nevertheless, we think that our results have a high resonance with this model, and
we argue that our data make sense compared to previous studies in the ROSE project (Schreiner
& Sjoberg, 2005; Jenkins & Pell, 2006) and studies about environmental attitudes (e.g. references
in Rickinson, 2001; in Zelezny et al., 2000). Moreover, the assertions in the environmental
section of the ROSE questionnaire expressing EA are formulated without causal explanation or
reasoned consequences, which should be a part of the reasoned attitudinal construct (Fazio,
2007).

Furthermore, as the questionnaire consists mostly of closed questions, we may only have
access to a part of the information about students’ interest in learning, extra-curricular activities,
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etc. For instance, there may be other environment-related topics or issues that may interest
students more than those proposed in the ROSE questionnaire. Another limitation of this part of
our study is that our work does not include the full scales of Schwartz’s universal values measure
(1994).

Implications for The Teaching of Environmental Issues

In his study, Schultz (2000) attempts to activate different environmental concerns using a
perspective-taking manipulation, and he provides evidence that environmental concerns are
malleable across situations. Our results showing the role of extra-curricular activities in students’
attitudes towards the environment are consistent with Schultz’ study (2000) suggesting that any
activity that reduces a student’s perceived separation between self and nature will lead to an
increase in that student’s environmental concern. Schultz (2000) underlines the role of
environmental education programs evoking empathy towards the environment and the feeling of
interconnection with nature that would lead to environmentally relevant attitudes. Although we
do believe that developing programmes promoting nature discovery can benefit all students, our
position is different from authors advocating the teaching of promoting empathy towards the
environment. We argue that fifteen-year-old students are able to perceive these different EA. The
EA concept could be explained to students. They could then firstly appreciate the diversity of
views towards the environment and also position themselves in this diversity of attitudes. We
agree with Ashton and Watson’s work (1998) advocating ‘critical affirmation’ encouraging
students to take into account the views of others. For instance in our study, students could
understand that individuals from classes 2 and 3, who both support environmental issues but for
different reasons, may respond to different appeals. They could then think about distinctions in
the design of messages to encourage environmental conservation behaviour. They could also be
able to perceive if their school textbook tends to defend for instance an ecocentric or
anthropocentric perspective (Tracana & Carvalaho, 2010). This kind of education in critical
thinking represents a challenge to curriculum developers and teachers. Forgetting in
environmental teaching to take into consideration the diversity of students showing different
attitudes toward the environment will lead to fail to the development of scientific literacy for
each citizen and students engagement in environmental preservation.
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