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ABSTRACT
Changing attitudes toward the environment has long been a goal of education programmes
focused on helping students change their environmental behaviour. The relationship between environmental
attitudes and personal behaviour changes, however, is complex. The purpose of the present study was to
explore these relationships in two groups of children who participated in an earth education programme
Earthkeepers, which was designed to affect both attitudes and behaviour. In stage one, the environments
attitudes and behaviours of children in the United States before and after participating in the programme
were compared. Children whose attitudes changed the most after the programme were the most likely to
demonstrate the adoption of new proenvironmental behaviours. In stage two, a sample of Czech students
who had participated in the Earthkeepers programme one year earlier completed the attitude instrument
again and were interviewed. Most students maintained the attitude changes made during the programme.
Some also maintained the behaviour changes one year later while others did not, often due to pressure from
social norms or the lack of on-going motivation. The study suggests the importance of attitude change in
promoting environmental behaviour while also noting the need for additional support for maintaining these
changes in the long term.
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Introduction
The education of children has long been recognized as an important component of lessening human impact on the Earth’s systems of life, because our best hope may lie in the next
generations rather than our own. Many programmes have focused on helping children learn
about environmental issues and what they can do about them. However, it is very clear that
knowledge alone does not often change what people actually do. While there are multiple
and complex reasons for people’s personal behaviours and actions (Heimlich and Ardoin
2008; Kollmus and Agyeman 2002), it is vitally important to consider the role of their values and attitudes (Gayford 2009; Evans, Brauchle, Haq, Stecker, Wong and Shapiro 2007;
Van Petegem and Blieck 2006; Meinhold 2005; Stern 2000; Stern, Dietz, Troy, Guagnano
and Kaloff 1999). Kaiser, Roczen, and Bogner (2008) proposed a proenvironmental competence model in which different types of environmental knowledge and attitudes toward nature
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drive how people behave environmentally. In a test of that model with almost 2,000 adolescents, attitude was shown to have a much stronger influence on behaviour than knowledge
has (Roczen, Kaiser, Bogner and Wilson 2014). Others, however, are not convinced of the
strength of that relationship (Cleveland, Kalamas and Laroche 2012; Thapa 1999). There is
clearly much more to learn about the relationship between environmental attitudes and proenvironmental behaviour.
The present study investigated the relationship between environmental attitudes and proenvironmental behaviour in children who participated in an educational programme designed
to influence both. The study was conducted in both the United States and the Czech Republic,
where children participated in the same earth education programme Earthkeepers (Strážci
Země). The purpose of the study was to learn about 1) the effects of the programme on participants’ environmental attitudes and behaviours; and 2) the relationship between their attitudes and behaviours.
Programme description
In the present study, children in both the United States and Czech Republic participated in
an earth education programme called Earthkeepers (Strážci Země) (Van Matre and Johnson
1988). Earth education programmes are a specific educational approach aimed to help children understand the key ecological concepts that underlie the systems of life, to develop environmentally-positive attitudes and to help them change their own behaviours and actions to
lessen their impact on the environment. Unlike many environmental education programmes,
earth education programmes include a focus on feelings, providing rich, first-hand experiences that help children build personal connections to the natural world in order to help
them develop positive environmental attitudes. In addition, the programmes are designed to
help participants adopt proenvironmental behaviours. The Earthkeepers programme has been
shown to affect participants’ ecological understanding, environmental values and proenvironmental behaviour in the US (Felix and Johnson 2013; Johnson and Manoli 2011), Czech
Republic (Činčera and Johnson 2013), and Cyprus (Manoli et al. 2014). For these reasons,
Earthkeepers provides an excellent opportunity to explore the relationship between attitudes
and behaviour.
The Earthkeepers programme is designed for children ages 9 to 11. Its goal is to help
the children construct understandings of the ecological systems that support life on our planet
and help them develop feelings of connection to the natural world in order to assist them in
living more lightly on Earth (Van Matre 1990; Wohlers and Johnson 2003). There are two
parts to the programme: a three-day experience in a natural area away from school and a subsequent follow-through portion that happens back in the classroom and at home. The natural
area experience takes place at an outdoor school or nature centre and is typically a residential
experience. The three days consist of specific outdoor, participatory activities for four different ecological concepts (energy flow, materials cycling, interrelationships, change) and four
different experiences to build connections to nature (observation, discovery, solitude, immersion). Setting the stage for completing the programme back at school and home is also an
important component of the three days.
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Earthkeepers, like all earth education programmes, is designed to be a “magical learning adventure” that entices participants into wanting to experience nature, learn about how it
works, and then do something in their own lives to lessen their impact on the natural world
(Johnson 2003). The programme is organized around the word KEYS – K for Knowledge,
E for Experience, Y for Yourself, and S for Sharing. The children earn four actual keys, one
for each of the components of the programme that they complete. Each key opens a box to
reveal a secret that appeals to the children’s sense of adventure while also serving as reinforcement for the goals of the programme. During the initial three days at the centre, the children earn their K and E keys and are then Apprentice Earthkeepers. Back at school and home,
they work on earning the Y and S keys. For the Y key, each child selects two tasks to lessen
impact (one way to use less energy and one way to use fewer materials) and two tasks to
deepen their feelings for nature (through further discovery, observation, or reflection). For the
S key, the tasks involve sharing their new knowledge and experiences with others. To become
an Earthkeeper, a child must earn both the Y and S key. Completing the programme, then,
is something that is determined by each child. The teacher can encourage her/his students to
do so, but ultimately the decision is determined by each child. Most children are highly motivated to earn the last two keys, but it requires persistent effort to do so. The Y key in particular is challenging. The children are required to adopt their new lessening impact behaviours
and deepening feelings actions for long enough that they become habits, and they need to
have a parent signature verifying that they have done so.
Earning the Y key requires that children demonstrate that they have adopted proenvironmental behaviours. Children who earn the Y key are lessening personal impact through
behaviours that reduce their use of energy and materials and through taking actions that
increase their personal connections with the natural world. Children who have not demonstrated that they have adopted these proenvironmental behaviours do not receive the Y key.
Therefore, in the present study we use the attainment of the Y key as our indicator of proenvironmental behaviour.
Methodology
The research questions for the study were:
1) Did children who participated in the Earthkeepers programme increase their positive
environmental attitudes and behaviours?
2) Did increased positive environmental values and behaviours persist one year after participating in the Earthkeepers programme?
3) What was the relationship between participants’ environmental attitudes and their behaviours?
4) How did children who participated in the programme reflect on their efforts in starting
and maintaining behavioural change?
The study consisted of quantitative methods aimed to answer the first, second, and third
research questions and a qualitative approach focused on the fourth research question.
Altogether, the study applies a mixed research approach for obtaining a combined, multi-faceted perspective on the phenomenon of attitude-behaviour relationship.
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Stage one of the study involved 1,683 school children in grades 4 and 5 (ages 9–11) from
three different states in the US – Arizona (11.9 %), Louisiana (45.5 %), and Pennsylvania
(42.6 %). All of the children participated in the Earthkeepers programme. Each participant
completed a measure of environmental values and attitudes (2-MEV Scale, described below)
before and after the Earthkeepers programme and also reported environmental behaviours
(described below).
Stage two of the study involved children who had participated in the Earthkeepers programme in the Czech Republic. The results of a study of a larger group of children who participated in that programme have been reported elsewhere (Činčera and Johnson 2013). In the
present study, follow-up interviews were conducted with 33 of those children one year after
the programme concluded.
Attitudes in the present study were assessed using the Model of Ecological Values
(2-MEV) Scale (Bogner and Wiseman 1999, 2002, 2006; Wiseman and Bogner 2003).
The structure of the 2-MEV has been validated multiple times in several different countries (Boeve-de Pauw and Van Petegem 2011; Drissner, Hasse and Hille 2010; Johnson and
Manoli 2011; Milfont and Duckitt 2004; Munoz et al. 2009). The 2-MEV contains two overarching values – Preservation and Utilisation – that are only moderately correlated. A major
difference between the 2-MEV Scale and other widely used instruments such as the NEP
(Dunlap, Van Liere, Mertig and Jones 2000; Manoli, Johnson and Dunlap 2007) that measure
along a single-dimensional continuum, is that the 2-MEV Scale consists of two dimensions.
This recognizes that a person’s attitudes toward Preservation might not always be the opposite of their views toward Utilization, allowing for a more nuanced examination of attitudes
than other scales offer.
In the 2-MEV, each of the two values is comprised of more specific attitudes – Intent
of Support, Care with Resources, and Enjoyment of Nature for the value of Preservation,
and Altering Nature and Human Dominance for the value of Utilisation. The version of the
2-MEV Scale used in the present study (Johnson and Manoli 2011) consists of 16 statements
with a five-point Likert-type response set ranging from “strongly agree” (5) to “strongly
disagree” (1) with a mid-point (3) of “not sure.” Within each of the five specific attitudes,
a mean score is calculated. For the three Preservation attitudes (Intent of Support, Care with
Resources, and Enjoyment of Nature), a mean above 3 is indicative of a proenvironmental
attitude, while for the two Utilization attitudes (Altering and Human Dominance) a mean
below 3 represents a proenvironmental perspective.
In stage one, the 2-MEV Scale was completed by US children who participated in the
Earthkeepers programme both as a pre- and post- programme measure. In stage two, the
2-MEV was completed by 33 Czech children who had completed the same instrument as
a pre- and post- programme measure one year earlier; these children also participated in focus
group interviews. The aim of the focus group interviews was to obtain the children’s interpretation of their experience in adopting and processing new behavioural patterns. Three of
their teachers were also individually interviewed to provide additional perspectives on the
children’s experiences.
All of the focus groups were conducted with children who participated in the program
one year earlier and were done in the absence of their teacher. Of the 33 children, 17 were
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girls and 16 were boys (mean age = 12.2 years). At the beginning, respondents were asked
what they could recall from the Earthkeepers programme. The main part was focused on what
specifically they did to obtain the Y key, how their parents and peers reacted, what barriers or
support they encountered and if they still maintained the adopted behaviours.
Teachers (2 women, 1 man) were interviewed individually, in the absence of their students. They were asked for general feedback about the programme, the way they facilitated
the process of obtaining the Y and S keys and their opinion on how the programme had
changed their students.
Results
Stage One

In order to determine the outcome indicator for proenvironmental behaviour, the US children
were placed into three groups: 1) those who earned the Y key (1,454 students or 86.4 %), 2) those
who did not earn the Y key and were not likely to (177 or 10.5 %), and 3) those who were still
working on earning the Y key (52 or 3.1 %). Those who were still working on the Y key (group
3) were excluded from this analysis, leaving 1,454 who earned the key and 177 who did not.
Before participating in the Earthkeepers programme, there were few differences
between the attitudes of children who later earned their Y key and those who did not (see
Table 1). However, there was a notable difference in one of the Utilization attitudes, Human
Dominance. An analysis of variance test (ANOVA) showed that children who earned their Y
key after the programme had a more proenvironmental attitude toward Human Domination
before the programme (m=1.85) than did those who did not earn Y keys (m=2.01; p=.002).
Table 1: Pre-programme 2-MEV scores comparisons of US children who earned the Y key and those
who did not
Mean Scores
YesY

NoY

Std. Deviation
YesY

NoY

t

p

Preservation
Intent of Support

3.79

3.82

.80

.88

.462

.497

Care with Resources

3.89

3.84

.82

.85

.599

.439

Enjoyment of Nature

3.84

3.78

.87

.86

.848

.357

Utilization
Altering Nature

2.81

2.87

.76

.77

1.211

.271

Human Dominance

1.85

2.01

.76

.81

9.794

.002*

Note: *Statistically significant difference (p<0.05)

Since the two groups of children had comparable 2-MEV scores before participating in
Earthkeepers, with the exception of Human Dominance, analyses of changes from pre- to
post-programme were conducted separately for the two groups. That allowed for a comparison of the differential effects of the programme on the children in the two groups.
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Examining the scores of those who earned the Y key using a paired t-test, there were
several statistically significant changes from pre- to post-programme (see Table 2). Within
the value of Preservation, two of the three attitudes became more environmentally-oriented:
Intent of Support (m=3.78 to 3.88; p=.000) and Care with Resources (m=3.88 to 4.15;
p=.000). There was a slight change in Enjoyment of Nature, but it was not enough to be statistically significant. Within the value of Utilization, one of the two attitudes became more
environmentally-oriented: Altering Nature (m=2.82 to m=2.61; p=.000). There was a slight
change in Human Dominance, but it was not enough to be statistically significant.
Table 2: Pre- & post-programme comparisons of US children who earned the Y key
Mean Scores
Pre

Post

Std. Deviation
Pre

Post

t

p

Preservation
Intent of Support

3.78

3.88

.80

.85

-3.758

.000*

Care with Resources

3.88

4.15

.81

.76

-10.122

.000*

Enjoyment of Nature

3.86

3.88

.84

.87

-.886

.376

Utilization
Altering Nature

2.82

2.61

.76

.81

7.560

.000*

Human Dominance

1.88

1.86

.75

.83

.449

.653

Note: *Statistically significant difference (p<0.05)

For those who did not earn the Y key, there were fewer changes from before to after
participating in the programme (see Table 3). Within the value of Preservation, one of the
three attitudes became more environmentally-oriented: Care with Resources (m=3.83 to
4.04; p=.000), though still not as high as for those who earned the Y key. Within the value
of Utilization, one of the two attitudes became more environmentally-oriented: Human
Dominance (m=2.02 to m=1.90; p=.033).
Table 3: Pre- & post-programme comparisons of US children who did not earn the Y key
Mean Scores
Pre

Post

Std. Deviation
Pre

Post

t

p

Preservation
Intent of Support

3.72

3.78

.91

.92

-.716

.475

Care with Resources

3.83

4.04

.88

.82

-2.570

.011*

Enjoyment of Nature

3.69

3.81

.94

.93

-1.485

.140

Altering Nature

2.87

2.70

.78

.76

2.159

.033*

Human Dominance

2.02

1.90

/72

.83

1.428

.156

Utilization

Note: *Statistically significant difference (p<0.05)
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Analysis of the 2-MEV scores of US children revealed a few differences between the
scores of those who earned the Y key and those who did not. Children who earned the Y key
changed their attitudes more than those who did not earn the key. In stage two, results of
a follow-up analysis with Czech children are presented.
Stage Two

Six different classes with a total of 120 students participated in the programme in the Czech
Republic in 2012-2013. As the Činčera and Johnson (2013) reported elsewhere, from pre- to
post-programme there were statistically significant changes toward more proenvironmental values and attitudes for the values of Preservation and all three of its attitudes and for
Utilization and both of its attitudes. Mean scores for the Czech children on both pre- and
post-programme measures were more proenvironmental than the mean scores of US children
for the attitudes of Care with Resources and Enjoyment of Nature. Czech and U.S. children
had very similar mean scores both pre- and post-programme on the other attitudes (Intent
of Support, Altering Nature and Human Dominance). Most (107) of the 120 Czech children
provided answers in the questionnaires recording their success in obtaining the Y key. Of
107 respondents, 73 (68 %) reported earning the Y key, indicating that they had made behavioural changes. Girls reported earning the Y key almost two times more than boys (χ2=6,54,
p=0.01).
One year later, 33 of those 120 Czech students, from three different classes, completed
the 2-MEV for a third time and participated in group interviews. For the 2-MEV, there were
no statistically significant differences in the mean scores of students after completing the
programme or one year later for any of the attitudes measured. Students maintained the
environmental attitudes they had immediately after the programme, though one year had
passed.
In group interviews, students described their participation in the programme as a strong,
positive experience. When asked about the single strongest experience, they often recalled
experiential, emotional activities focusing on the affective domain. Most students talked
about their Magic Spots, an activity in which they spent time each day in solitude with nature.
When describing their behavioural change after participation in the programme, there
were three types of actions they took: 1) changes in their outdoor behaviour, such as spending
time in a Magic Spot or exploring a new natural area; 2) changes in their personal proenvironmental behaviour, reducing their impact by using less energy and fewer materials; and 3)
trying to persuade others to make changes in their behaviour.
The most common outdoor behaviour change discussed was finding and spending time
in a magic spot after returning home as part of earning the Y key. Magic Spots is part of
the Experience portion of Earthkeepers. Each participant spends time alone in her/his magic
spot on each of the three days at the outdoor site, sitting quietly taking in nature and reflecting on the experience. Many of the students said they found their own magic spot near their
homes and visited it a few times. Some recalled experiences from their own magic spots,
indicating increased sensitivity. Two girls described how they shared magic spots with their
siblings:
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I was with my younger brother in the forest and I was looking for such a magic spot…and my
brother found one and told me he had seen a deer…
We were calmly sitting with Anezka in a meadow in winter and a small snow tornado was flying
around us.

In addition to visiting their magic spot, a few students (mainly girls) reported changes in
their individual proenvironmental behaviour. Typically, easy behaviour modifications were
adopted, e.g. switching-off lights, more intensive recycling, or saving water. These were the
kinds of changes encouraged in the programme, based on the idea that children should start
with small things they know and do personally.
I have started saving water. I used to have a shower for a half of hour and now less.
I used to have lights switched on when I was sitting at my computer but not now.

In addition, students tried to persuade others (siblings, parents) to change their behavioural
patterns:
My sister was used to picking off flowers so I told her not to do this.

These descriptions of proenvironmental behaviour matched the goals of the programme.
Four new behaviours were required in order to receive a Y key: one way of using less energy,
one of using fewer materials, one of experiencing the outdoors and a final one of recording
thoughts and experiences. Earning the Y key is meant to require adopting new behaviours
rather than just continuing what had been done previously. A few of the students from one
of the classes admitted that some of the behaviours they reported to receive the Y key were
things they had already been doing before participating in the programme. Teachers from the
other two classes also felt that there may have been other students who also continued with
proenvironmental behaviours they had already been doing rather than new ones. For some
of the students, then, some of the reported changes were likely not as great as initially indicated. In addition, the teachers described how for some students motivation diminished over
the weeks following the initial three day experience. Teachers sometimes had to repeatedly
remind students to complete the tasks to earn the Y and S keys and felt that some may have
convinced their parents to sign off that they had completed them without always having done
as much as they reported. However, most students appeared to have undertaken all of the real
behavioural changes they reported to earn the Y key.
Although most of the students adopted at least some new proenvironmental behaviours
after the Earthkeepers programme, not all of them continued with all of those behaviours
one year later. Most students reported they were still doing their personal proenvironmental behaviours such as saving water or energy, and recycling materials. However, most had
stopped visiting their magic spot, and some of them had given up trying to persuade others.
A few students reported that their behavioural intentions were either supported or
inhibited by social norms represented by their parents or siblings. In some cases, the social
norms were supportive and encouraged students to transform their behaviour into a habit.
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For example, a girl reported that her parents appreciated her efforts in switching off lights
as important for saving money and bought her a new mobile phone. In other cases, students
were met with different social norms that opposed the proenvironmental behaviour change.
When their siblings or parents evaluated their efforts as useless, students lost their motivation
and returned to their previous behaviour patterns:
I started to switch off the lights but when I came back to my room, everything was switched on
again, so I switched them off again and when it happened again and again I became angry and
gave up. I tried to persuade my brother but it had no effect.
[Previously] I would not have cared that my mother burns plastics. Now I asked her not to do this,
that it harms the environment, but she explained that everyone does it in our village and that it
would be useless if she just stopped.

Stage two provided insights into what students thought of their experience in the programme
and what kinds of proenvironmental behaviours were still being implemented one year after
participating.
Discussion
In stage one, several interesting differences were evident in the attitudes of the US children
who demonstrated proenvironmental behaviours by earning the Y key and those children who
did not.
First, children with a more proenvironmental attitude toward Human Dominance before
the programme were more likely to earn the Y key. Interestingly, those attitudes did not
change after the programme for those who earned the Y key while attitudes did improve for
those who did not earn the Y key, though not to as high a level as those who earned the Y
key. In this case, Earthkeepers seemed to be more effective in promoting behaviour change in
children who entered the programme viewing humans as part of the natural world rather than
in charge of it. For children whose views were more in line with the view that humans are
dominant, Earthkeepers was less effective in affecting behaviour change, though it did cause
those views to move away from the dominance perspective. This is a different result from
that found in the only other study (Manoli and Johnson 2007) that examined this relationship
in children who participated in the Earthkeepers programme. In that study, there were no differences in the likelihood of behaviour change in those with different attitudes toward Human
Dominance before taking part in Earthkeepers.
Next, children whose attitudes toward Intent of Support increased more from pre- to
post-programme (became more proenvironmental) were more likely to earn the Y key. Those
who earned the Y key did not have more proenvironmental attitudes toward Intent of Support
before the programme but changed their attitudes, while those who did not earn the Y key
did not change their attitudes. This matches the results found by Manoli and Johnson (2007).
Earthkeepers had a greater effect on behaviour change for children who increased their intent
to support environmental causes as a result of the programme. This is not necessarily a causal
relationship, of course. While it might be possible that the change in attitudes caused the
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change in behaviour, it is equally plausible that the participation in the programme caused
both the change in attitude and the change in behaviour and that for the children who did not
earn the Y key the programme did neither.
Similarly, children whose attitudes toward Care with Resources increased (became more
proenvironmental) more from pre- to post-programme were more likely to earn the Y key.
Those who earned the Y key did not have more environmentally oriented attitudes toward
Care with Resources before the programme but while both groups changed their attitudes
post-programme, those who did not earn the Y key did not change as much. Manoli and
Johnson (2007) found a very similar result. Care with Resources is the attitude that is most
clearly related to the outcome objectives of the Earthkeepers programme. To earn the Y key,
children must lessen their environmental impact by being more careful with resources. Those
children whose attitudes toward doing so changed most also demonstrated that they adopted
such behaviours. This shows a compelling link between attitude and behaviour.
For Enjoyment of Nature, the third attitude related to the value of Preservation, there
was only a small improvement in attitudes for both groups, and it was not large enough to
be statistically significant. There was also no statistically significant difference between the
two groups for this attitude either pre- or post- programme. Attitudes toward Enjoyment of
Nature did not seem to be as important for behaviour change as were attitudes toward Intent
of Support and Care with Resources. This differs from Manoli and Johnson’s (2007) study,
which found that those whose Enjoyment of Nature attitudes increased were also more likely
to demonstrate behaviour change.
Finally, children whose attitudes toward Altering Nature decreased more from pre- to
post- programme (became more proenvironmental) were more likely to earn the Y key.
Students who earned the Y key did not have more environmentally oriented attitudes toward
Altering Nature before the programme but, while both groups changed their attitudes postprogramme, those who did not earn the Y key did not change as much. Earthkeepers was
more effective in changing behaviour in children who changed their views about whether it is
right for people to change nature, matching the results found by Manoli and Johnson (2007).
It is important to note that in stage one of the study, there was a large disparity in the size
of the two groups. Only 177 children did not earn the Y key while 1,454 did. That can be seen
as an indication that the Earthkeepers programme was quite effective in achieving its goal of
behaviour change. Having a small group of children who did not demonstrate these behaviour changes also provides a good opportunity to investigate whether there is something different about their values and attitudes that may have contributed to that outcome. However,
it also means that it was easier to find statistically significant differences from pre- to postprogramme for those who earned the Y key than for those who did not, simply because of the
sample size. However, for the Intent of Support and Care with Resources attitudes affected
by this, the changes from pre- to post-programme for the Y key-earning children were greater
in both real and statistical terms, so it was not simply a matter of sample size that led to the
conclusions.
Stage two focused on students one year after participating in the programme. The
2-MEV results showed that the attitude changes from pre- to post-programme were maintained one year later, matching what Felix and Johnson (2013) found in their study of the
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Earthkeepers program. That is only partially true for the behaviour changes. While most
of the students modified their behaviour in order to complete the programme, some did not
continue these new behaviours a year later. Such a finding is not new in the context of environmental education; others have found that participants‘ intentions to do something for the
environment often vanish over time or are simply not followed by appropriate actions (Nolan
2010).
For students who changed their behaviour, it is reasonable to suppose that the emotional,
experiential nature of the activities in the programme (those that the students remembered
best) motivated them not only to gain the Y key but also helped to change their attitudes and
motivated them to keep on with behavioural changes even after completing the programme.
Such an assumption might be supported by studies investigating the links between emotional
affects and environmental attitudes (Pooley and Connor 2000), or strong early formative
experiences in nature with future proenvironmental behaviour (Chawla and Cushing 2007).
Furthermore, activities based on providing direct, positive contact with nature (i.e., Earth
Walk, Magic Spot) might develop an emotional affinity with nature that is considered to be
one of the motivational factors for pro-environmental behavioural intentions by some scholars (Kals, Schumacher and Montada 1999). If such an assumption is valid, experiential, emotionally loaded activities aimed at establishing the bond between children and nature might
be a crucial instructional strategy for shaping environmental attitudes and behaviour for this
age group.
Nevertheless, when confronted with the norms of their social milieu, motivation vanished for some students. This finding correspondents with the importance of considering
social norms as one of the crucial drivers of long-term behavioural change (McKenzie-Mohr,
Schultz, Lee and Kotler 2012). In light of this, an environmental education programme
aiming to achieve a long-standing behavioural effect should implement a strategy for dealing
with prevailing social norms in the students’communities.
One earth education programme that does that, Sunship III (Van Matre and Johnson
1997), was the focus of a recent study (Jaksha and Johnson 2014). The study examined the
environmental identities of six adolescents as they participated in the programme, including taking part in a six-month long follow-through in which they worked together as a group
to complete the programme. The study provides insights into how small social groups can
enable participants to support each other as they attempt to make behavioural changes in their
daily lives.
The teacher is another key figure in supporting children to enact behavioural change
following participation in programmes. Felix and Johnson (2013) found that teachers who
invested more time in supporting students in the classroom following the Earthkeepers programme had students who made more behavioural changes. Their students were also more
likely to maintain both attitude and behaviour changes one year later (Felix and Johnson 2007).
Finally, it should be mentioned that the behavioural change was aimed at easily adoptable behaviour modifications, e.g. switching-off lights, recycling, etc. It is reasonable to
suppose that different areas of behaviour (e.g. citizen participation) may require competences that are not being developed by a described type of intervention strategy (Jensen and
Schnack 2006). If such a theory is valid, we suggest that different instructional strategies
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may complement each other in the effort to lessen the impact of the human population on
the Earth. Identification of such strategies may be a crucial goal for environmental education
theory.
Conclusions
The findings provide support for the interrelationship between environmental attitudes and
behaviour. Students who reported higher levels of environmental attitudes were also more
willing to adopt behavioural changes after participation in the environmental education programme. As there was an increase in environmental attitudes after participation in the programme, it is reasonable to suppose that the programme positively influenced both their
attitudes and behavioural motivation that led to adopting behavioural changes. Although
the qualitative part of the research cannot be generalized, we may suppose that students
were primarily influenced by emotionally-based, experiential activities that were aimed at
increasing their bonds with nature. However, in some cases the behavioural modification
lessened over time, probably as a result of the clash with discouraging social norms in the
students’ social milieu.
The findings in this study demonstrate both the strengths and weaknesses of a residential
outdoor education programme. It seems that well-designed programmes can strongly impact
students’ attitudes and motivate them to make behavioural changes. For establishing longerterm changes in behaviour, however, follow-up activities targeting students’ social milieu
might support those who find it difficult to continue these new behaviours.
Future research should build on these preliminary studies by working with classroom
teachers to design, implement and study the use of social support structures following participation in residential programmes. How can these structures be set up in ways that encourage
behaviour change in those who are highly motivated at the end of a residential experience? Can
these social support structures help children develop strategies and skills that they can continue
to use later in life? If we are to take advantage of the change in attitudes and motivation for
behaviour change that residential outdoor programmes deliver, we must find ways of supporting
children as they try to apply their new experiences into their daily lives at home and at school.
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