
 

Impact of Whole-School Education for 

Sustainability on Upper-Primary 

Students and their Families 
 

 

 

Zarín Táj Salter 

BSc. (UNSW) Hons. (UWA) 

 

 

 

 

 

This thesis is presented for the degree of Doctor of Philosophy at  

The University of Western Australia 

Graduate School of Education 

2013 



ii 



iii 

DECLARATION 

I declare that this dissertation is my own work and that no part of it has been 

submitted for a degree or diploma in any university. To the best of my knowledge, 

this thesis does not contain any materials previously published or written by another 

author other than those that have been referenced appropriately in the text and 

reproduced with permission. This thesis has been referenced in accordance with the 

American Psychological Association (2010) publication guidelines.  

I have the permission of each of my co-authors, Winthrop Professor Grady 

Venville and Associate Professor Nancy Longnecker, to include work from the 

following publication in my thesis. Sections from this publication appear in Chapters 

2 and 5 of this thesis. 

 

Salter, Z., Venville, G., Longnecker, N. (2011). An Australian story: School 

sustainability education in the lucky country. Australian Journal of Environmental 

Education – Special Issue. 27 (1): p. 149-159. 

 

 

 

Signatures: 

 

________________  ________________  ________________ 

      Zarin Salter  Winthrop Professor   Associate Professor 

  Grady Venville   Nancy Longnecker 

 

 

July 2013 



iv 

LIST OF PUBLICATIONS AND PRESENTATIONS FROM THIS RESEARCH 

Salter, Z., Venville, G., Longnecker, N. (2011). An Australian story: School 

sustainability education in the lucky country. Australian Journal of Environmental 

Education – Special Issue. 27 (1): p. 149-159.  

Salter, Z., Longnecker, N., Venville, G. (2012, May). Using mind maps to 

assess student environmental knowledge. A seminar presented to the Centre for 

Science and the Schools Research Group at the Pennsylvania State University. USA. 

Salter, Z., Longnecker, N., Venville, G. (2011, October). A summary of 

research on sustainability education at two Perth primary schools. Two papers 

presented at the UWA Postgraduate Fogarty Forum. Perth, WA.  

Salter, Z., Longnecker, N., Venville, G. (2011, September). Sustainability 

education at school and home: Intergenerational influence and pro-

environmentalism. A poster presented at the European Science Education Research 

Association annual conference. Lyon, France.  

Salter, Z., Longnecker, N., Venville, G. (2011, August). Sustainability 

education at school and home: AuSSI – WA and Intergenerational influence. 

Presented as part of a symposium on AuSSI – WA at the 26th annual Western 

Australian Institute of Educational Research forum. Fremantle, WA.  

Salter, Z., Longnecker, N., Venville, G. (2011, July). Sustainability education 

at a Perth primary school: What difference does it make anyway? A roundtable 

presented at the 6th biennial World Environmental Education Congress. Brisbane, 

QLD.  

Salter, Z., Longnecker, N., Venville, G. (2010, September). Tapestry of 

relationships: The Millennium Kids’ approach to sustainability facilitation. A paper 

presented at the Australian Association for Environmental Education biennial 

conference. Canberra, ACT.  

Salter, Z., Longnecker, N., Venville, G. (2009, August). Greening behaviour: 

Impact of whole school sustainability education on students and families. A paper 

presented at the 24th annual Western Australian Institute for Educational Research 

annual conference. Perth, WA.  

Salter, Z., Longnecker, N., Venville, G. (2009, May). Impact of whole-school 

approaches to education for sustainability on adoption of environmentally 

responsible behaviours by upper-primary students and their families. A paper 

presented at the UWA Postgraduate Fogarty Forum. Perth, WA.  



v 

ABSTRACT 

This doctoral research explored the impact of whole-school education for 

sustainability on upper-primary students and their families. More specifically, it 

examined: organisational factors that foster or impede the establishment of school 

sustainability programs; the environmental knowledge, attitudes and behaviours of 

upper-primary school students; the family dynamics that influence intergenerational 

transfer of pro-environmental behaviours between students and their families; and 

identified factors that potentially maximised the impact of whole-school education 

for sustainability.  

A multiple comparative case study approach was utilised, involving three 

primary schools with populations of similar socio-economic status in Perth, Western 

Australia. Two of these schools were connected with the Australian Sustainable 

Schools Initiative – Western Australia (AuSSI – WA) and the third was not involved 

with any sustainability or environmental education providers. The case study design 

included mixed methods of data collection, triangulated for analysis. Methods 

included surveys, mind maps, interviews, observations and document searches.  

Results indicated that effective whole-school sustainability education 

requires: visionary, committed school leadership; collaborative governance that 

invites participation from all staff; a few core staff to spearhead projects; 

contextualised professional learning opportunities; and authentic engagement of 

student voice. When these elements are prioritised, school sustainability programs 

can have a positive impact on students’ knowledge about ways they can care for the 

environment and attitudes towards school environmental activities. Furthermore, 

when sustainability facilitators work closely with schools these outcomes can be 

maximised. The degree to which pro-environmental behaviours carry into students’ 

home lives, however, is mediated by complexity of the behaviour, family norms and 

parents’ willingness to encourage their child’s enthusiasm.  

Environmental educators and school sustainability coordinators can foster 

willingness to act and action competence in students by creating meaningful 

leadership opportunities that can turn a student’s knowledge and interest into 

enthusiasm and empowerment. They can also influence a parent’s responsiveness to 

their child’s environmental interest by fostering collaborative parent and school 

relationships. These relationships provide opportunities for students and their parents 

to learn ways of simplifying complex pro-environmental behaviours, integrate them 

into their family life and ultimately create social norms and communities of practice. 
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CHAPTER 1: INTRODUCTION, BACKGROUND AND CONTEXT 

Our biggest challenge in this new century is to take an idea 
that seems abstract – sustainable development – and turn it 

into a daily reality for all the world’s people.  

(Kofi Annan, former Secretary General of the United Nations) 

The environmental, social and economic implications of complex global issues, 

such as climate change, are becoming increasingly apparent and demanding of 

humanity’s attention (IPCC, 2007). Identifying the issues and seeing the implications, 

however, are not enough to change the behaviour of individuals or governments towards 

averting environmental, social or economic crises (Norgaard, 2009). For example, as the 

science of climate change is becoming widely accepted there is a growing awareness 

among the Australian public that human actions are the major contributor (ABS, 2010; 

Buys, Miller, & Megen, 2012; Leviston, Leitch, Greenhill, Leonard, & Walker, 2011). 

There is awareness among the Australian public that the situation will continue to 

decline if ignored; but most people remain reticent about changing their personal 

behaviours beyond adopting simple recycling and water or energy saving measures. 

Ultimately, making changes to one’s behaviour requires more than being aware of the 

issues; it requires taking responsibility for the problem, being aware of what actions can 

be taken and a willingness to act (Jensen & Schnack, 2006; Norgaard, 2009).  

 Changing human behaviour is challenging, because complex issues such as 

climate change are difficult to conceptualise, difficult to relate to one’s life and 

consequently, difficult to take responsibility for (Buys et al., 2012; Fritze, Blashki, 

Burke, & Wiseman, 2008; Norgaard, 2009). Further, the factors are various, the 

implications are vast and seemingly distant, and messages fuelled by ‘merchants of 

doubt’ (Oreskes & Conway, 2010) and conveyed by public media are convoluted and 

confusing (Buys et al., 2012; Fritze et al., 2008; Norgaard, 2009). This confusion is 

magnified by differences in individuals’ perception of the issues. For example, 

individuals’ perception of global warming is malleable such that individuals report 

global warming is more of a serious problem when they experience higher outdoor 

temperatures (Li, Johnson, & Zaval, 2011; Risen & Critcher, 2011) or, higher embodied 

temperatures induced by chewing gum (Lewandowski, Ciarocco, & Gately, 2012).  

Many educators, scientists, psychologists, policy makers and other motivated 

individuals have attempted to confront these challenges by communicating and 

clarifying the facts (Norgaard, 2009; Oreskes & Conway, 2010). But research also 
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shows that as people continue to learn about the issues and hear only negative reports 

they feel increasingly disillusioned about humanity’s capacity to overcome these 

problems and disempowered in their ability to contribute to lasting change in the world 

(Fritze et al., 2008; Norgaard, 2009). 

Research Rationale 

Environmental education has traditionally focused on increasing peoples’ 

awareness of environmental issues as a method of encouraging people to adopt pro-

environmental behaviours (Heimlich & Ardoin, 2008). Many programs and initiatives 

have arisen that attempt to trigger within people a desire to adopt and sustain pro-

environmental behaviours in all aspects of their lives. A majority of these initiatives and 

environmental messages are focused on children (R. Ballantyne, S. Connell, & J.  Fien, 

1998b; Duvall & Zint, 2007; Uzzell et al., 1994), because children have traditionally 

been seen as “tomorrow’s leaders and stewards of the Earth” (Ballantyne et al., 1998a, 

p. 285).  

Since the global issues that society faces require immediate action, many 

environmental educators acknowledge that these initiatives also need to focus on adults 

who are better positioned than children to take urgent and effective action, both 

individually and by influencing others (Duvall & Zint, 2007; Sutherland & Ham, 1992; 

Uzzell, 1999). Reaching time-poor adults across the community, however, is a difficult 

task compared with the captive audience of school students (Ballantyne et al., 1998b; 

Duvall & Zint, 2007). Moreover, school students are targeted because their attitudes are 

considered more malleable than those of adults (Sutherland & Ham, 1992). Many 

environmental educators hope that adult behaviour will be affected through a process of 

intergenerational influence (Ballantyne et al., 1998b; Ballantyne, Fien, & Packer, 

2001b; Duvall & Zint, 2007; Uzzell et al., 1994), where young people can “act as 

catalysts for environmental change among their parents and other adult members of the 

community” (Ballantyne et al., 2001a, p. 9). 

Campaigns designed to increase awareness of environmental issues must be 

bolstered with sufficient knowledge of what actions can be taken and skills in 

undertaking them (henceforth referred to as action-based knowledge). Providing 

knowledge of devastating global issues alone contributes to the phenomenon of 

disillusion and despair, especially among children (Ojala, 2011; Tucci, Mitchell, & 

Goddard, 2007) and has been described as causing ‘action paralysis’ (Jensen & 

Schnack, 2006; Uzzell & Rutland, 1993). Action paralysis involves feelings of guilt and 
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powerlessness, and needs to be replaced by collective action and feelings of shared 

responsibility. Research shows that through ongoing programs at school, it is possible to 

turn a child’s anxiety into optimistic, action-based concern (Alimahomed & Keeler, 

1995; Jensen & Schnack, 2006; Uzzell, 1999; Uzzell et al., 1994).  

There is evidence that Australian school students are aware of the precarious 

future of the world’s environment and yet they show little concern about the potential 

impact on them and their families (Thomson & De Bortoli, 2008; Tucci et al., 2007). 

They also show a low sense of responsibility towards the issues of sustainable 

development. The Programme for International Student Assessment (PISA), an 

initiative of the Organisation for Economic Cooperation and Development (OECD), 

conducts regular large-scale international surveys of 15 year old students’ scientific, 

reading and mathematical literacy (Thomson & De Bortoli, 2008). The major focus of 

the PISA 2006 assessment was scientific literacy, which included a section of questions 

about students’ “responsibility towards resources and environments” (Thomson & De 

Bortoli, 2008, p. 135). Data showed when asked how aware they were about various 

environmental issues, of the 57 countries surveyed, Australian youth ranked 16th (.10 

above the OECD average). In spite of a relatively high awareness of the issues, 

Australia’s youth rated 47th for concern about the ramifications to them and their 

families of major environmental issues (-.19 below the OECD average) and 47th for 

responsibility towards sustainable development (-.24 below the OECD average). 

Australia’s result in these domains of concern and responsibility was similar to those of 

Sweden, Norway, Denmark, United Kingdom, and New Zealand, all countries with 

affluent and well-educated populations. 

In the same survey, youth were asked how optimistic they were that 

environmental issues, such as air pollution, water shortages, and species extinction, 

would improve over the next 20 years (Thomson & De Bortoli, 2008). Many of the 

countries from which youth ranked lowest for concern and responsibility were higher in 

the optimism scale and vice-versa, a pattern one might expect if youth expect solutions 

to these issues to be developed. Australian youth, however, differed by being similarly 

at the low end of the scale for concern and responsibility as well as for optimism, rated 

48th for the latter (-.13 below OECD average).  

The patterns identified from the PISA 2006 survey suggest that Australian youth 

had sufficient issues-based knowledge of environmental problems, but were lacking in 

action-based knowledge and a connection to the issues in locally relevant contexts. 

Increasing action-based knowledge could engage Australian students to take more 
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responsibility for choices that contribute to sustainable development, which may in turn 

help them feel more optimistic about the world’s future environmental state, and more 

able to see the inextricable links between local and global issues.  

The Australian Sustainable Schools Initiative  

Efforts have been made to include more sustainability focussed education in 

Australian schools. For example, in recent years, the Australian Sustainable Schools 

Initiative (AuSSI) has brought education for sustainability to the forefront of school 

teaching (DSEWPC, 2012a, 2012b) and schools involved with AuSSI are amongst those 

examined in this thesis. AuSSI is described by the Australian Government as a federal 

partnership with all state and territory governments, and the Catholic and Independent 

school sectors, which promotes whole-school, whole-system approaches to 

sustainability education (DEWHA, 2008; DSEWPC, 2012b). AuSSI aims to tackle an 

apparent lack of environmental concern, responsibility and optimism among young 

Australians by promoting holistic and locally relevant approaches to environmental 

action.  

AuSSI became nationally adopted in 2004 after initial trials in New South Wales 

and Victoria. Different approaches have been taken in each state in response to the 

demands of existing networks and local education systems (Davis & Ferreira, 2009; 

Gough, 2006b; Larri, 2006). The national establishment of AuSSI was influenced 

through: 1) momentum developed by the long-running work of environmental educators 

in Australia, together with 2) increased governmental willingness to back the initiative 

following the December 2002 resolution adopted by the United Nations (UN) General 

Assembly to make 2005 – 2014 the Decade of Education for Sustainable Development 

(Davis & Ferreira, 2009; Gough, 2006b; Henderson & Tilbury, 2004; UNESCO, 2005a, 

2005b, 2007). The United Nations Educational Scientific and Cultural Organisation 

(UNESCO) describes the goals of the decade stating,  

Sustainable development, a constantly evolving concept, is thus the will to 
improve everyone’s quality of life, including that of future generations, by 
reconciling economic growth, social development and environmental protection. 
… Throughout the Decade, education for sustainable development will 
contribute to enabling citizens to face the challenges of the present and future, 
and leaders to make relevant decisions for a viable world. (UNESCO, 2005a, 
pp. 2 & 3) 

These two influences have caused some debate about the purpose of AuSSI and 

the goals of education for sustainability (Gough, 2006a, 2006b; Jickling & Wals, 2012; 

McKeown & Hopkins, 2003; Wals, 2009). It is relevant here to note that ‘education for 
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sustainability’ is often used interchangeably in Australia with ‘education for sustainable 

development’ (Tilbury, 2004). Some educators have seen AuSSI and education for 

sustainability as a framework through which they can legitimately help schools build 

initiatives across varied yet interconnected pursuits of environmental, social and 

economic justice (Fien, 2001; Pepper & Wildy, 2008; Tilbury, Coleman, & Garlick, 

2005). There also are educators who see education for sustainability as having evolved 

from environmental education, and use this rationale to justify a focus on environmental 

initiatives that draw links to the social and economic implications of negative 

environmental choices (Gough, 2006b; Larri, 2006; Tilbury, 1995, 2004). This approach 

is sometimes framed as ‘environmental education for sustainability’ (Gough & 

Sharpley, 2005; Tilbury, 1995; Wals, 2009), and in some instances has seen the 

continuation or expansion of what are fundamentally environmental initiatives in 

schools (Armstrong & Bottomley, 2003; Gough, 2006b; Larri, 2006; Wals, 2009). 

There are yet other educators who argue that environmental education has always 

included an exploration of the interconnection between environmental, social and 

economic issues (Dillon & Huang, 2010; Gough, 2006a; Jickling & Spork, 1998), and 

that sustainable development is a “conceptually flawed and internally inconsistent 

concept” (Jickling & Wals, 2012, p. 53). These perspectives have been extensively 

debated and will be explored further in the review of the literature in Chapter 2.  

Despite continuing debates, AuSSI is described by the Australian Government’s 

Department of Sustainability, Environment, Water, Population and Communities 

(DSEWPC, formerly DEWHA) as a federal and state partnership that “fosters a whole-

school approach to change for sustainability with measurable environmental, 

educational, social and financial outcomes” (DSEWPC, 2010b, para. 1). This is in 

concord with UNESCO’s definition of education for sustainability. Furthermore, 

DSEWPC states the purpose of AuSSI is to “build sustainability knowledge, skills and 

motivation”, using an approach that “integrates [multiple] activities with teaching and 

learning across the curriculum” (DSEWPC, 2010b, paras. 2 & 3).  

Whole-school cross-curricula approaches to education for sustainability have 

been increasingly recognised as a successful means of engaging students, staff, parents 

and local community in a process of behaviour change for sustainability (Henderson & 

Tilbury, 2004; Kennelly, Taylor, & Serow, 2011; Lewis, 2012). A key aspect of an 

effective whole-school approach to education for sustainability is the depth of 

collaboration between the school, parents and local community groups, and 

commitment to work together as agents for environmental change (ARTD, 2010; 
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Henderson & Tilbury, 2004). Further, research suggests that when AuSSI schools 

collaborate with an established community organisation or network of organisations, the 

school is better able to access resources, and create authentic and transformative 

learning opportunities, which can lead to substantial and long-term behavioural change 

(Davis & Ferreira, 2009; Flowers & Chodkiewicz, 2009; Taylor, 2010). 

Scope of the Research 

The research reported in this thesis acknowledges that environmental education 

is only one sphere of education for sustainability and that the implications of climate 

change and the goals of education for sustainability equally encompass environmental, 

socio-cultural and economic factors. However, the research primarily focussed on the 

environmental sphere of the global issues currently before humanity for several reasons: 

1) environmental education is directly relevant to the researcher’s background, skills 

and interests, 2) it was more acceptable to the case study schools for the researcher to 

measure environmental knowledge, attitudes and behaviours, and easier for participants 

to conceptualise, and 3) it was necessary to provide a boundary for the scope of the 

research. Thus it was determined that the environmental aspect of sustainability was an 

appropriate focus for this research. 

Aim of the Research 

The broad aim of this research was to explore the impacts of whole-school 

education for sustainability initiatives supported by the Australian Sustainable Schools 

Initiative in Western Australia (AuSSI – WA) on upper-primary school students and 

their families. More specific aims were to: examine organisational factors related to the 

establishment of school sustainability programs; determine the environmental 

knowledge, attitudes and behaviours of upper-primary school students; explore the 

dynamics of intergenerational transfer between students and their families; and identify 

factors that may maximise the impact of education for sustainability. To achieve these 

aims, this study was situated within a pragmatic research paradigm and given direction 

from a transformative theoretical lens. Adopting a transformative lens allowed 

recommendations to be provided to the case study schools, and permitted advocacy of 

whole-school sustainability education and AuSSI – WA. 
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Research Questions 

The overarching research question addressed in this research was ‘what is the 

impact of whole-school education for sustainability on upper-primary students and their 

families?’ In order to answer the overarching research question, five questions were 

addressed at case study schools: 

1) What organisational factors foster or impede the establishment of whole-school 

education for sustainability programs?  

2) What is the environmental and sustainability knowledge of upper-primary students?  

3) What are the environmental behaviours of upper-primary students? 

4) What is the relationship between environmental attitudes and behaviours of upper-

primary students?  

5) What are the family dynamics that contribute to intergenerational influence and the 

uptake of new environmental behaviours in students’ homes? 

Significance of the Research 

The significance of this research is threefold: 1) education for sustainability has 

been deemed a global priority by UNESCO and a national priority by the Australian 

Federal Government, 2) there have been few comprehensive studies that have 

investigated the impact of the Australian Sustainable Schools Initiative in Western 

Australia, and 3) there have been few studies worldwide that have investigated the 

impact of education programs on the intergenerational transfer of pro-environmental 

behaviours from schools to homes via students. 

Education for sustainability is a movement that attempts to confront the 

challenge of shifting human behaviour towards adopting responsible environmental, 

social and economic choices. The urgent need outlined by UNESCO (2005a, 2005b, 

2007, 2009) to educate and encourage shifts in human behaviour, and the challenge of 

achieving this through efforts beyond the limited and sometimes paralysing approach of 

issues-based education have been outlined in previous paragraphs. As discussed, the 

Australian Sustainable Schools Initiative (AuSSI) was established to specifically foster 

the appropriate attitudes, knowledge and behaviours among school students by 

encouraging schools to adopt a multi-faceted educational approach that utilises 

principles of youth empowerment and authentic stakeholder engagement. All new 
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initiatives should be evaluated to determine if they have achieved their goals and, 

identify areas that require more attention and improvement.  

The purpose of this research was to document, analyse and evaluate the impact 

of education for sustainability efforts at two schools working with AuSSI in Western 

Australia and compare them with a school that had no association with AuSSI – WA. 

Research has been undertaken in New South Wales (e.g. Larri, 2006; Smith, 2006), 

Victoria (e.g. Larri, 2006; Gough 2005; Armstrong & Bottomley, 2003), and 

Queensland (e.g Davis & Ferreira, 2006, cited in Davis & Ferreira, 2009) to evaluate 

the impact of AuSSI on schools in each of those states, however, only one other 

comprehensive research project, recently completed by Lewis (2012), has investigated 

the impact of AuSSI in Western Australia. Lewis (2012) conducted a longitudinal, 

qualitative case study of one school’s experience with AuSSI – WA, whereas this 

research conducted multiple comparative case studies of three Western Australian 

schools using mixed methods data collection, carried out over a shorter time frame.  

Recommendations for future research identified by Lewis (2012) included: 

exploring student understandings and assessment of whole-systems thinking, and 

conducting comparative studies of a range of WA schools. Lewis (2012, p. 293) also 

recommended investigating the depth of school engagement with education for 

sustainability because, “such research is necessary to examine the depth of behaviour 

change in AuSSI schools as an outcome of initiatives implemented”. The research 

reported in this thesis examines issues raised in these recommendations and contributes 

to the body of research about the impact of AuSSI on school engagement with 

education for sustainability, pro-environmental behaviour adoption, student 

understandings and assessment of whole-systems thinking. The findings have 

ramifications for education for sustainability programs globally.  

Pepper (2007) also conducted research into AuSSI – WA. The focus of her 

research was particular to one aspect of sustainability education – school leadership. 

Pepper (2007, p. 169) proposed, “a similar but separate study to compare secondary 

schools not involved in the initiative with a number who are involved has merit”. The 

research reported in this thesis has adopted the approach suggested by Pepper (2007) 

with primary schools, and sees the comparison of schools engaged with AuSSI – WA 

with those not engaged, as an important means of authenticating the impact of AuSSI – 

WA and differentiating its impact from standard school practices. Lewis (2012, p. 294) 

also proposed that, “similar research could be conducted comparing AuSSI – WA 

schools in terms of student, teacher and community outcomes in education for 
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sustainability”. The research reported in this thesis specifically involved the comparison 

of two AuSSI – WA schools to determine the effectiveness of different modes of school 

operation on education for sustainability outcomes. 

Research of whole-school sustainability education has shown that behaviour 

change among students and teachers increases as the adopted programs become 

integrated across the whole school, into classroom activities and school life (Gough, 

2005; Henderson & Tilbury, 2004; Ilich, 2008; Lewis, 2012). However, there is a 

paucity of research about the impact of whole-school sustainability education on 

intergenerational influence of students on their parents and the potential for transfer of 

specifically pro-environmental behaviours into homes because of the school’s influence.  

To this effect, Gough (2005, p. 349) has called for research to “investigate the impact of 

the school embodying sustainable practices on the practices of the students and parents 

at home”. Moreover, in a recent evaluation of AuSSI by DEWHA (2010, p. vii), it was 

argued that, “in some schools, parents have been engaged in the EfS activities, although 

there is little evidence about whether student learnings are transferring to the home 

environment”.  

This research also will contribute to the literature about the effect of 

environmental education on intergenerational influence. Duvall and Zint (2007, p. 23) 

investigated intergenerational influence in environmental education and identified that 

“designing intergenerational learning strategies into environmental education, is an 

issue that, to date, researchers have explored in only a handful of studies”. They further 

advocate that, 

In light of the potentially devastating environmental problems facing us today, it 
is important to continue to investigate ways in which children can act as 
catalysts for promoting environmental knowledge, attitudes, and changed 
behaviors in their parents and throughout their communities. (Duvall & Zint, 
2007, p. 23) 

Several methodological and program limitations were identified in the review 

paper by Duvall and Zint (2007), of which three were investigated in this thesis. First, 

time frame and integration was addressed in this research through the long running 

involvement of two participating schools with AuSSI – WA. Second, quality of 

teaching and cooperation of teachers was addressed in this research through the whole-

school approach to sustainability education encouraged by AuSSI. Third, consideration 

of school-community relationships was addressed in this research through in-depth 

interviews with parents and teachers that included questions about school-community 

relationships.  
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The challenge currently faced by whole-school sustainability programs is 

finding ways of fostering awareness and empowerment among the extended school 

community including parents, caregivers and families (ARTD, 2010; Gough, 2005). 

The research reported in this thesis contributes to the body of research on the role of 

family dynamics and intergenerational influence on adoption of pro-environmental 

behaviours among families at schools that have implemented whole-school education 

for sustainability. This research also identifies approaches that environmental educators 

and school sustainability coordinators could utilise in their efforts to meaningfully 

engage with parents and, to encourage parent participation and support for school 

sustainability initiatives.   

Calls for environmental, social and economic sustainability to be taught in 

schools, for more community-school partnerships, and for parents to be active 

participants in the behaviour change process all emphasise the need for rigorous studies 

such as this to assess the results of new endeavours and to help identify paths for future 

action. 

Research Paradigm 

Creswell (2009, p. 15) explains that the paradigm of a research project “provides 

a framework for topics of interest, methods for collecting data, and outcomes or changes 

anticipated by the study”. In this research, a pragmatic research paradigm with a 

transformative theoretical lens were adopted (detailed in Chapter 3, Methods) to achieve 

the following purposes: 1) to describe the impact of whole-school education for 

sustainability on the environmental knowledge, attitudes and behaviour of upper-

primary students and their families, 2) to document and provide feedback to the 

participating schools and the management body of AuSSI – WA, 3) to determine 

whether it was appropriate to advocate for increased recognition of the effectiveness of 

whole-school sustainability education and increased funding to AuSSI – WA and its 

partners. The pragmatic paradigm and transformative lens guiding this research led to 

the development of the five research questions (p. 7), which were investigated using 

multiple comparative case studies and mixed methods data collection.  

Utilising a transformative lens often leads to recommendations for action or 

advocacy being offered at the conclusion of the study (Cohen, Manion, & Morrison, 

2011; Creswell, 2009; Creswell & Plano Clark, 2011; Mertens, 2009). In this study, 

recommendations (see Chapter 9, Synthesis and Conclusions) include strategies that 

AuSSI – WA can adopt to better support schools, strategies for schools to inform and 
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engage parents, teachers and students towards adopting environmental practices in the 

short and long term, and identifying factors that will increase receptiveness towards 

environmental practices among parents and improve effectiveness of intergenerational 

transfer. 

The Researcher 

The transformative lens adopted in this research obliges that some information 

be provided about the researcher’s background, skills, motivations and resources. 

Information is provided here as a personal account. 

The areas of environmental education and education for sustainability have 
interested me since my undergraduate study at the University of New South 
Wales. My interests were spread across the social sciences and biological 
sciences. Although I ultimately chose the path of biological sciences, specifically 
marine science, I took as many units in sociology and psychology as I was 
allowed.  

During my undergraduate degree I found casual work as a marine education 
guide at the Marine Discovery Centre – Bondi Beach, which I continued until 
leaving Australia in 2004 to volunteer in social development projects with the 
Bahá’í Community in Yukon, Canada. Upon returning ten months later, I moved 
to Western Australia, commenced my Honours research and found another 
position working as a marine education guide. After one year I was promoted to 
Marine Programs Officer for the environmental excursion provider, Nearer to 
Nature – an initiative of the Department of Environment and Conservation in 
Western Australia. 
Being the Marine Programs Officer involved designing and refining Nearer to 
Nature’s marine excursion activities, linking their activities to the WA primary 
school curriculum, coordinating and training new guides, collecting and caring 
for the marine organisms used during the touch-pool activity and regularly 
running activities with classes of primary school children. This role perfectly 
catered for my love of the ocean, the outdoors, marine conservation, engaging 
with and informing young people about their precious marine environment and 
my desire to foster a deep sense of responsibility for our environment in young 
people.  

This experience, however, also caused me to question the pre and post excursion 
learning that students were receiving in their classrooms. I was aware that some 
classes seemed more prepared for their marine excursion than others. Their 
teachers were also more organised, asked relevant questions, and in some cases, 
months later, sent examples of student work back to Nearer to Nature with their 
class’ enthusiastic thanks. By contrast, other schools were less organised or 
engaged, and gave the overwhelming impression they were only interested in a 
fun day at the beach. This observation prompted me to investigate the services 
available to assist teachers in weaving the environmental messages their 
students received on class excursions with their regular teaching content. I soon 
discovered the whole-school sustainability education movement and the 
inspiring work being undertaken by AuSSI – WA, which led me to develop a 
research interest in this area. 
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It is also relevant that I have volunteered regularly on various youth and 
community engagement projects through the Bahá’í Community, Millennium 
Kids, and the Western Australian branch of the Australian Association for 
Environmental Education (AAEE-WA). My volunteer work with the Bahá’í Faith 
has involved teaching weekly religious education classes at several Perth 
primary schools and working as a group leader for the Bahá’í junior youth 
empowerment program. My volunteer work with Millennium Kids has included 
working as a leader and support person for many of their youth led 
environmental projects, and being a member of their annually elected adult 
board of administration. My volunteer work with AAEE – WA has included 
assisting with the annual community science fair held during National Science 
Week, and helping with the annual Catchments, Corridors and Coasts three-day 
excursion for environmental educators.  These volunteer roles have deepened 
my belief in the positive potential of empowered youth who are supported and 
encouraged by their community. I also have become more confident and skilled 
in working with children, youth and other environmental educators. 
Through involvement with these community organisations, workplaces and 
academic institutions, I have made valuable personal connections with other 
knowledgeable people that work, research or volunteer in the field of education 
for sustainability, environmental education and youth empowerment. These 
connections have made useful resources available for me to draw upon 
throughout my PhD research. 

Western Australian Context 

For many Australians ‘the lucky country’ has become a celebrated phrase used 

to describe Australia's bountiful natural resources, weather, lifestyle, history, and 

distance from problems elsewhere in the world. This phrase, though originally intended 

to be an indictment of Australia (Horne, 1964), has become an affirmation of the 

Australian way of life and reflected a ‘she’ll be right’ mentality (AG, 2012). In school 

halls across Australia this ethos is developed and honed through the mantra of the 

national anthem, in particular the line, “our land abounds with nature’s gifts of beauty, 

rich and rare”. So it is not surprising that Australians have come to rely not only 

economically, but perhaps also emotionally, on the mineral resources industry.  

Western Australia has come to be characterised as the ‘cash cow’ state of 

Australia, because of the massive mineral resources industry that is projected to 

continue thriving beyond 2020 (Chung, 2012, June 26; Korporaal, 2012, June 1; 

Sheehan, 2012, August 22). This characterisation has become sorely apparent in recent 

years, with demand for Western Australia’s mineral resources attributed as playing an 

important role in keeping Australia’s economy afloat during the uncertain years 

following the global financial crisis of  2008 (Allen, 2011; Priestley, 2010).  

Along with a thriving resources industry, however, have come increased 

pressures associated with rising costs of living (WACOSS, 2011) and a widening 
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disparity between the wealthiest and poorest Australians (Neal, Norton, & Ariely, April 

2011). This widening gap has become particularly apparent in Western Australia with 

an inflated Australian dollar and the booming Western Australian economy (Trenwith, 

2012, April 18; WACOSS, 2011). The current West Australian Premier, Mr Colin 

Barnett was quoted saying,  

I am conscious that the strength of the mining industry in this state certainly 
brings a lot of benefits and prosperity to those who work in or service the mining 
industry but other sectors ... are facing it tough, and of course right across the 
community people on pensions or low or fixed incomes are finding life difficult 
with rising cost of living pressures. (Barnett in Trenwith, 2012, April 18, para. 
21)  

The widening gap between rich and poor in Australia has implications for 

decreased life expectancy, mental illness, drug and alcohol abuse, and educational 

underperformance (Lawrence, 2012, August 24). In the recently tabled Gonski Report 

(Review of Funding for Schooling prepared for the federal Minister of School 

Education, Early Childhood and Youth) it was noted that in one third of all Australian 

schools, the average socioeconomic background of students is below the national 

average, and that concentrations of students from disadvantaged backgrounds is 

growing (Gonski et al., 2011). Without appropriate support and resources for teachers 

who work in these challenging schools, an atmosphere of educational underperformance 

can become the norm, which can lead to decreased teacher morale and an increased drift 

towards private education among those who can afford it. The report states, 

Concentrations of disadvantage have been demonstrated not only to impact 
on student performance, but also to impact on teacher morale and community 
alienation from the school, and result in difficulties in attracting and retaining 
good teachers and students. As a school’s reputation worsens, it is argued that 
more parents send their children elsewhere, and hence the cycle continues. 
(Gonski et al., December 2011, p. 124) 

These challenges are further compounded by pressures on schools to churn out 

high performing students because of recently introduced nationalised testing. 

Australia’s National Assessment Program – Literacy and Numeracy (NAPLAN) was 

introduced in 2008, and provides a measure of students’ academic performance in Years 

3, 5, 7 and 9 (ACARA, 2012c). Whilst it is argued that nationalised testing serves the 

useful purpose of providing baseline comparable data on student performance 

(ACARA, 2012c), it has received criticism for losing sight of the whole child, their 

creativity, wellbeing, citizenship, language diversity and other holistic merits 

(Lawrence, 2012, August 24; Polesel, Dulfer, & Turnbull, 2012; Wigglesworth, 
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Simpson, & Loakes, 2011). Furthermore, critics argue NAPLAN testing puts undue 

pressure on teachers to perform and has already led to the adoption of reductionist 

pedagogies that focus on learning of facts and issues-based knowledge at the expense of 

other holistic pursuits (Polesel et al., 2012; Smeed, Spiller, & Kimber, 2009).  

Another educational challenge currently faced by all Australian schools is the 

introduction of the first-ever Australian Curriculum, aspects of which began to be 

implemented by schools in Western Australia from July 2012 (SCSA, 2012). The 

Australian Curriculum espouses a focus on building general capabilities (including 

literacy, numeracy and ethical behaviour) across all subject areas, and a focus on cross-

curricula priorities (including sustainability) as a means of contemporising and 

contextualising student learning (ACARA, 2012d). In light of the advocacy of whole-

system sustainability education, these curriculum priorities can be seen as a positive 

step (Lewis, 2012). Many educators and researchers, however, are uncertain about the 

impact that a centralised curriculum will have on teachers’ agency to mediate and 

interpret content, the ultimate learning of students, and the increased potential for 

politicisation of education (Briant & Doherty, 2012). Some critics argue that a 

centralised national curriculum may only place further pressure on teachers and students 

to perform within an increasingly reductionist educational paradigm associated with 

nationalised testing (Brennan, 2009). 

In this economic and educational climate, environmental and sustainability 

education in Western Australia has been battling for attention. Despite the booming 

Western Australian economy, which has brought with it large and increased tax 

revenues (Burrell, 2012, May 19), state and federal government funding for AuSSI and 

programs that complement and support AuSSI have faced significant budget cuts and 

financial uncertainty in recent years (AESA, 2012; Sandell, 2012, June 22). 

Furthermore, the typical Australian ‘she’ll be right’ mentality combined with economic 

reliance on the mining and resources industry is an obstacle to discussing the 

implications of human induced climate change and encouraging pro-environmental 

behaviour. These, together with a renewed emphasis on issues-based, factual knowledge 

among school students, create unique challenges for environmental and sustainability 

education in Western Australia. The combination of these dynamics has shaped 

environmental education in Western Australia through their influence on the structure 

and availability of resources, and the political support for environmental education in 

the state.  
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Environmental Education in Western Australia 

Western Australia (WA) hosts a wide variety of environmental education 

experiences that are offered by government agencies, commercial operators, faith 

groups, scout groups, friendship groups and not-for-profit organisations. These 

educational experiences address a range of environmental problems that our society is 

currently facing (e.g. management of water, energy, air, waste and biodiversity) through 

interactive, informative and empowering approaches. The experiences available to 

schools in Western Australia can be broadly classified into three categories: 1) 

excursions/incursions, 2) teacher-driven programs and 3) whole-school programs 

supported by AuSSI – WA and other agencies. There are differences in their longevity 

and integration into school and community life.  

Excursions and incursions are usually a one-off experience that might have 

relevance to a unit of study on which the classroom teacher is focusing. For example, a 

classroom unit on sea life might prompt the teacher to organise an excursion to an 

aquarium or another marine education provider. Developing pre- and post-excursion 

classroom activities often depends purely on the teacher’s initiative, making it difficult 

to track the content and quality of messages conveyed to the children (Rennie, 2007). 

Furthermore, excursions and incursions, whilst having the potential to raise awareness 

and provide real-world contexts, are limited by minimal contact time to provoke 

thoughtful discussion about the social, cultural or economic contexts of the issues, or to 

provoke children to develop and undertake solutions to local environmental problems 

(Uzzell, 1999).  

The differences between teacher driven and whole-school adopted programs are 

obvious. When one or more of the above programs are adopted by a whole school, their 

integration into school and community life is more penetrating and their potential to 

effect lasting pro-environmental behaviour changes in children is far greater than if they 

were only adopted by one dedicated class teacher (Gough, 2005; Henderson & Tilbury, 

2004; Ilich, 2008; Lewis & Baudains, 2007). This influence is most apparent in primary 

schools as compared with high schools, where a smaller teacher body, each working 

with only one class, is able to collaborate more easily towards a whole-school approach 

to education for sustainability (Dow & Prabawa, 2012; Henderson & Tilbury, 2004). In 

schools that adopt a whole-school approach, there is often one dedicated teacher that 

initially drives the implementation of a particular program, but once the program is 

established as a way of life in the daily school routine that teacher’s leadership is 

devolved to other staff and the students (Henderson & Tilbury, 2004; Lewis, 2012; 
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Pepper & Wildy, 2008; Wooltorton, 2004). With such an approach to leadership the 

school’s program is far less likely to collapse if the dedicated teacher moves on or burns 

out. 

By their nature, whole-school programs are better able to promote youth 

empowerment, capacity development, assistance to teachers in the field and, ultimately, 

‘action competence’ into the vision of the program (Jensen, 2004; Uzzell, 1999). 

Another hallmark of a successfully implemented and tracked environmental action 

project is collaboration between the school and various community participants 

(Henderson & Tilbury, 2004; Lewis, Mansfield, & Baudains, 2008; Uzzell, 1999). 

Programs that are supported by other agencies are often tailored to the school 

curriculum, well coordinated, and results are tracked over a certain time period (months 

to years). Examples of such programs currently offered to Perth schools include ‘Waste 

Wise’, ‘Waterwise’, ‘Travel Smart, and ‘Ribbons of Blue’, which are funded and 

coordinated by the State Department of Environment and Conservation (DEC).  

Relevant Educational Organisations 

 This research was conducted with case study schools that had varying degrees of 

association with the Australian Sustainable Schools Initiative in Western Australia 

(AuSSI – WA) and Millennium Kids. Schools were selected for their association (or 

not) with AuSSI – WA because the sustainable schools movement underpinned the 

rationale of this research. One school was selected for its association with Millennium 

Kids in addition to AuSSI – WA, because Millennium Kids had worked closely with the 

school to assist them with implementing and embedding sustainability priorities in all 

areas of school life. Furthermore, research has shown that whole-school sustainability 

initiatives accompanied by external agencies that act as facilitators are better able to 

promote youth empowerment, develop capacity among staff, assistance to teachers and 

ultimately to build sustainability knowledge, skills and motivation in all stakeholders 

(Davis & Ferreira, 2009; Flowers & Chodkiewicz, 2009; Taylor, 2010).  

AuSSI – WA. AuSSI – WA was established in 2005 after pilot programs had 

been conducted in New South Wales and Victoria (Lewis, 2012). In Western Australia, 

AuSSI advocates an holistic, integrated vision of education for sustainability, by placing 

equal emphasis on environmental, socio-cultural, and economic perspectives and 

facilitating explicit links across the curriculum (DoE, 2012a; Lewis, Baudains, & 

Mansfield, 2009). This focus, on a broad definition of sustainability, was pre-empted by 

earlier publications from the Western Australian Government that described 

sustainability as “meeting the needs of current and future generations through an 
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integration of environmental protection, social advancement and economic prosperity” 

(DPC, 2003, p. 4; Environment, 2004, p. 6). These documents also described the 

important role that whole-school education for sustainability must play in working 

toward these goals (DPC, 2003; Environment, 2004). 

AuSSI – WA has adopted a framework approach to implementing the national 

and state education for sustainability goals (Ilich, 2008). The framework approach is 

different to the approaches adopted by AuSSI in other states (Davis & Ferreira, 2009). It 

encourages schools to tailor a sustainability journey appropriate to the school 

community, while still drawing on AuSSI – WA for access to networks, tools and 

resources (Ilich, 2008). This approach fosters bottom-up driven implementation of 

education for sustainability goals in schools. AuSSI – WA recognises that most schools 

in Western Australia already practice many elements of sustainability, though usually in 

a disconnected way and driven by a handful of staff. AuSSI – WA thus supports schools 

to adopt sustainability as a key context for teaching and learning across the whole 

school (DoE, 2012a). 

Similar to other states AuSSI – WA provides schools with professional 

development, access to an alliance of key education providers and case studies of school 

experiences to foster resource sharing (Davis & Ferreira, 2009; Gough, 2005; Ilich, 

2008). In addition, AuSSI – WA provides a detailed rubric self-assessment tool 

(displayed in Chapter 2), a basic step-by-step guide to help schools get started, and 

visual tools termed the ‘ecological footprint’ and ‘social handprint’ (Figure 1.1) that 

emphasise the three key areas of sustainability (DoE, 2012a, 2012d; Ilich, 2008). 

Currently more than four hundred schools across Western Australia are registered as 

participating AuSSI – WA schools (DoE, 2012c). Due to federal government funding 

and policy constraints, however, AuSSI – WA faces challenges in their support of 

schools (AESA, 2012; Sandell, 2012, June 22), which could be mitigated by working 

with a team of dedicated sustainability facilitators (Ilich, 2008). 
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Figure 1.1. ‘Ecological footprint’ and ‘social handprint’ visual tools provided to participating 
AuSSI – WA schools. Reproduced with permission from DoE, 2012b. 

Millennium Kids. Millennium Kids Inc. is a Perth based non-profit, non-

government environmental organisation for young people aged 10-25 years old that 

promotes youth empowerment and supports youth led environment and sustainability 

initiatives (MK, 2012). Millennium Kids has worked as a privately contracted school 

sustainability facilitator for over 40 schools in Western Australia (Salter, Venville, & 

Longnecker, 2011; Taylor, 2010). 

Millennium Kids’ origins date back to 1995 when four young West Australians 

attended the United Nations ‘Leave it to Us’ Children's Conference on the Environment 

in the United Kingdom (Johnson, 2001; La Mar, 2006). A key theme of the conference 

was based on the United Nations Declaration for Sustainable Development, Agenda 21 

(section 3, chapter 25), which states that national governments “should take measures to 

ensure that the interests of children are taken fully into account in the participatory 

process for sustainable development and environmental improvement” (UNDESA, 

1992, section 3, chapter 25). After returning, these young people were disheartened at 

the inadequate level of youth involvement in environmental decision making in Western 

Australia, and in 1996, with the support of their class teacher, the students established 
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their own youth-run environmental organisation, which later adopted the name 

Millennium Kids (Johnson, 2001; La Mar, 2006).  

Millennium Kids are well placed to work as a school sustainability facilitator 

because of direct networks they have developed with schools, indigenous groups, local 

and international not-for-profit organizations, government and non-government 

educational program providers, universities, small and large corporations, religious 

groups and many like-minded individuals (Salter, Venville, et al., 2011; Taylor, 2010). 

Chief among these relationships is an association with AuSSI – WA. Millennium Kids 

support the work of AuSSI – WA and when working with schools, often utilise the 

AuSSI – WA framework (Salter, Venville, et al., 2011).  

Thesis Outline 

This thesis is organised across nine chapters. Chapter 2 summarises and 

discusses the literature relevant to each research question and the theoretical framework 

in which this research was situated. Chapter 3 describes the methodology, methods of 

data collection, analysis and instrument validation that were used in the research.  

The five research questions (p. 7) provide a framework for the results chapters. 

Each Chapter 4, 5 and 6 focuses on one of the three case study schools, presenting 

findings for Research Questions 1, 2 and 3. Each chapter begins with a qualitative 

description of the school and discussion of the organisational factors that fostered or 

impeded the school’s sustainability initiatives. Each chapter continues with an 

exploration of the quantitative trends observed in the students’ environmental and 

sustainability knowledge in that school. Following this is a presentation of the 

quantitative trends observed in students’ self-reported environmental behaviours and a 

detailed exploration of the relationship between behaviours and certain situational 

factors. Each of these chapters concludes with a summary and discussion of the school’s 

distinctive characteristics.  

 Chapter 4 presents findings from Lighthouse Primary School, which had been a 

participating AuSSI – WA school for eight years at the time of data collection. Chapter 

5 presents findings from River’s Edge Primary School, which at the time of data 

collection had been a participating AuSSI – WA school for two years and had been 

closely accompanied on its sustainability journey by the community organisation 

Millennium Kids. Chapter 6 presents findings from Fertile Ground Primary School, 

which was selected as a comparison school because it did not have a relationship with 
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AuSSI – WA, nor did it have any whole-school sustainability initiatives in operation at 

the time of data collection.  

Chapter 7 presents findings for Research Question 4, exploring relationships 

between students’ attitudes and behaviours from the two AuSSI-connected case study 

schools: Lighthouse and River’s Edge. This chapter explains results from factor 

analyses and structural equation models that were used to interrogate those 

relationships.  

Chapter 8 presents findings for Research Question 5 from case study schools: 

Lighthouse and River’s Edge. This chapter details the qualitative examination of family 

dynamics that contributed to or created challenges for the uptake of environmental 

behaviours in family homes resulting from the school’s influence.  

Chapter 9 synthesises and critically discusses the findings of each research 

question as they were compared across case study schools, and concludes by postulating 

recommendations that may maximise stakeholder support and the permeating impact of 

sustainable schools.  

Chapter Conclusion 

This chapter has presented the context and research agenda that framed and 

motivated this research. The following chapter will provide a detailed discussion of the 

literature as it relates to each of the five research questions, and will conclude with a 

presentation of the theoretical framework that guided this research.  
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CHAPTER 2: LITERATURE REVIEW AND THEORETICAL FRAMEWORK 

Education must be lifelong. It should help people to develop the 
knowledge, values, attitudes and skills necessary to earn a 

livelihood and to contribute confidently and constructively to 
shaping communities that reflect principles of justice, equity and 

unity. It should also help the individual develop a sense of place and 
community, grounded in the local, but embracing the whole world. 

(Bahá’í International Community, 1998, V.2.3) 

This chapter is structured around the literature that underpinned development of 

the research questions, data collection methods and theoretical framework presented in 

this thesis. First, key elements of school sustainability education are presented and five 

elements are discussed in detail. Next, factors that affect pro-environmental behaviour 

and dominant theories about their interactions are presented. Following this, the factors: 

knowledge, attitudes and behaviour, are discussed in detail. Next, theories about 

intergenerational influence and the role of family dynamics in transfer of pro-

environmental behaviours between children and their parents is presented and 

discussed. Finally, literature relevant to the data collection approaches adopted in this 

research is presented and discussed. The chapter concludes with a presentation of the 

theoretical framework and a restatement of the propositions that directed the research. 

Before exploring literature relevant to the research questions, however, due 

focus must be paid to the debate surrounding environmental education and education for 

sustainability. As outlined in Chapter 1, there are differing perspectives regarding the 

definition and purpose of these two related fields. This debate is summarised in the 

following paragraphs and the researcher’s chosen perspective clarified and justified.  

The term ‘education for sustainability’ has come to be used in Australia 

interchangeably with ‘education for sustainable development’ (Tilbury, 2004). 

Consequently, education for sustainability will be used throughout this thesis rather than 

education for sustainable development unless specific reference is made to the 

UNESCO Decade of Education for Sustainable Development.  
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Environmental Education, Education for Sustainability or Environmental 

Education for Sustainability? 

There is no unanimously agreed definition for education for sustainability and its 

relationship with environmental education (Gough, 2006b; Jickling & Wals, 2012; 

McKeown & Hopkins, 2003). The following sections summarise the different 

perspectives and close with a description of the definition that guided this research. 

Education for Sustainability: An Overarching Modus Operandi  

On one side of the debate are international governing bodies such as UNESCO 

and the International Union for the Conservation of Nature and Natural Resources 

(IUCN), and a body of researchers who argue that environmental education is but one of 

three spheres that must interact and combine towards the overarching pursuit of 

education for sustainability (Fien, 2001; Pepper & Wildy, 2008; UNESCO, 2005b; 

Wals, 2009).  

In UNESCO’s descriptions of the Decade of Education for Sustainable 

Development, the pursuits of education for sustainability are carefully and eloquently 

distinguished from a narrower focus on environmental education (UNESCO, 2002, 

2005a, 2005b; Wals, 2009). They describe that an education for sustainability modus 

operandi should equally pursue issues of environmental, social-cultural and economic 

justice, as illustrated in Figure 2.1, and make the statement,  

Education for Sustainable Development must be seen as a comprehensive 
package for quality education and learning within which key issues such as 
poverty reduction, sustainable livelihoods, climate change, gender equality, 
corporate social responsibility and protection of indigenous cultures, to name a 
few, are found. (Wals, 2009, p. 26) 

 
Figure 2.1. UNESCO’s model of the interlocking dimensions of sustainability © UNESCO. All 
rights reserved. Reproduced with permission from UNESCO (2002). 
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The term sustainable development arose out of a realisation in the 1980s of the 

great threat of excessive economic development to the needs and rights of the world’s 

poorest people and the world’s environmental health (Brundtland, 1987; Fien & 

Tilbury, 2002). The concept of sustainable development, as an overarching goal under 

which principles of economic development, social development and environmental 

protection were merged, began appearing in United Nations documents in the 1980s but 

was notably reinforced in the Brundtland Report (1987) (Fien & Tilbury, 2002). The 

report states (Foreword, p. 2), “…the ‘environment’ is where we all live; and 

‘development’ is what we all do in attempting to improve our lot within that abode. The 

two are inseparable”, and,  

Humanity has the ability to make development sustainable to ensure that it meets 
the needs of the present without compromising the ability of future generations 
to meet their own needs. (Brundtland, 1987, section I.3.27)  

 The role of education in achieving the goals of sustainable development was 

also prioritised in the Brundtland Report (1987). The report argued (Foreword, p. 4), 

“the world's teachers will have a crucial role to play in bringing this report to them [the 

world’s youth]”, whose wellbeing, they argue, “is the ultimate goal of all environment 

and development policies”.  

International agreement for education for sustainable development goals was 

notably articulated at the 1992 United Nations Conference on Environment and 

Development (the Earth Summit) held in Rio de Janeiro, where Agenda 21, the global 

action plan for environmental protection, was first proposed (Fien & Tilbury, 2002; 

Gough, 2006a; UNDESA, 1992). Chapter 36 (para. 3) states, “education is critical for 

promoting sustainable development and improving the capacity of the people to address 

environment and development issues”. It is difficult in this document, however, to find 

clear distinction between environmental education and education for sustainability. 

Chapter 36 (para. 1) of Agenda 21 also states that the “recommendations of the Tbilisi 

Intergovernmental Conference on Environmental Education … held in 1977, have 

provided the fundamental principles for the proposals in this document”. 

It is precisely these kinds of statements that indicate education for sustainability 

grew alongside and possibly evolved from certain concepts found in the international 

environmental education movement (Tilbury, 1995). Ten years after the Rio Earth 

Summit, the United Nations General Assembly adopted a resolution to make 2005 – 

2014 the Decade of Education for Sustainable Development (Davis & Ferreira, 2009; 

Gough, 2006b; Henderson & Tilbury, 2004; UNESCO, 2005a, 2005b, 2007). In their 
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Implementation Scheme for the Decade, UNESCO frankly addresses the relationship 

between environmental education and education for sustainability stating, 

The concept of sustainable development being closely related throughout its 
evolution to the question of the protection of the planet … is widely known and 
practiced. The Decade is not limited, however, to environmental education. 
Developing adequate teaching contents is, thus, a challenge to take up 
immediately. (UNESCO, 2005a, p. 7) 

It is entirely understandable, however, that some countries have pursued 

education for sustainability as simply another facet of environmental education. In a 

mid-term review of the Decade, Wals (2009) stated,  

…the inter-relationship with environmental education (EE) is emphasized in 
nearly all regional reports. This is no surprise as in many countries around the 
world EE is firmly established, particularly in formal education systems. The 
simultaneous existence and development of EE and ESD has given rise in some 
countries to questions about the relationships between the two and the call for 
distinctions by some or for convergence by others. The resulting confusion or 
stalemate in some cases can hinder policy implementation. Also, it appears that 
in countries with a strong EE tradition, ESD tends to build upon EE structures 
and policies already in place, particularly in countries that have interpreted EE 
broadly to include social, economic and political dimensions. (Wals, 2009, p. 
28) 

Environmental Education: An Overarching Modus Operandi  

On the other side of the debate is a body of researchers who argue that 

environmental education has, since its emergence in the 1960s and 70s, encompassed 

and upheld the same goals that education for sustainability now asserts (Dillon & 

Huang, 2010; Jickling, 2006; Jickling & Wals, 2012). Pivotal publications in the 

emergence and international recognition of the importance of environmental education, 

such as Carson’s Silent Spring (1962), the Belgrade Charter (1975) and the Tbilisi 

Declaration (1977), all included references to the social and economic implications of 

negative environmental decisions (Gough, 2006b; Jickling, 2006). Consequently, critics 

of education for sustainability argue that environmental education has essentially 

included sustainability education as one facet of an overarching objective, and question 

the relevance of the newcomer (Hesselink, van Kempen, & Wals, 2000; Jickling, 2006; 

Robottom, 2007).  

An international online debate conducted between June 1999 and March 2000 

with 50 invited environmental education experts from 25 countries found that more than 

half of the respondents agreed the concept of education for sustainable development 

should be abolished (Hesselink et al., 2000). In principle alone, this finding indicated 
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there was strong scepticism and concern about moving from an environmental 

education focus towards an education for sustainability agenda. Some proponents of this 

case fear that moving towards an education for sustainability modus operandi will 

subsume and dilute the hard-won validity of environmental education in the public eye 

and on governmental agendas (González-Gaudiano, 2006; Jickling, 2006; Jickling & 

Wals, 2008; Robottom, 2007). González-Gaudiano (2006, p. 292) describes the concern 

as, “a chill in the air as environmental matters steadily lose their own vitality and 

relevance within these discourses”. 

Perhaps one of the most disconcerting observations cited by critics is that 

environmental education is in many places being ‘converted’ into education for 

sustainability to conform with new governmental agendas and funding requirements 

(Gough, 2006b; Jickling & Wals, 2008). Jickling and Wals (2008) argue that the 

international prioritisation of an education for sustainability modus operandi has caused, 

whether intentionally or otherwise, many environmental educators around the globe to 

try to ‘convert’ environmental education into education for sustainability. This move 

towards conversion, they argue (p. 18), is “problematic” because “this globalising 

agenda [education for sustainable development] has instrumental and deterministic 

tendencies that favour transmissive arrangements for teaching and learning over more 

transformative ones”. The transmissive teaching arrangements Jickling and Wals (2008) 

refer to is a misuse of the emphasis on educating for sustainability, which they argue (p. 

7) can lead to “implanting a particular agenda”, where “education inculcates the 

preferred message, agenda, ideology, or consumer preference”.  

Environmental Education for Sustainability: An Evolution 

Somewhere in the middle of this debate sit another group of researchers who 

embrace the move towards education for sustainability and see it as an evolution of 

environmental education (Gough & Sharpley, 2005; Lewis, 2012; Tilbury, 1995, 2004). 

This evolutionary perspective has seen emergence of the term ‘environmental education 

for sustainability’ (Wals, 2009). The adoption of this term appears to have been used in 

some government documents (e.g. Gough & Sharpley, 2005) as an attempt at 

reconciling confusion about the purposes of environmental education and education for 

sustainability by encouraging sustainability education to be viewed through a 

predominantly environmental lens. 

This evolutionary perspective also has seen an emphasis on the for as symbolic 

of education that empowers and motivates students to take action rather than education 
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that simply informs students about issues or teaches them skills couched in experiences 

(Tilbury, 1995).  

In an analysis of environmental education in the 1970s, the Schools Council of 

England and Wales (1974) described three classes of education. These have become 

characterised as education about the environment, education in the environment, and 

education for the environment (Lucas, 1979; Palmer & Neal, 1994; Tilbury, 1995; 

Uzzell, 1999). Education about the environment has been described as a process of 

building knowledge about issues, facts and concepts, education in the environment as a 

process of developing skills and actions specific to environmental contexts, and 

education for the environment as a process of cultivating pro-environmental attitudes, 

motivation and willingness to act. Lucas (1979) proposed that these three classifications 

of environmental education are not mutually exclusive and should work together in a 

cyclical way to foster environmental behaviour change, where participation in 

environmental education,  

…will influence attitudes and increase knowledge. The changed attitude and 
increased knowledge are then assumed to generate new activities, directed 
towards related goals, or more effective versions of the original actions. (Lucas, 
1979, p. 74) 

Though overly simple compared with models such as The Model of Responsible 

Environmental Behaviour (Hines, Hungerford, & Tomera, 1987), these classifications 

of environmental education specifically served to identify that more attention should be 

directed to education for the environment (Tilbury, 1995). The classifications also 

highlighted a dearth of the kind of education that fosters motivation in children to act in 

ways that are beneficial for the environment, and triggered research to identify how this 

could be accomplished (e.g. Jensen, 1993; Uzzell et al. 1994). Furthermore, the 

characterisation of education for the environment ultimately helped to conceptualise the 

definition and purpose of education for sustainability (Fien, 2001; Tilbury, 1995, 2004).  

Definitional Definition: A Guide for this Research 

Despite attempts at providing clear definitions for education for sustainability, it 

is precisely the breadth of possibilities claimed to be encompassed by the term that have 

caused it to be considered ambiguous, ‘fuzzy’ and ‘conceptually flawed’ (Fien & 

Tilbury, 2002; Jickling & Wals, 2012). It is perhaps also for this reason that diverse 

interest groups, such as environmental educators, have each conceptualised a different 

arrangement of attributes to this one vast term that are, not surprisingly, aligned with 

their original worldviews. 



27 

CHAPTER 2: LITERATURE REVIEW AND THEORETICAL FRAMEWORK 

Figure 2.2 illustrates the two competing perspectives of education for 

sustainability. McKeown and Hopkins (2003) highlighted that the debate boils down to 

whether environmental education or education for sustainability is perceived as being 

the bigger umbrella. McKeown and Hopkins (2003, p. 124) argue that the answer to this 

quandary depends entirely on the perspective of those engaged in the debate, and to ask, 

“Which umbrella is larger?’ becomes an inflammatory yet unimportant question”. Using 

this logic, it can be argued that getting on with the job of educating for a sustainability 

agenda, whether one focuses on sustainability as a feature of environmental action or 

vice versa, is more important than fighting over definitions. Nonetheless, it is important 

to specify the definition of education for sustainability that guided this research for the 

purpose of providing context and meaning. 

 

 

Figure 2.2. Two dominant conceptualisations of sustainability that inform debates on education 
for sustainability: a) interlocking spheres of economic justice, socio-cultural equity and 
environmental preservation, b) economic and social concerns as part of a greater pursuit of 
environmental preservation. 

b) 

a) 
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Summary. This research was undertaken with the view that environmental 

education is one facet of an overarching goal of education for sustainability (Figure 

2.2). Where sustainability, also sustainable development, refers to “meet[ing] the needs 

of the present without compromising the ability of future generations to meet their own 

needs” (Brundtland, 1987, section I.3.27) and is underpinned by “the three spheres of 

sustainable development – environment, society and economy” (UNESCO, 2005b, p. 7) 

as adopted by UNESCO in their descriptions of the Decade of Education for Sustainable 

Development (UNESCO, 2005a, 2005b). The researcher accepts the view that the 

concept of education for sustainability is ambiguous, but embraces this ambiguity as an 

opportunity for the concept to continue its evolution by taking on new meanings.  

The researcher also embraces the emphasis on education for sustainability as an 

opportunity for educators to use transformative pedagogies to cultivate pro-

environmental attitudes, motivation and willingness to act among students. Finally, the 

researcher acknowledges the inherent limitation of focussing this research primarily on 

the environmental sphere of education for sustainability, but justifies this decision based 

on the need for focus inherent in postgraduate research combined with the researcher’s 

pre-existing experience in environmental education.    

Key Elements of School Sustainability Education 

The first research question (p. 7) investigated through this research explored the 

organisational dynamics that foster or impede the establishment of whole-school school 

sustainability education. Five of twelve key elements were selected from the Key 

Elements Rubric developed by AuSSI – WA for interrogation in this research.  

The AuSSI – WA Key Elements Rubric is a self-assessment resource for schools 

that outlines twelve elements considered essential to the establishment and longevity of 

school sustainability education programs (DoE, 2012b). The twelve key elements cover 

important dynamics that span the areas of: school leadership, community and student 

engagement, and teaching and learning (Figure 2.3). Administrative and teaching staff 

are encouraged to use this resource to assess their school’s progress in some or all of the 

twelve elements, and across four levels of achievement: starting, establishing, achieving 

and excelling.  

The five key elements selected for interrogation in this research and described in 

the following sections were: 1) school governance, 2) school planning, 3) community 

networks and partnerships, 4) student voice and engagement, and 5) curriculum 

integration (Figure 2.3). These five elements were considered sufficient to capture 



29 

CHAPTER 2: LITERATURE REVIEW AND THEORETICAL FRAMEWORK 

important organisational dynamics that foster or impede the establishment of whole-

school sustainability education programs.  

Many of the twelve elements (Figure 2.3) share common activities, however, 

and some of the other twelve elements may be touched upon in the discussion of the 

five selected elements. For example, school planning has been focussed on in this 

research, but the process of reviewing and evaluating is necessary to creating school 

plans and is consequently mentioned as part of the key element school planning. 

Another example is the focus on curriculum integration in this research, which requires 

mention of teachers’ competence for using a cross-curricula approach and thus involves 

some discussion of professional learning.  

School Governance 

Governance, in this context, refers to the system of management established 

within a school to support and develop whole-school sustainability goals (Tilbury, 

2004). Successful whole-school sustainability programs are those in which governance 

is collaborative and inviting of participation across all levels of the school body, 

administrators, teachers, parents and students (Gough & Sharpley, 2005; Pepper & 

Wildy, 2008; Tilbury, 2004; Wooltorton, 2004).  

Collaborative governance contributes to successful whole-school sustainability 

programs because it allows every stakeholder to share responsibility and feel ownership 

of the initiatives that result from the group’s discussions (Higgs & McMillan, 2006; 

Tilbury, 2004; Wooltorton, 2004). And shared responsibility helps to ensure the 

longevity of a whole-school sustainability program, which otherwise could be 

compromised if the principal or key sustainability champions leave the school (Lewis, 

2012). Furthermore, commitment and support from a school’s governing body are 

required for a whole-school sustainability program to be successful and long lasting. 

Without this it can “lose momentum and fail to become embedded in the school culture” 

(Henderson & Tilbury, 2004, p. 35). To achieve this sense of shared responsibility, 

leadership should be distributed and all collaborators engaged in participative, 

democratic decision-making (Henderson & Tilbury, 2004; O'Donoghue & Clarke, 2010; 

Wooltorton, 2004).   

Because of their administrative authority, the principal plays an important role in 

how a school’s governing body is managed and whether leadership is distributed 

(O'Donoghue & Clarke, 2010; Pepper & Wildy, 2008; Wooltorton, 2004). Depending 

on the principal’s leadership style, they can take actions that enable sustainability 

initiatives to become embedded, create tensions in the process of meeting whole-school 
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sustainability goals, or not provide the support necessary for initiatives to be sustained 

(N. S. Evans, Whitehouse, & Gooch, 2012; Wooltorton, 2004).  

Common leadership styles could be summarised as managerial, transactional, 

transformational and distributed (O'Donoghue & Clarke, 2010). Managerial leadership 

“focuses on functions, tasks and the behaviours of people”, and leaders exert their 

influence “through positions of authority within the organisational hierarchy” 

(O’Donoghue & Clarke, 2010, p. 57). Transactional leadership “is based on exchange 

relationships between leader and follower”, and can be viewed as a kind of bartering 

where rewards are given in exchange for good performance and high outcomes 

(O’Donoghue & Clarke, 2010, p. 58). Transformational leadership is where a new 

vision is provided to the school community that “inspires and transforms followers from 

higher levels of morality [making] the promise of reward unnecessary” (O’Donoghue & 

Clarke, 2010, p. 58). Distributed leadership, by contrast, is where leaders “establish a 

framework for collaborative action and involve the school community in developing 

and supporting shared beliefs, values, mission and goals for the school” (O’Donoghue 

& Clarke, 2010, p. 61). Successful whole-school sustainability initiatives are those 

where school principals provide leadership that is distributed, where they are at once 

immersed in the processes and also encouraging of input and collaboration from every 

stakeholder, together with a shared overarching vision to guide the process (Pepper & 

Wildy, 2008).  

School Planning 

Sustainability policies embedded into school action plans are necessary for 

whole-school integration of sustainability education initiatives (Henderson & Tilbury, 

2004; Tilbury, 2004). Building sustainability policies into school plans often serves to 

encourage every staff member, regardless of their particular level of interest, to begin 

introducing sustainability concepts into their teaching practice (Henderson & Tilbury, 

2004; Lewis et al., 2009; Salter, Venville, et al., 2011). Policies and plans can also help 

to maintain the longevity of programs by keeping sustainability on the school agenda, 

which becomes increasingly important if champions and decision makers leave the 

school (Henderson & Tilbury, 2004; Lewis, 2012; Pepper & Wildy, 2008; Wooltorton, 

2004). In some established sustainable schools, new staff are hired based on their 

interest in the environment or sustainability and their vision of how they can contribute 

to the school’s sustainability goals (Pepper & Wildy, 2008; Salter, Venville, et al., 

2011).  
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The process of writing school sustainability policies and plans enables the 

school administration and teaching staff to define what sustainability will look like 

within their school and the outcomes they would collectively like to achieve (Henderson 

& Tilbury, 2004; Tilbury, 2004). This process is sometimes described as ‘visioning’ or 

the development of ‘mission statements’. Henderson and Tilbury (2004, section 3.6.4) 

describe, “the process of visioning ways forward for sustainability is aligned with core 

principles of EFS: futures thinking”. 

Together with visioning, it is important that school sustainability policies define 

how their achievements will be evaluated (Henderson & Tilbury, 2004). Regular audits 

of the breadth and quality of the school’s sustainability achievements are necessary. 

Such audits become most effective and empowering when they invite feedback from all 

stakeholders – teachers, students, parents and administrators (Henderson & Tilbury, 

2004; Lewis, 2012; Lewis et al., 2009). AuSSI – WA suggests that policies and plans 

should be reviewed regularly and encourages schools to use the Key Elements Rubric to 

assist with their self-assessment and evaluation (DoE, 2012d). Evaluation provides 

opportunities for staff to reflect on how well they are achieving their goals and operates 

as a platform to refine the school’s policies accordingly (DoE, 2012d; Lewis et al., 

2009; Pepper & Wildy, 2008). Lewis, Baudains and Mansfield (2009), documented the 

use of the Key Elements Rubric across three years of staff meetings at one Perth primary 

school. The rubric was found to have helped staff recognise the systematic connections 

between activities that had developed as a result of the school’s involvement with 

AuSSI – WA and to identify areas of focus for the following year (Lewis et al., 2009).   

Community Networks and Partnerships 

The potential for widespread adoption of environmental behaviours and attitudes 

is greatest when a sustainable school is valued as the centre of community life (Flowers 

& Chodkiewicz, 2009; Gough, 2005; Henderson & Tilbury, 2004; Lewis, 2012; Uzzell, 

1999). Henderson and Tilbury (2004, p. 6) defined a sustainable school as the focus of 

learning in the community, saying, “It involves all stakeholders in contributing to but 

also gaining from a partnership approach to Education for Sustainability”. Links to 

community groups, partnerships with program providers and networks with other 

schools all help to nurture and strengthen a whole-school approach to sustainability 

education (Davis & Ferreira, 2009; Eames & Bolstad, 2004; Tilbury et al., 2005).  

Sustainable schools are encouraged to build links with community organisations 

to enhance their local relevance and increase multi-stakeholder involvement (Davis & 

Ferreira, 2009; Eames & Bolstad, 2004; Flowers & Chodkiewicz, 2009; Tilbury et al., 



33 

CHAPTER 2: LITERATURE REVIEW AND THEORETICAL FRAMEWORK 

2005). Community groups include parent groups such as the school parents and citizens 

committee (P&C), local businesses, non-government organisations (NGOs) or volunteer 

nature-care groups. For example, in some sustainable schools parent groups will 

actively coordinate working-bees, prepare grants for additional resources or skilled 

parents will donate their time for specific tasks (Flowers & Chodkiewicz, 2009; Lewis 

et al., 2008; Potter, 2007). As a consequence, schools involved in sustainability 

initiatives have reported greater involvement in the life of the school by parents and the 

community as a whole (Flowers & Chodkiewicz, 2009; Gough, 2005; Henderson & 

Tilbury, 2004; Lewis, 2012).  

Partnerships with program providers and government agencies are seen as 

critical to the effectiveness of whole-school sustainability initiatives because they 

enable schools to seek advice and access resources whenever necessary and can help to 

promote support for sustainability priorities across the whole school (Henderson & 

Tilbury, 2004; Ilich, 2008; Salter, Venville, et al., 2011; Tilbury, 2004). Because of the 

nature of large agencies, however, it can often be difficult for teachers to know where to 

look for resources or who to ask for certain advice (Eames & Bolstad, 2004; Ilich, 

2008). For this reason, facilitators can contribute to the effectiveness of partnerships by 

operating as a bridge between the school and the external agency (Davis & Ferreira, 

2009; Ilich, 2008; Salter, Venville, et al., 2011).  

Davis and Ferreira (2009, p. 67) place particular emphasis on the creation of a 

dynamic relationship between schools and sustainability facilitators, calling it the 

“webbed network approach”, in which they explain that “All participants are recognised 

as ‘knowing experts’, learning and acting together around contextualised issues and 

problems”. With collaboration, capacity-building and power-sharing as an ideal 

dynamic, Davis and Ferreira (2009) debate that advances in the school’s sustainability 

agendas will be driven more by the needs and interests of participants within the school 

than the facilitator alone, and that because of this dynamic approach, outcomes may, at 

times, be difficult to clearly identify. 

In Western Australia, Millennium Kids have adopted a similar dynamic in their 

approach as a school sustainability facilitator. Millennium Kids utilise the framework 

provided by AuSSI – WA and build on their other relationships with various 

organisations to act as a conduit for a school’s connection to resources relevant to a 

project’s needs (Salter, Venville, et al., 2011; Taylor, 2010). Millennium Kids do this by 

“advertising the diversity of groups and people out there who care about the 

environment and with which young people could participate”, and then based on the 
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school’s priorities they “call in the people with expertise in other areas, rather than 

overlapping or competing” (Taylor, 2010, p. 79). Millennium Kids also provide a 

variety of important facilitation tools when working with a school (Ilich, 2008), such as 

vision and perspective, mentoring the 'sustainability champions' within the teaching 

staff, creating relevant professional development opportunities for teachers, helping to 

link projects with curriculum objectives, and raising understanding within school 

administration (Salter, Venville, et al., 2011; Taylor, 2010). Using this collaborative, 

power-sharing approach helps to build capacity in school staff members, and often sees 

projects emerge that are unique to the interests of school participants (staff and 

students), the school’s location or resources available to the school.  

Consequently, it is argued that the Millennium Kids approach to sustainability 

facilitation is congruent with the webbed network approach (Davis & Ferreira, 2009), as 

well as research that shows facilitating a school’s connection with education providers 

and helping staff develop a rapport with key individuals within each education provider 

is more effective for the successful implementation of the school’s sustainability goals 

than simply providing contact information (Eames & Bolstad, 2004; Ilich, 2008). 

Moreover, the Millennium Kids approach is congruent with research showing that 

whole-school approaches to education for sustainability are most successful when they 

build on the school’s existing priorities and values (Bolstad, Baker, Barker, & Keown, 

2004; Lewis, 2012), and are allowed to evolve from the bottom up, out of the concerns 

and interests of the whole-school community, especially those of the students (Ilich, 

2008; Johnson, 2001; Potter, 2007). Whilst Millennium Kids try to make their services 

available to as many schools as possible, they are, nevertheless, a not-for-profit 

organisation that relies on grant funding and sponsorships (Taylor, 2010). Thus, if they 

have no funds to subsidise a school workshop, it will be up to the school to find the 

means, which could be a disincentive to some schools that might otherwise wish to 

employ Millennium Kids as a sustainability facilitator.  

Networks between sustainable schools allow learning to flow between school 

administrators, parent groups, teachers and students, and often begin with more 

accomplished schools acting as a lighthouse or role model for neighbouring schools 

(Eames & Bolstad, 2004; Henderson & Tilbury, 2004). Networks can also help to build 

continuity between students’ primary and secondary schooling, without which it is 

suspected that many students’ concern for issues of sustainability or interest in acting 

for the environment decline, as interest in many science topics do (Bennett & Hogarth, 

2009). 
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A sustainable school that is valued as central to community life is one where 

community members are present in the school and students are active in the local 

community (Gough, 2005; Henderson & Tilbury, 2004; Lewis et al., 2008; Uzzell, 

1999). This interaction develops action competence within all participants that can 

propel them to continue their sustainability actions at home and showcases concrete 

actions in the local community that can raise the interest of other community and family 

members (Armstrong, Sharpley, & Malcolm, 2003; Henderson & Tilbury, 2004; 

Shallcross & Robinson, 2008; Uzzell, 1999). Whole-school approaches to sustainability 

have considerable potential to play an important role in shifting whole communities 

towards sustainability.  

Student Voice and Engagement 

The AuSSI – WA Key Elements Rubric describes student voice and engagement 

as “a mechanism for student participation [that] regularly engages students in 

meaningful decision-making regarding issues, concerns and options” and that ideally 

“students evaluate and analyse, reflecting for continuous improvement for a sustainable 

future – based on taking positive action” (Figure 2.3). How to meaningfully achieve 

these goals is an important consideration for a sustainable school and one that can 

present challenges to conservative pedagogies (Eames et al., 2006; Higgs & McMillan, 

2006; Jensen & Schnack, 2006; Lewis, 2012).  

Student engagement requires a move away from the traditional notion of 

children as helpless dependents and a re-conceptualisation of adult/child relationships 

(Jensen & Schnack, 2006; Lansdown, 2001; Uzzell, 1999). Advocates of student 

engagement often refer to Article 12 of the United Nations Convention on the Rights of 

the Child, which states,  

Parties shall assure to the child who is capable of forming his or her own views 
the right to express those views freely in all matters affecting the child, the views 
of the child being given due weight in accordance with the age and maturity of 
the child. (UNICEF, 20 November 1989) 

By extrapolation, Article 12 recommends a move towards listening to children’s 

views, recognising the value of their experiences and insights, seeing them as partners 

in projects that involve their participation, offering them authentic opportunities for 

engagement, and encouraging their participation in democratic decision-making 

(Barratt-Hacking, Barratt, & Scott, 2007; Eames, Barker, Wilson-Hil, & Law, 2010; 

Jensen & Schnack, 2006; Lansdown, 2001; Uzzell, 1999; Uzzell et al., 1994). In the 

context of whole-school sustainability education, this requires more than giving students 
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opportunities to be part of a school committee or working group. It requires allowing 

students to take the lead on certain initiatives, which may see those initiatives take a 

different direction than had been expected by the teachers or administrators (Barratt-

Hacking et al., 2007; Higgs & McMillan, 2006; Jensen & Schnack, 2006; Lewis, 2012; 

Uzzell, 1999). The Millennium Kids Green Team’s Ten Steps is one approach that was 

developed to value children’s views and foster their development and continues to be 

used in every Millennium Kids project (Taylor, 2010).   

Millennium Kids youth representatives designed the Ten Step Methodology in 

2001 (La Mar, 2006). Ten Steps is an inquiry methodology that helps youth look at an 

area of concern and develop a practical plan of action in response (La Mar, 2006; 

Taylor, 2010). It engages young people throughout the project development process 

from an audit of their concerns, to idea development, research, goal setting, planning, 

consulting with stakeholders, enacting the project according to their plan, evaluating 

and reporting. It also develops a young person’s capacity for leadership by giving them 

control of project design, implementation, management and troubleshooting. This tool 

has been used successfully with young people in many settings, including workshops 

with school students, environmental camps, or youth conferences (La Mar, 2006; 

Levett, 2005; Taylor, 2010). When used in schools, teachers are encouraged to “let go 

of the leading role, and run projects where there are real deadlines and pressures and 

which teach students about the real world” (Taylor, 2010, p. 80). Projects that utilised 

the Ten Steps methodology have found that as students see their ideas or the ideas of 

their peers take shape they express a greater sense of ownership of the overall program 

and a sense that their ideas have credit in an adult world (Johnson, 2001; La Mar, 2006; 

Levett, 2005; Taylor, 2010).  

Creating authentic and meaningful opportunities for student engagement is a 

primary goal of the action competence approach to environmental education, which is 

described in more detail later in this chapter. In short, however, the action competence 

approach is built on the combination of: 1) issues-based education, 2) action-based 

education, and 3) cultivating a willingness to act (Jensen & Schnack, 2006). The 

argument for this approach is that by combining knowledge and willingness, students 

become empowered to take up new pro-environmental actions and to contribute to 

school or family decision-making processes (Fontes, 2004; Jensen, 2004). In a review of 

research on action competence, Fontes (2004) argued that this approach establishes a 

confidence in students to continue adopting pro-environmental behaviours throughout 
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their lives, stating, “experiences of empowerment increase one’s competence for future 

actions through their mobilising energy” (2004, p. 158).  

Curriculum Integration 

As discussed in an earlier section, the importance of understanding the 

interconnectedness of global sustainability issues was emphasised by UNESCO in its 

International Implementation Scheme for the UN Decade of Education for Sustainable 

Development,  

Understanding and addressing these global issues of sustainability that affect 
individual nations and communities are at the heart of Education for 
Sustainable Development. These issues come from the three spheres of 
sustainable development – environment, society and economy. (UNESCO, 
2005b, p. 7) 

Consequently, AuSSI – WA advocates a holistic, integrated vision of education 

for sustainability, to be achieved by placing emphasis on environmental, economic and 

socio-cultural perspectives and facilitating explicit links across the curriculum (DoE, 

2012a; Lewis et al., 2009). However, issues often arise for teachers when planning and 

teaching sustainability such as: making links to the curriculum, using whole-systems 

thinking, depth of personal understanding, and teacher time (N. S. Evans et al., 2012; 

Summers, Corney, & Childs, 2003; Tilbury et al., 2005). Furthermore, some teachers 

have expressed frustration that they are expected to teach a host of different skills and 

content, above and beyond their training. To adopt this integrated approach schools 

require mentoring, resource materials, professional learning and time (Carter & Smith, 

2010; Ferreira, Ryan, & Tilbury, 2007; Tilbury et al., 2005; Wooltorton, 2004).  

In whole-school sustainability education, effective integration of curriculum 

areas, whilst also meeting all learning objectives, requires whole-system thinking 

(Sterling, 2003; Tilbury et al., 2005). Whole-systems thinking requires a move beyond 

disseminating knowledge and involves a focus on building capacity, skills, knowledge 

and motivation in all participants to respond to the complex sustainability issues they 

encounter (Gough, 2005; Lewis et al., 2009; Potter, 2007; Sterling, 2003; Tilbury, 

2004). Whole-systems thinking is an encouraged approach to teaching sustainability 

because it focuses on an holistic understanding of the interconnections and 

interdependence between all things and helps foster action competence, rather than 

teaching separate subjects which the students may not connect with the bigger picture 

(Lewis & Baudains, 2007; Lewis et al., 2008; Sterling, 2003). A whole-systems 

approach should ideally be coupled with a whole-school approach, which aims to ensure 
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continuity of the learning experience by encouraging integrated learning across teachers 

and year levels (Gough, 2005; Henderson & Tilbury, 2004; Lewis, 2012).  

Such a whole-system cross-curricula approach requires teachers to think outside 

of the silos that currently define learning areas or subjects, such as mathematics, English 

literacy, social studies or society and environment, science and arts, to see that certain 

topics can be woven across each of these learning areas when programming a unit of 

study (Lewis, 2012; Lewis & Baudains, 2007; Sterling, 2003; Tilbury et al., 2005). 

Doing so often makes class lessons more relevant for students because learning can be 

focused around contexts they are familiar with and the theory reinforced by practical 

hands-on action in the school arena.  

Integrating sustainability principles, concepts and actions in a whole-school 

whole-system way that fosters student empowerment and community engagement, 

requires preparation time, adequate conceptual understanding of sustainability and 

flexibility in pedagogy, all of which can seem a daunting challenge, even for motivated 

teachers (Carter & Smith, 2010; Ferreira et al., 2007; Henderson & Tilbury, 2004; 

Hopkins & McKeown, 2005; Lewis, 2012; Summers et al., 2003). Consequently, 

adequate pre-service training and regular, relevant professional learning in education for 

sustainability are critical to the successful implementation and longevity of school 

sustainability initiatives. Such training is necessary for teachers not to see sustainability 

as ‘just another thing to teach’ and for school administrators not to simply ‘tick off’ 

sustainability accomplishments.  

Even when teachers are willing to adopt an integrated curriculum and use 

whole-systems thinking, there are certain barriers they must face, in particular, issues of 

credibility and pressure to perform (Polesel et al., 2012; Rennie, Venville, & Wallace, 

2012). Venville, Sheffield and Rennie (2008, p. 16) discuss issues of credibility that 

teachers face in attempting to build integration into their science lessons, stating, “the 

kind of learning observed in this case study could also be considered to be ‘soft’ that is, 

difficult to test in an objective way”. Issues of credibility arise because traditional 

conceptualisations of the science discipline state that students should learn ‘hard’ or fact 

based knowledge, which is discipline specific (Rennie et al., 2012; Venville, Sheffield, 

Rennie, & Wallace, 2008). Consequently, newer conceptualisations of integrated 

knowledge that crosses disciplines, is, by certain critics, considered ‘soft’, ‘everyday’ or 

‘weakly framed’. Similar issues of credibility arise for other discipline areas and are 

most pronounced in secondary schools where each discipline is taught by a different 

teacher (Pepper & Wildy, 2008). By contrast, class teachers in primary schools have 
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more flexibility to teach an integrated curriculum should they wish to or feel confident 

to do so (Henderson & Tilbury, 2004).  

Pressure to perform is another barrier to adopting an integrated curriculum. 

Introduction of the National Assessment Program for Literacy and Numeracy 

(NAPLAN) in 2008 (ACARA, 2012c) has placed extra pressure on primary and 

secondary teachers in Australian schools to meet or exceed certain performance targets 

in mathematics, English and science (Polesel et al., 2012; Smeed et al., 2009; 

Wigglesworth et al., 2011). This focus on content knowledge in specific disciplines has 

seen NAPLAN testing receive criticism for reducing the onus on teachers to pursue 

other holistic pursuits such as an integrated curriculum. It has been established that high 

stakes testing narrows the curriculum down to what is tested (Au, 2007) and limits 

pedagogies to traditional chalk and talk. 

Summary 

The five key elements of whole-school sustainability education discussed here: 

1) school governance, 2) school planning, 3) community networks and partnerships, 4) 

student voice and engagement, and 5) curriculum integration, were examined in each 

case study school involved in this research.  

Pro-Environmental Behaviour 

To adequately investigate the research questions posed in this thesis (p. 7), it is 

necessary to discuss and frame the factors that contribute to pro-environmental 

behaviour and develop definitions for the concepts of knowledge, attitudes and 

behaviour to be used throughout this thesis. Research Question 2 focused on the 

environmental and sustainability knowledge of students; Research Question 3 probed 

students’ pro-environmental behaviours; and Research Question 4 assessed the 

relationship between students’ pro-environmental attitudes and pro-environmental 

behaviours. A summary of the literature dedicated to the theories of pro-environmental 

behaviour, and its theoretical relationship with knowledge and attitudes is provided.   

Theories of Pro-Environmental Behaviour 

Identifying and measuring the factors that contribute to changes in human 

behaviour is a complex task that psychologists have explored for many years (Heimlich 

& Ardoin, 2008; Kollmuss & Agyeman, 2002). Multiple theories and models have been 

proposed by researchers in their attempts to understand the factors that drive behaviour 

change. These range from linear theories of causality from the 1970’s, where affect and 
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knowledge led to behaviour, to later, more complex theories of causality, where various 

contributing and mediating factors led to different degrees of behaviour. 

Researchers in environmental education have benefitted from and contributed to 

the development of these theories (Heimlich & Ardoin, 2008; Kollmuss & Agyeman, 

2002). Among the theories and models most widely used in environmental education 

research are: The Communication-Persuasion model (McGuire, 1964); The Diffusion of 

Innovation model (Rogers, 1995); The Theory of Reasoned Action (I. Ajzen & 

Fishbein, 1980; Fishbein & Ajzen, 1975); The Theory of Planned Behaviour (Icek 

Ajzen, 1991), which grew out of the Theory of Reasoned Action; and, The Model of 

Responsible Environmental Behaviour (Hines, Hungerford & Tomera, 1987).  

Various other models have been proposed by researchers in attempts to 

encapsulate the complex interplay of factors that can lead to pro-environmental 

behaviour, however, these models risk becoming convoluted and layered with 

assumptions (e.g. Kollmuss and Agyeman’s, 2002, Theory of Pro-Environmental 

Behaviour) (Heimlich & Ardoin, 2008). In selecting a behaviour change theory or 

combination of theories to guide their research, researchers should consider the context, 

the individual motivations and the specific behaviours being targeted (De Young, 2000; 

Heimlich & Ardoin, 2008; Kollmuss & Agyeman, 2002; Stern, 2000). Heimlich and 

Ardoin (2008, p. 231) argue,  

If environmental education is to produce a citizenry capable of making sound 
decisions and acting on those decisions in a way that is environmentally and 
personally sustainable, it is imperative that the field avoids unilateral 
assumptions. It is necessary to understand that, related to behaviours, 
individuals are not all alike; they are not motivated by the same things nor are 
they equally capable of altering routines. People may act in ways we believe are 
not environmentally appropriate and yet believe themselves to be committed to 
the environment. (Heimlich & Ardoin, 2008, p. 231) 

Context was an important consideration when deciding on a model of behaviour 

change to use in this research. Lighthouse and River’s Edge Primary Schools had been 

undertaking their whole-school sustainability program for eight and two years 

respectively and the researcher was not in a position to experiment with behaviour 

change by building on an existing program at either school. In addition, Fertile Ground 

Primary School, at the time of making contact, had no intention of establishing a whole-

school sustainability education program. Consequently, change in behaviour during the 

course of this research could not be tested, and the research was limited to exploration 

and inference.  
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Due to these contextual constraints and because human behaviour is profoundly 

complex, the selection of a theory to guide this research was a difficult task. 

Nonetheless, it was decided to adopt Hines et al.’s (1987) Model of Responsible 

Environmental Behaviour because it is a concisely articulated theory that builds on 

previous research about environmental behaviour and includes contingency for 

contextual variation in observed behaviours. This model also encapsulates concepts that 

emerged from the 1970’s characterisation of education about, in and for the 

environment, and Jensen’s (1993) action competence approach. 

Model of Responsible Environmental Behaviour. Hines et al. (1987) 

developed The Model of Responsible Environmental Behaviour following a meta-

analysis of 128 studies that investigated the behaviour research literature in 

environmental education. Similar to Jensen’s (1993) action competence approach and 

the 1970’s characterisation of education about, in and for the environment, The Model 

of Responsible Environmental Behaviour (Hines et al., 1987) recognises the importance 

of issues-based knowledge, action-based knowledge, and willingness to act. The Model 

of Responsible Environmental Behaviour (Hines et al., 1987), however, incorporates 

some important differences, which include a rigorous definition of the factors that 

contribute to a person’s willingness to act, and recognition of certain factors that may 

intervene between a willing, knowledgeable person and their actual behaviour (Figure 

2.4). This section explores the components of The Model of Responsible Environmental 

Behaviour and describes how they have been conceptualised in this research. 

 
Figure 2.4. The Model of Responsible Environmental Behaviour. Redrawn from Hines, 
Hungerford & Tomera (1987). 
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Hines et al.’s (1987) Model of Responsible Environmental Behaviour 

differentiates between issues-based and action-based knowledge,  

Before an individual can intentionally act on a particular environmental 
problem, that individual must be cognizant of the existence of the problem. Thus, 
knowledge of the problem appears to be a prerequisite to action. However, an 
individual must also possess knowledge of those courses of action which are 
available and which will be most effective in a given situation. (Hines et al., 
1987, p. 6) 

It should also be noted that Hines et al.’s (1987) model differentiates between 

knowledge of action strategies and action skills (Figure 2.4). Hines et al. (1987) argue 

that a person’s knowledge of ‘what’ can be done is only powerful if a person also has 

the skill to consider ‘how’ certain strategies can be appropriately applied to given 

situations. For example, it is not enough to know that planting a tall-growing tree will 

provide shade and reduce the energy used to cool household air temperatures in 

summer. An individual must also have the skill to determine the most appropriate tree to 

plant, choose the best place to plant it, and decide how best to fulfil the ongoing 

commitment required to care for the tree.  

In this research, The Model of Responsible Environmental Behaviour (Hines et 

al., 1987) is considered to not only encapsulate Jensen’s (1993) action competence 

approach and the 1970’s characterisation of education about, in and for the 

environment, but also includes further important details that these two 

conceptualisations do not. The Model of Responsible Environmental Behaviour (Hines 

et al., 1987) not only acknowledges the contribution of issues-based and action-based 

knowledge, but describes the factors that contribute to ‘education for the environment’ 

or a person’s ‘willingness to act’ in accordance with psychological concepts that are 

commonly described in the literature about behaviour change. Hines et al. (1987) 

describe these factors as a person’s ‘personality factors’, which include attitudes, locus 

of control and sense of personal responsibility (Figure 2.4): 

In addition, an individual must possess a desire to act. One’s desire to act 
appears to be affected by a host of personality factors. These include locus of 
control, attitudes, and personal responsibility. Thus, an individual with an 
internal locus of control, positive attitudes toward the environment and toward 
taking action, and with a sense of obligation toward the environment will likely 
develop a desire to take action. (Hines et al., 1987, p. 7) 

Another distinction between The Model of Responsible Environmental 

Behaviour (Hines et al., 1987) and, the action competence approach (Jensen, 1993) and 

education about, in and for the environment, is that the former accounts for the effects 
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of moderating factors. Hines et al. (1987) describe the interaction between personality 

factors and the two knowledge types saying, “If the requisite abilities to act are also 

present, action will likely follow. If these abilities are absent, action will not be likely to 

follow” (1987, p. 7). Even so, they included in their model the moderating factor, 

‘intention to act’, which accounts for any discrepancy between an individual’s intended 

and actual behaviour. Other models of behaviour change, including the widely accepted 

Theory of Planned Behaviour (Ajzen, 1991), have incorporated ‘intention’ as a variable 

that mediates between an individual’s intended and actual behaviour. This is because 

the path between knowledge, willingness and actual behaviour can be interrupted by 

other variables, which Hines et al. (1987) describe as ‘situational factors’.  

Situational factors can contribute to differences in behaviours that are unrelated 

to a person’s issues-based or action-based knowledge, willingness to act or intention to 

act (Hines et al., 1987). Situational factors include social norms, family norms, 

availability of infrastructure, access to resources, and time. The widely used Theory of 

Planned Behaviour (Ajzen, 1991) specifically incorporated social norms as a key 

feature of the model, and also referred to it as a moderating factor that intervenes 

between a person’s behavioural intention and their observed behaviour. Ajzen’s (1991) 

inclusion of this concept propelled a large number of studies into the influence of social 

norms on a person’s behaviour, particularly in recent years (Cialdini & Goldstein, 2004; 

Lapinski & Rimal, 2005; P. W. Schultz, Nolan, Cialdini, Goldstein, & Griskevicius, 

2007). In an environmental education context, however, the broader description of 

situational factors, provided by Hines et al. (1987), allows wider scope for other 

relevant influential factors to be considered, such as access to infrastructure, resources 

and time. 

In contrast with Ajzen’s (1991) Theory of Planned Behaviour, The Model of 

Responsible Environmental Behaviour (Hines et al., 1987) incorporates issues-based 

and action-based knowledge as factors that contribute to behaviour change (for reasons 

already discussed) (Heimlich & Ardoin, 2008; Kollmuss & Agyeman, 2002). 

Consequently, The Model of Responsible Environmental Behaviour (Hines et al., 1987) 

can be considered more sophisticated and appropriate to use in environmental education 

research than the widely used and, conceptually concise Theory of Planned Behaviour 

(Ajzen, 1991). 

The use of the The Model of Responsible Environmental Behaviour (Hines et 

al., 1987) in this research was justified to investigate: 1) the depth, volume and breadth 

of issues-based and action-based knowledge of students at each school; 2) students’ 
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self-reported frequency of undertaking certain pro-environmental behaviours in their 

homes, while also considering situational factors that may have affected their frequency 

of undertaking each behaviour; and 3) the relationship between students’ attitudes 

towards environmental world-views and attitudes towards school environmental 

education and, students’ self-reported pro-environmental behaviours.  

Factors that Affect Pro-Environmental Behaviour  

Factors that affect pro-environmental behaviour can be split into three broad 

categories: demographic factors, external factors and internal factors (Kollmuss & 

Agyeman, 2002). Demographic factors include gender, years of education and socio-

economic status. External factors include financial incentives, access to resources, 

institutional support, available infrastructure, and social or cultural norms. Internal 

factors include motives, values, risk perception, awareness, emotional connectedness, 

locus of control, knowledge and attitudes. Extensive research has been conducted on 

each of these factors and their relationships with pro-environmental behaviour, with 

earlier research being well summarised in a review paper by Kollmuss and Agyeman 

(2002).  

In this research, the focus was on the internal factors of knowledge and attitudes, 

and their relationships with behaviour. These factors were selected because many 

studies suggest that knowledge and attitudes do impact environmental behaviour, 

despite continuing debates about their precise relationship with behaviour (G. W. Evans 

et al., 2007; Gralton, Sinclair, & Purnell, 2004; Heimlich & Ardoin, 2008; Jensen, 2002; 

Kollmuss & Agyeman, 2002). Knowledge and attitudes also feature in many theories of 

behaviour change.  

Knowledge. Knowledge can be defined as “any internal information, 

understanding, or capacity to accomplish tasks which has been learned” (Matsumoto, 

2009, p. 274), and is sometimes divided into three types: declarative, procedural and 

acquaintanceship (Matsumoto, 2009). In this definition, declarative knowledge is 

associated with learned facts, procedural knowledge is associated with a learned ability 

or skill, and acquaintanceship knowledge is associated with recognition of people with 

whom one has any kind of relationship.  

Types of knowledge. In the field of environmental education, some authors have 

also differentiated between types of knowledge. They describe these as knowledge of 

issues, which can be likened to declarative knowledge, and knowledge of action 

strategies, which can be likened to procedural knowledge (Hines et al., 1987; 

Hungerford & Volk, 1990; Jensen, 2002).  
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Many environmental education researchers have been critical of the contribution 

of knowledge towards pro-environmental behaviour, describing the link between them 

as spurious (Kollmuss & Agyeman, 2002; McKenzie-Mohr, 2000; Stern, 2000). 

However, authors that differentiate between issues-based and action-based knowledge, 

argue that the reason many studies have found a spurious connection between 

knowledge and behaviour change is because of the dominant focus on issues-based 

knowledge in environmental education (Hines et al., 1987; Jensen, 2002; Monroe, 

2003). Jensen (2002, p. 329) argued that school based environmental education “has 

traditionally focused on passing on knowledge to pupils, who have not been afforded 

the possibility of actively appropriating and internalising that knowledge”, and 

advocated “an action oriented approach that involves an interdisciplinary connection 

between environment, people, culture and society”. Similarly, in a meta-analysis of 

research on environmental behaviour change, Hines et al. (1987, p. 7) reported,  

…treatments employing both knowledge and cognitive skill components resulted 
in significant increases in the numbers of actions reported as compared to those 
programs which employed only cognitive knowledge components. (Hines et al., 
1987, p. 7) 

These traditional, issues-based approaches to environmental education continue 

to be used by some researchers, and were originally influenced by superseded theories 

from communication and media studies which assumed knowledge of information leads 

to the desired cognitive and attitudinal outcomes, and consequently to the desired 

behaviours (Heimlich & Ardoin, 2008; Hungerford & Volk, 1990; Kollmuss & 

Agyeman, 2002; Ramsey & Rickson, 1976). This approach was also known as the 

deficit model of communication (Trench, 2008). A widely accepted model from the 

1970’s stated, “increased knowledge leads to favourable attitudes … which in turn lead 

to action promoting better environmental quality” (Ramsey & Rickson, 1976, p. 1). 

Interestingly, however, Ramsey and Rickson themselves found that “not all knowledge 

offered the public within the environmental context leads to favourable attitudes” (1976, 

p. 17). In recognising that this linear model of causality was too simplistic, researchers 

began to propose a variety of different models in their attempts to capture the complex 

interrelationships of factors that may lead to pro-environmental behaviour (Heimlich & 

Ardoin, 2008; Hungerford & Volk, 1990; Kollmuss & Agyeman, 2002). While a basic 

knowledge of environmental issues may be necessary for people to be cognizant of the 

need to act environmentally, it is not enough on its own to cause an increase in pro-

environmental behaviour.  
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In fact, it has been found that knowledge of environmental issues, such as 

climate change, without knowledge of actions or skills that enable pro-environmental 

behaviour, can lead to anxiety and worry in children (Jensen & Schnack, 2006; Ojala, 

2011; Tucci et al., 2007), which can further lead to a sense of hopelessness, distress and 

despair about the world’s environmental state (Fritze et al., 2008). Some children have 

described unwillingness towards taking actions to care for the environment if their 

despair and anxiety remain unchallenged by activities that foster hope, ownership and 

empowerment (Ojala, 2011). This despair, anxiety and unwillingness could be an 

underlying reason why Australian youth have been shown to have high awareness of 

environmental issues, relative to OECD countries, but low optimism, concern and 

responsibility, as found in the PISA 2006 assessment (Thomson & De Bortoli, 2008). 

Jensen (2002, 2004) and Jensen and Schnack (2006) describe this despair and 

unwillingness to act as ‘action paralysis’, and suggest that by fostering ‘action 

competence’ this scenario can be averted.  

Action competence. The term action competence was first coined by Jensen in 

1993 and quickly adopted by other researchers (Fontes, 2004). Jensen first suggested 

the term in an attempt to differentiate between activity oriented environmental 

education (one-off visits to a science centre, or water testing in a local creek) and action 

oriented environmental education (community based environmental interventions, such 

as those promoted by the current Australian Sustainable Schools Initiative). The action 

competence approach in environmental education has come to be understood as a 

cohesion of: 1) knowledge about environmental issues, 2) knowledge of how to act for 

the environment and 3) a willingness to act, which together contribute to a person’s 

ability to act (Eames et al., 2010; Eames et al., 2006; Fontes, 2004; Jensen, 2004; Jensen 

& Schnack, 2006). These goals of the action competence approach grew out of the 

earlier characterisations of education about the environment, education in the 

environment, and education for the environment.  

A key feature of the action competence approach in environmental education is 

about cultivating within students the desire to take actions that are based on thoughtful 

informed choices as opposed to indoctrinating students to undertake behaviours of 

which they may not understand the relevance (Jensen, 1993, 2004; Jensen & Schnack, 

2006). To achieve action competence, educators are encouraged to foster students’ 

capacities for democratic decision making, critical investigation and problem solving, 

and to provide socially relevant contexts in which to centre the learning experience 

(Eames et al., 2006; Fontes, 2004; Jensen & Schnack, 2006). All of these capacities can 
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be considered examples of developing locus of control, personal responsibility, 

contextual learning and social norms, which are psychological concepts commonly used 

in the scholarly discussion of behaviour change (Hines et al., 1987; Kollmuss & 

Agyeman, 2002).  

Although Jensen (1993) first described the term ‘action competence’ and has 

continued to write extensively on the topic, Jensen was not the first to describe the 

important interaction of issues-based knowledge, action-based knowledge and a 

person’s willingness to take action. The Schools Council of England and Wales’ (1974) 

description of education about, in and for the environment opened the gateway for 

seeing environmental education through this lens. This interaction was more rigorously 

described in the Model of Responsible Environmental Behaviour, proposed by Hines, 

Hungerford and Tomera (1987), after reporting a meta-analysis of 128 studies that 

investigated the behaviour research literature in environmental education (Hines et al., 

1987; Hungerford & Volk, 1990). The Model of Responsible Environmental Behaviour 

was examined in more detail in an earlier section. 

Integrated knowledge. Knowledge can also be described as breadth of 

knowledge or an understanding of integrated concepts, as is advocated in the literature 

about whole-systems thinking. Earlier in this chapter the concept of whole-systems 

thinking was introduced with respect to a pedagogical approach to curriculum 

integration. A desired outcome of integrating sustainability concepts across curriculum 

learning areas is to develop aspects of whole-systems thinking, including social and 

environmental responsibility, in the students being taught (Lewis, 2012; Lewis & 

Baudains, 2007; Sterling, 2003).  

Whole-systems thinking in students may be expressed as an understanding of the 

interconnected nature of complex social and environmental issues, such as an 

understanding of the cyclical connection between personal energy consumption, global 

warming, rising living costs and urban poverty. It may also be expressed as knowledge 

of a breadth of issues or actions that are all connected to one central concept, such as 

identifying many different kinds of actions that could contribute to pro-environmental 

behaviour. 

Knowledge – in this research. The descriptions of integrated knowledge and 

whole-systems thinking, action competence, and action-based knowledge as different 

from issues-based knowledge, are referred to throughout this thesis. Data collection and 

analysis is discussed in Chapter 3, but later in this chapter, literature about estimating 

knowledge is presented and discussed with reference to the tool used in this research. 
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Attitudes. Attitudes can be defined as “a general and relatively lasting 

evaluation an individual holds regarding another person, object, or idea” that “can be 

positive, negative, or neutral and can range from moderate to quite extreme” 

(Matsumoto, 2009, p. 60). Identifying the components that contribute to the formation 

of an individual’s attitudes has been a point of debate in the literature for many years 

(Fishbein & Ajzen, 1975), with researchers debating the inclusion of concepts such as 

motivation, self-esteem, feelings and enjoyment (Heimlich & Ardoin, 2008; Kind, 

Jones, & Barmby, 2007). Through this debate, a common definition evolved that 

describes attitudes in relation to cognition, affect and behaviour, where cognition refers 

to understanding and affect refers to feelings (Kind et al., 2007; Reid, 2006). The 

Cambridge Dictionary of Psychology (Matsumoto, 2009, p. 59) defines the components 

that contribute to the formation of an individual’s attitudes saying, “attitudes can be 

influenced by and can influence beliefs, affect, and behaviour in relation to the attitude 

object”. The term “attitude object” is often used to refer to the “person, object or idea” 

towards which the attitude is directed (Crano & Prislin, 2006; Matsumoto, 2009).  

These discussions of how to conceptualise attitudes have also influenced the 

perception and definition of environmental attitudes, as they are understood in an 

environmental education context (Heimlich & Ardoin, 2008; Milfont & Duckitt, 2004; 

P. W.  Schultz, Shriver, Tabanico, & Khazian, 2004). Environmental attitudes can be 

defined as “the collection of beliefs, affect and behavioural intentions a person holds 

regarding environmentally related activities or issues” (Schultz et al., 2004, p. 31). 

Beliefs can be described as an individual’s knowledge, ideas or propositions 

about an attitude object that are regarded as true, whether factually correct or not 

(Matsumoto, 2009; Reid, 2006). Take for example the statement, ’97 percent of climate 

scientists agree that humans are causing global warming’, versus the statement, ‘There 

is no consensus among climate scientists that humans are causing global warming’. The 

first statement is factually correct and the second is not, yet both represent beliefs 

common among the general public today (ScepticalScience, 2012).  

Affect refers to peoples’ feelings about an attitude object (like or dislike, fear or 

hope, etcetera), which can be influenced by their beliefs of what they think to be true, 

and can also be influenced by their mood at the time of expressing their attitude 

(Matsumoto, 2009; Reid, 2006). For example, a sample of Australian children, aged 10 

– 14 years old, surveyed in 2007 found that 44 percent were worried about the future 

impact of climate change and 25 percent were so worried about the state of the world 

that they thought it would come to an end before they grew older (Tucci et al., 2007). 
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This collective sense of worry would likely be influenced by what these children 

believed to be true about climate change and world affairs, and would consequently 

have influenced their attitudes (positive or negative) towards taking action on issues 

such as climate change. 

 Conceptualising attitudes as influenced by beliefs and affect in these ways, 

allows a clearer definition to emerge that sees attitudes as evaluative judgements 

towards attitude objects that are influenced by “the feelings that a person has about an 

object, based on his or her knowledge and belief about that object” (Barmby et al., 

2008, p. 1076). Moreover, these evaluative judgements may have some influence on the 

actions that a person takes for or against the attitude object (Barmby, Kind, & Jones, 

2008; Glasman & Albarracín, 2006; Matsumoto, 2009).  

Attitude-behaviour link. The link between behaviour and attitude has been 

explored in many studies with the intention of determining attitude-behaviour 

consistency and causality. Attitude-behaviour consistency is “the degree to which an 

attitude toward an object predicts behaviour toward this object”, which can be estimated 

by looking for associations or correlations between a group of peoples’ attitudes and 

behaviours (Matsumoto, 2009, p. 60). Several factors have been identified that increase 

attitude-behaviour consistency, including: valid and reliable measurement, knowledge 

about the attitude object, and having direct experience with the attitude object (Glasman 

& Albarracín, 2006; Matsumoto, 2009).  

In 1987, Hines et al. conducted a meta-analysis of 128 studies to explore the 

relationship between pro-environmental behaviours and a number of socio-

psychological variables. From a subset of nine studies that reported correlations 

between environmental attitudes and behaviours the mean correlation was .35, with a 

standard error of .08 (Hines et al., 1987). This result indicated that positive 

environmental attitudes were moderately related with a propensity for engaging in pro-

environmental behaviours, and the sizeable standard deviation indicated that other 

factors were responsible for the low and high variation. Twenty years later, Bamberg 

and Möser (2007) conducted a meta-analysis of 46 studies with the same intention as 

their predecessors. From a subset of seventeen studies they found a correlation between 

attitudes and behaviours of .42, with a standard error of .07, which, because they fell 

within one standard error, could be described as not significantly different to the results 

of Hines et al. (1987) (Bamberg & Möser, 2007). 

Further research has found that broad environmental attitudes have low 

predictability of a person’s propensity to engage in specific pro-environmental 
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behaviours, whereas attitudes towards specific issues have greater predictive value 

(Corraliza & Berenguer, 2000; Guagnano, Stern, & Dietz, 1995; Heimlich & Ardoin, 

2008). In these studies, researchers found that correlation between attitudes and 

behaviours were more than double the finding from Hines et al. (1987) when, the 

attitudes estimated reflected participants’ direct experience and knowledge of the 

attitude object, and the behaviours estimated were relevant to circumstances and 

opportunities available to the participants (e.g. Corraliza & Berenguer, 2000; Guagnano, 

Stern & Dietz, 1995).  

For these reasons, it was decided to create an attitude scale specifically designed 

to suit the context of this research. As the context of the research was whole-school 

education for environmental sustainability, it was considered appropriate for the second 

attitude scale to include questions about students’ beliefs and feelings towards school 

environmental activities. The creation of this scale involved validation and reliability 

testing, prior to modelling its relationship with students’ pro-environmental behaviours 

(as discussed later in this chapter and in Chapter 3). 

Attitudes – in this research. In this research, attitudes will continue to be 

defined as being influenced by an individual’s beliefs and affect towards an attitude 

object. Two scales were used to estimate students’ environmental attitudes, one that 

estimates general attitudes towards environmental worldviews and another that 

estimates specific attitudes towards school environmental experiences. Data collection 

and analysis is discussed in Chapter 3, but later in this chapter, literature about the 

specific attitude scales used in this research is presented and discussed. 

Behaviour. Behaviour can be broadly defined as, “all the activities that living 

organisms exhibit” (Matsumoto, 2009, p. 78). The study of human behaviour, 

behaviourism, has long debated a definition of human behaviour and the factors that 

influence it (Heimlich & Ardoin, 2008). Behaviourism broadly postulates that, 

individuals exhibit behaviours in response to environmental stimuli. Types of 

behavioural responses have been debated; with classical behaviourists describing 

behaviour as solely overt, physical and observable (e.g. Watson, 1913; Skinner, 1957 as 

cited in Epstein, 1991; Heimlich & Ardoin, 2008; Hineline, 1992), and other 

behaviourists widening the definition of behaviour to include cognitive or affective 

processes (e.g. Dewey, 1896; James, 1912; as cited in Garrison, 1995; Heimlich & 

Ardoin, 2008).  

In environmental education, behaviour commonly refers to this wider definition 

that includes overt, physically observable behaviours and covert behaviours such as 
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thoughts or intentions (Heimlich & Ardoin, 2008). Furthermore, that these behaviours 

are potentially influenced by messaging, educational strategies or a variety of other 

stimuli (Heimlich & Ardoin, 2008; Monroe, 2003). Despite this broad definition, it is 

recognised that an analysis of environmental behaviours requires looking for 

discernable behaviours or specific actions. McKenzie-Mohr and Smith (1999) state that 

‘most environmental activities are made up of several discernible behaviours’ (cited in 

Monroe, 2003, p. 115). 

The overarching goal of environmental education is to employ effective stimuli 

that will encourage environmentally responsible citizenship and the regular practice of 

pro-environmental behaviours (Heimlich & Ardoin, 2008; Hines et al., 1987; 

Hungerford & Volk, 1990; Kollmuss & Agyeman, 2002). Consequently, volumes of 

studies have been devoted to investigating the factors that influence pro-environmental 

behaviour, and multiple theories have been proposed by researchers in their attempts to 

understand the interaction of these factors, as discussed earlier in this chapter. 

Behaviour – in this research. In this research, behaviour refers to overt, 

physically observable behaviours as well as covert behaviours such as thoughts or 

intentions, and was investigated by looking for discernable, specific behaviours. 

Behaviour was estimated using a self-report questionnaire with items that covered a 

variety of behaviours, from simple to complex, that are actionable by upper-primary 

student respondents. Students’ motivations and circumstances as they relate to patterns 

of behavioural responses would also be considered. Data collection and analysis is 

discussed in Chapter 3, but later in this chapter, literature about estimating behaviour is 

presented and discussed with reference to the questionnaire developed for this research. 

Summary 

These descriptions of knowledge, attitudes and behaviours, and the adoption of 

Hines et al.’s (1987) Model of Responsible Environmental Behaviour, provide meaning 

and purpose to the investigation carried out in this research. These will be referred to in 

the discussion of student mind maps and survey results from each case study school. 
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Intergenerational Influence and Family Dynamics 

The fifth question being investigated in this research explores the role that 

intergenerational influence and family dynamics play on the transfer of pro-

environmental behaviours from school to home via the child. This investigation is 

informed by theories of intergenerational influence and family dynamics. 

Intergenerational Influence 

Intergenerational influence in environmental education refers to the effect 

children have on the environmental knowledge, attitudes and behaviour choices of their 

parents and other adults (Ballantyne et al., 1998b; Ballantyne, Fien, & Packer, 2001a; 

Ballantyne et al., 2001b; Duvall & Zint, 2007; Larsson, Andersson, & Osbeck, 2010). It 

can of course, also refer to the influence that parents have on the environmental 

knowledge, attitudes and behaviours of their children (G. W. Evans et al., 2007; Grøhøj 

& Thøgersen, 2009, 2012; Leppänen, Haahla, Lensu, & Kuitunen, 2012), however, the 

focus of this research is on the potential influence that children can have on their 

parents. Many environmental education programs have been specifically designed with 

the intention of fostering the influential potential of children (Ballantyne et al., 2001b; 

Duvall & Zint, 2007; Uzzell et al., 1994). These programs often harbour the vision that 

children will ‘transfer’ some of what they have learned to their parents.  

Theories of intergenerational influence and knowledge transfer operate on the 

premise that the global issues facing society require immediate action and parents are 

better placed in society than their children to effect change through the power of their 

vote, purchasing choices, industrial practices and, in some cases, as community leaders 

and educators (Sutherland & Ham, 1992; Uzzell, 1999). Parents are also primarily 

responsible for instituting changes to household practices, which can contribute to 

social norms at the neighbourhood-level and thereby influence a collective approach to 

environmental action (Henderson & Tilbury, 2004; Uzzell, 1999). Parental support is 

also considered necessary to enhance the effectiveness of their children’s pro-

environmental efforts at home (Uzzell, 1999).  

Intergenerational influence and knowledge transfer is thought to be an effective 

way of reaching parents who are typically time-poor and difficult to reach via traditional 

forms of communication, whereas children are essentially a captive audience 

(Ballantyne et al., 1998b; Duvall & Zint, 2007). School children are also targeted 

because their attitudes are considered more malleable than adults’ (Sutherland & Ham, 

1992). Consequently, environmental educators hope that adult behaviour will be 
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affected through a process of intergenerational influence (Ballantyne et al., 1998b; 

Duvall & Zint, 2007; Uzzell et al., 1994), where young people can “act as catalysts for 

environmental change among their parents and other adult members of the community” 

(Ballantyne et al., 2001a, p. 9). 

The role of family dynamics. Some research has found that children are more 

informed than their parents about global environmental issues (Ballantyne et al., 2001b; 

S. M. Evans, Gill, & Marchant, 1996), thus indicating that efforts to raise the 

environmental knowledge and attitudes of children may well be affecting children but 

may not be directly impacting their parents’ knowledge and attitudes. Other research 

has found that parents with high pre-existing environmental interest actively encourage 

their children’s interest in environmental topics and engage with them about school 

environmental experiences (Payne, 2005), which begs the question about how other 

parents respond to their child’s interest in environmental topics. Consequently, 

researchers have questioned whether it is reliable to assume that the innocent 

enthusiasm with which children passively carry environmental messages to parents, will 

naturally stimulate awareness and enthusiasm for adopting sustainable practices in the 

home lives of families (Duvall & Zint, 2007; Eilam & Trop, 2012b; Larsson et al., 

2010; Uzzell et al., 1994).  

It has been suggested that the success of intergenerational transfer depends on 

the kinds of interpersonal dynamics that operate within the family (Duvall & Zint, 2007; 

Larsson et al., 2010; Payne, 2005). Larsson et al. (2010, p. 140), argue that “children 

should not be seen as ‘intermediaries’”, and assert that they would better be considered 

“’mediators’, who interpret and negotiate environmental discourses and practices in 

complex intergenerational learning processes”. It is also suggested that environmental 

programs should be tailored in such a way that encourages democratic decision-making 

in families and for the status roles of parents and children to be redefined (Larsson et 

al., 2010; Payne, 2005; Uzzell et al., 1994). Payne (2005, p. 92) argues that educators 

need to adopt a process of “co-constructing family involvement in a social and 

ecological direction”, where parents and children are reciprocally engaged in the 

learning process. 

Recently, research has found that the environmental behaviours of parents are 

more easily influenced than their environmental attitudes by the influence of messages 

transmitted from school to home via their children (Eilam & Trop, 2012b). This is not 

surprising given that attitudes are influenced by beliefs and affective processes, and can 

often take a long time to form. It is, however, further evidence that school 
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environmental programs have the potential to influence the behaviours of parents. 

Nonetheless, for this reason, this research focussed solely on whether new behaviours 

were adopted in households as a result of intergenerational influence from the school 

via the child.  

These findings indicate that in a school environmental education program, the 

dynamics between parents and their children together with an engagement of students 

that utilises principles of empowerment and action competence, play important 

mediating roles in the potential for intergenerational influence and the resulting uptake 

of new environmental behaviours in households.  

Summary 

The descriptions of intergenerational influence in the literature and the potential 

role that family dynamics play in mediating the effectiveness of knowledge transfer, 

inform the discussion of results from interviews with parents and their children at the 

two sustainability focussed case study schools.  

Research Methods 

The following paragraphs discuss literature that informed the selection, 

refinement and validation of the quantitative data collection methods used in this 

research to estimate students’ knowledge, attitudes and behaviours. Lessons from 

research into intergenerational influence and family dynamics also are described 

because these informed the approach adopted in this research. Specific details of 

instrument design, data collection and data analysis are discussed in Chapter 3.  

Literature relating to methods for exploring organisational dynamics that foster 

or impede the establishment of whole-school sustainability education programs is not 

discussed here because few studies have detailed their data collection approaches. 

Furthermore, the multi-dimensional quality of sustainability education lends itself to a 

variety of data collection methods. 

Estimating Knowledge 

Many studies have used multiple choice survey questions and concept maps to 

measure the accuracy or correctness of student knowledge because these can easily be 

compared with an answer sheet or teacher expert concept map (Gerstner & Bogner, 

2009; Îngeç, 2009; Rye & Rubba, 2002; Shavelson, Ruiz-Primo, & Wiley, 2005). In 

this research, it was considered more relevant to elicit unprompted, non-linear responses 

from children that would provide an indication of the volume and depth of their action-
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based and issues-based knowledge of the environment and sustainability, and would 

capture the breadth of their thinking across multiple themes. To meet this purpose, mind 

maps were selected as a data collection tool.  

While mind maps are distinct from concept maps, both are hierarchical and the 

resulting structure of each is unique to the map’s author (Eppler, 2006). Mind maps are 

semantic organisation tools that provide a concise overview of hierarchical ideas 

radiating from one central concept (Budd, 2004; Buzan & Buzan, 1996; Eppler, 2006; 

Willis & Miertschin, 2006). Mind maps often use colours and pictures to represent 

multiple ideas and to aid recall, and are easy to learn and apply. Concept maps provide a 

systematic overview of hierarchical propositions that connect concepts starting from 

one main concept at the top of the page (Budd, 2004; Eppler, 2006; Kinchin, Hay, & 

Adams, 2000; Zipp, Maher, & D'Antoni, 2009). Concept maps focus on the 

relationships among sub-concepts, do not involve colours or pictures, and are not as 

easy to learn or apply as mind maps. Mind maps have been used in education for a 

variety of purposes including to organise information, to aid memory, to summarise 

ideas from several students, to introduce new information or concepts that are connected 

with previous knowledge, and to foster creativity (Brinkmann, 2003; Buzan & Buzan, 

1996).  

Mind maps are tools that teachers, researchers and evaluators can administer 

with minimal effort or training (Brinkmann, 2003; Buzan & Buzan, 1996). In assessing 

mind maps, however, it can be difficult to maintain consistency and guard against bias, 

because mind maps are non-linear and freely structured (Brinkmann, 2003; Buzan & 

Buzan, 1996; Eppler, 2006). Consequently, in using mind maps to collect data for this 

research, it was necessary to validate a mind map coding scheme and determine its 

usefulness as an assessment tool (described in Chapter 3).  

An assessment rubric. The assessment tool developed in this research differs 

from the only published assessment tool to compare student mind maps, developed by 

D’Antoni, Zipp and Olson (2009). Because of the non-linear composition of mind maps, 

they can be difficult to interpret (Brinkmann, 2003; Buzan & Buzan, 1996; Eppler, 

2006) and few studies have attempted to develop an assessment rubric or coding scheme 

(D'Antoni, Zipp, & Olson, 2009; Evrekli, İnel, & Balım, 2010). D’Antoni et al. (2009) 

used mind maps to estimate content knowledge with a group of first-year medical 

students after they attended a 30 minute mind map training session. D’Antoni, et al. 

(2009) designed and tested an assessment rubric to score students’ results, which was 

adapted from a scoring system used to assess concept maps. The mind map assessment 
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rubric was further developed and tested by Evrekli, İnel and Balım (2010) for use with 

pre-service teachers. The assessment rubric allocates points to six features of the mind 

map (concept-links, cross-links, hierarchies, examples, pictures and colours) which are 

then translated into a total numeric score, thus enabling mind maps to be compared. 

Invalid responses are given zero points.  

The assessment rubric developed by D’Antoni et al. (2009) accounts well for the 

freely structured responses that are generated from mind maps, which cannot be 

compared against an expert-teacher map (Brinkmann, 2003; Buzan & Buzan, 1996; 

Eppler, 2006). But it does not account for the diversity of themes that are often 

generated in mind maps, especially those that radiate from a complex central construct, 

such as sustainability. For this reason it was considered robust, when developing and 

validating the coding scheme used in this research, to identify emergent themes using 

content analysis and to assess students’ breadth of knowldege by counting the number 

of ideas within each theme per mind map. 

The assessment rubric developed by D’Antoni et al. (2009) also gives grades for 

a student’s use of pictures and colours, which are described by Buzan and Buzan (1996) 

as important features of a mind map. This approach, however, can be biased towards 

students who are more inclined towards drawing and expressing themselves using 

colours. Thus, it was decided not to analyse students’ use of pictures or colours in this 

research.  

Another difference between the two assessment approaches is related to the 

grading of individual mind maps. The assessment rubric developed by D’Antoni et al. 

(2009) was designed for teachers to grade individual students’ mind maps, whereas the 

coding scheme developed in this research was designed for evaluators and researchers 

to explore trends and compare groups of students.  

The specific method of estimating student knowledge using mind maps and the 

validation of a mind map coding scheme and assessment tool is discussed further in 

Chapter 3. 

Estimating Attitudes 

Attitudes are not observable, outward or obvious, and are consequently 

described as a latent construct (Glasman & Albarracín, 2006; Kraus, 1995). Because of 

their complex character, attitudes have predominantly been measured using quantitative, 

multiple-item scales, conducted with large sample sizes (200 participants or more) that 

are refined over several iterations (Worthington & Whittaker, 2006).  
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In the field of environmental education several scales have been proposed, but 

the New Environmental Paradigm Scale is a measure widely used to investigate 

environmental attitudes (Dunlap, Van Liere, Mertig, & Jones, 2000; G. W. Evans et al., 

2007; Hawcroft & Milfont, 2010; Milfont & Duckitt, 2010).  The New Environmental 

Paradigm scale was first created by Dunlap and Van Liere (1978), and later refined by 

Dunlap and Van Liere together with Mertig and Jones (2000). The New Environmental 

Paradigm Scale became popularly applied and continues to be widely used, because: 1) 

it was rigorously developed, through validation and replication over multiple iterations; 

and 2) it was generaliseable because the items within the scale were relevant across a 

broad range of contexts (Boeve-de Pauw, Donche, & Van Petegem, 2011; G. W. Evans 

et al., 2007; Hawcroft & Milfont, 2010; Manoli, Johnson, & Dunlap, 2007). Many of 

Dunlap and Van Liere’s contemporaries developed attitude scales relevant to a specific 

context, which did not allow for broad application, replication and validation. 

The original New Environmental Paradigm Scale was created to measure 

people’s environmental worldviews, which the authors described as the degree to which 

people view humans as a part of nature rather than dominant over it (Dunlap & Van 

Liere, 1978). It consists of three sets of items designed to measure: 1) the balance of 

nature, 2) anthropocentrism and 3) limits to growth (Dunlap & Van Liere, 1978). The 

revised New Environmental Paradigm Scale integrated two new sets of items to 

measure, 4) human exemptionalism and 5) ecocrisis (Dunlap et al., 2000). The revised 

scale includes fifteen questions; three questions for each dimension being measured. 

This revised scale was renamed the New Ecological Paradigm Scale, but in this thesis it 

will continue to be referred to as the New Environmental Paradigm Scale for the 

purpose of continuity.  

The New Environmental Paradigm Scale has been criticised for inconsistency in 

its dimensionality with some researchers finding five dimensions (as suggested by the 

authors), and others finding only one dimension (Boeve-de Pauw et al., 2011; Hawcroft 

& Milfont, 2010). Despite some criticism of the dimensionality of the original and 

revised New Environmental Paradigm Scale, it has been “used in a variety of contexts, 

by an equally diverse array of scientists … [who] have shown the scale to be valid and 

useful” (Boeve-de Pauw et al., 2011, p. 110). 

The research into adults’ environmental attitudes and the wide application of the 

New Environmental Paradigm Scale (Dunlap & Van Liere, 1978; Dunlap et al., 2000) 

inspired many researchers to develop scales appropriate for use with children (G. W. 

Evans et al., 2007; Manoli et al., 2007). Prior to the 1990’s empirical research on 
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children’s attitudes and behaviour had not received the same attention as adults’ 

attitudes, with some researchers claiming it was time for that balance to shift, because 

“early attitudes and knowledge shape the later thinking of adolescents and adults” 

(Leeming et al. 1995, p. 23). 

Various scales have been developed to examine children’s environmental 

attitudes; some have appropriated the New Environmental Paradigm Scale (Dunlap & 

Van Liere, 1978; Dunlap et al., 2000) and others have attributed their rationale to other 

origins (Boeve-de Pauw et al., 2011; G. W. Evans et al., 2007; Manoli et al., 2007). 

Among the most commonly used of these scales are: The Children’s Environmental 

Response Inventory (CERI) (Bunting & Semple, 1979), the Children’s Attitudes 

Toward the Environment Scale (CATES) (Musser & Malkus, 1994), The Children’s 

Environmental Attitudes and Knowledge Scale (CHEAKS) (Leeming, Bracken, & 

Dwyer, 1995), the Environmental Values Short Form (CERI – short form) 

(Zimmermann, 1996), the Environmental Attitudes Questionnaire (EAQ) (Eagles & 

Demare, 1999), and the New Environmental Paradigm Scale for Children (NEP – for 

children) (Manoli et al., 2007).  

The New Environmental Paradigm Scale for Children (Manoli et al., 2007) was 

developed and refined over several iterations of testing and analysis. Questions from the 

original New Environmental Paradigm Scale (Dunlap & Van Liere, 1978; Dunlap et al., 

2000) were adjusted to suit the comprehension of upper-primary school aged children 

(Manoli et al., 2007). This shorter fifteen-item scale was further revised over three years 

with three different groups of children, aged 10 – 12 years old; nyear1 = 84, nyear2 = 672, 

nyear3 = 515 (Manoli et al., 2007). The first year of revision included interviews with 30 

children to determine comprehension and revise wording of the scale items, and a pilot 

test with 54 students to determine if the five point Likert scale, with middle score ‘not 

sure’, was adequate. The second year of revision included exploratory and confirmatory 

factor analysis on responses from 672 children’s surveys, which led to the deletion of 

four items and a consequent eleven-item scale that revealed three factors and explained 

49 percent of the variance. The third year of revision involved confirmatory factor 

analysis on responses from 515 children’s surveys, which led to the deletion of one item 

and a consequent ten-item scale that supported the three factor solution extracted in the 

previous year’s testing. The final scale included ten questions, which were proposed to 

capture attitudes across the three dimensions of: 1) human exemptionalism, 2) rights of 

nature, and 3) ecocrisis. The authors acknowledged, however, the possibility that 
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replications of the scale by other researchers may reveal the presence of only one 

dimension (Manoli et al., 2007). 

In this research, the New Environmental Paradigm Scale for Children (Manoli et 

al., 2007) was selected over other attitude scales for children, because of the rigour, 

prestige and wide application of the original New Environmental Paradigm Scale, 

together with the well-justified validation process described by Manoli et al. (2007). 

Nonetheless, it was necessary to validate the scale for use in a Western Australian 

context, before using it to model its relationship with students’ pro-environmental 

behaviours (described in Chapter 3). 

Estimating Behaviours 

When deciding on an approach to estimate behaviour, consideration should be 

given to the intended use of the information, the accuracy of data collected, the 

appropriateness of questions posed, and selecting behaviours that represent levels of 

complexity; from easy to enact behaviours to those that require more time or skills to 

carry out. 

Pro-environmental behaviours are primarily estimated through: self-reporting by 

individuals in response to a questionnaire or interview or, direct observations of an 

individual’s behaviour or their records including household bills, metre readings, etc. 

(Corral-Verdugo, 1997; Gralton et al., 2004). The advantage of collecting self-reports 

over direct observations, is that questionnaires and interviews are relatively inexpensive 

and easily obtained (Corral-Verdugo, 1997). In particular, questionnaires enable a large 

quantity of diverse behavioural information to be ascertained that can be statistically 

compared with other variables estimated via the survey, such as attitudes. In this 

research, a self-reporting approach was adopted because it was intended that 

information about students’ behaviours would be statistically compared with the two 

student attitudes scales. 

The accuracy of using self-reports has been questioned, however, with many 

researchers finding discrepancies in the attitude-behaviour correlations of self-reported 

and directly observed behaviours (see reviews by: Hines et al., 1987; Kraus, 1995). For 

example, in a review of 88 studies, Kraus (1995) found a strong attitude-behaviour 

correlation (r = .51) when behaviours were self-reported, and a weaker attitude-

behaviour correlation (r = .32) when behaviours were directly observed. These results 

suggest that people tend to over-estimate their behaviours when self-reporting. 

Environmental researchers have suggested this discrepancy could be linked to: 

respondents wishing to appear socially responsible, lack of time or knowledge, or flaws 



60 

CHAPTER 2: LITERATURE REVIEW AND THEORETICAL FRAMEWORK 

in an individual’s memory that may lead them to over or under represent the true 

situation (Corral-Verdugo, 1997; Milfont, 2009). 

The usefulness of estimated behaviours is also affected by the kinds of 

behaviours of interest and the way that questions are asked. Measured behaviours 

should be appropriate to the age, ability and opportunities available to respondents 

(Corraliza & Berenguer, 2000; G. W. Evans et al., 2007; Guagnano et al., 1995). For 

example, in the questionnaire developed for this research and designed to measure 

upper-primary students’ behaviours, it would not have been appropriate to include an 

item that asked students to rate the frequency that they purchased locally grown produce 

or phosphate-free cleaning products, because they had no control over these behaviours. 

Instead, behavioural options were used that were potentially available to upper-primary 

students, such as the frequency that they ate home grown produce or saved water by 

taking short showers (described in Chapter 3).  

In building a questionnaire to estimate behaviours, thought can also be given to 

selecting a variety of behaviours that potentially represent levels of complexity or 

degrees of difficulty (Cleveland, Kalamas, & Laroche, 2005; Heimlich & Ardoin, 2008; 

Kollmuss & Agyeman, 2002). Research has found that often people will undertake 

certain groups of pro-environmental behaviours and not others, depending on their 

motivations. Heimlich and Ardoin (2008, p. 223) refer to these as, “constellations of 

behaviours that may be expected to occur together”. For example, a person who is 

motivated primarily by economic concerns might frequently undertake money-saving 

behaviours such as turning off lights and conserving water, but not be engaged in 

growing produce at home or composting. In contrast, a person who is motivated by self-

identity and sees themselves as ‘an environmentalist’ might undertake an array of pro-

environmental behaviours from simple to complex.  

The concept that a person’s motivations or circumstances may lead them to 

undertake certain groups of behaviours, from simple to complex, has not been well-

described for primary-school aged students, and for this reason formed part of this 

research. To achieve this, specific options were included in the questionnaire that 

represented common motivations or circumstances shared by all students, which could 

then be compared with their self-reported behaviours.  

Researching Intergenerational Influence and Family Dynamics 

A small number of studies have investigated the effectiveness of environmental 

education programs in fostering intergenerational learning. Duvall and Zint (2007) 

collated the learning from all studies available at the time of their review and surmised 
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that environmental education programs offered from Kindergarten to Year 12 have only 

a modest potential to influence parental knowledge, attitudes and behaviours. However, 

they acknowledged these conclusions were confounded by various limitations in the 

methodological approaches of the studies and deficiencies in the environmental 

programs being studied, together with the small number of studies in their review.  

Duvall and Zint’s (2007) review found that intergenerational learning was most 

successful when the following social conditions and program factors were in place:  

1. The perceived status of children in a family included children and their parents 

as partners in the processes of learning and action (Uzzell et al., 1994).  

2. National, state and local policies existed that encouraged and supported schools 

to be a source of environmental information in their community and to take 

action on local issues alongside adults in the community (Uzzell, 1999).  

3. Parents were involved in student activities through homework, research 

activities and class presentations (R. Ballantyne, S. Connell, & J. Fien, 1998a; 

Uzzell et al., 1994).  

4. Community members were involved in school programs, which promoted 

information transfer throughout the larger community (Uzzell et al., 1994; 

Vaughan, Gack, Solorazano, & Ray, 2003).  

5. Hands-on and action oriented activities that encouraged children to develop 

solutions to environmental problems were embedded into the programs. 

Programs with this element were more likely to enthuse and captivate the 

interest of children, who were then more likely to engage in discussions with 

their parents (Ballantyne, Fien, & Packer, 2001c).  

6. Programs were integrated into regular classroom learning and sufficient time 

was spent on exploring issues in depth (Ballantyne et al., 2001c).  

7. Programs focused on local issues, which made the environmental issues more 

relevant and encouraged a sense of ownership within children and their parents 

(Ballantyne et al., 2001c; Sutherland & Ham, 1992).  

8. Teachers were interested in and committed to the programs. These kinds of 

teachers were more likely to create enthusiasm in their students, who were then 

more likely to engage in environmental discussions with their parents 

(Ballantyne et al., 2001a; Legault & Pelletier, 2000).  

Duvall and Zint’s (2007) comprehensive literature review provides useful 

considerations for researchers designing studies in this under-explored field. They also 
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presented recommendations for future research, including a careful choice of what 

factors to measure and a consideration of how to integrate environmental education 

programs into regular classroom activities with the intention to increase the transfer and 

durability of outcomes in children and parents.  

This research adopted Duvall and Zint’s (2007) suggestions by assessing the 

success of well-integrated programs using a carefully chosen methodological design. In 

this research, integration of programs into classroom activities was addressed through 

involvement with AuSSI – WA.  

Theoretical Framework and Propositions 

The overarching theoretical proposition of this research was that students who 

attended a primary school with whole-school sustainability programs in operation, were 

likely to practice pro-environmental behaviours more often at home, and have greater 

and broader environmental knowledge than students at a school without sustainability 

education programs in place. In addition, students who attended a primary school with 

sustainability programs would have attitudes that correlated with their behaviours and 

parents who were receptive to environmental messages. 

The theoretical framework that guided this research is summarised in the 

following paragraphs and in Figure 2.5. The theoretical framework was informed by the 

literature reviewed and presented throughout this chapter, which will not be restated 

here, and was used to inform the methodology presented in the following chapter. 

In this research, the inputs and activities of sustainability education programs at 

three Perth primary schools were explored through Research Question 1, and were 

directly related to the literature about key elements of sustainability education (Figure 

2.5). The proposition underlying this research question was that schools with 

sustainability education programs would have more strategies, policies and practices 

that support sustainability education, than a school without sustainability education. 

In this research, the outcomes of sustainability education programs at three Perth 

primary schools were split into: Outcomes for students, and outcomes for families. 

Outcomes for students were explored through Research Questions 2, 3 and 4, and were 

directly related to the literature about the conceptualisation and interaction of 

knowledge, attitudes and behaviours (Figure 2.5). The proposition underlying Research 

Question 2 was that students at schools with sustainability education would have 

deeper, greater and broader issues-based and action-based knowledge of the 

environment and sustainability, than students at a school without sustainability 
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education. The proposition underlying Research Question 3 was that a greater 

proportion of students at schools with sustainability education would practice pro-

environmental behaviours on a weekly basis, than students at a school without 

sustainability education. The proposition underlying Research Question 4 was that the 

attitudes of students at schools with sustainability education would be positively 

correlated with their behaviours.  

Outcomes for families were explored through Research Question 5, and were 

directly related to the literature about family dynamics and intergenerational influence 

(Figure 2.5). The proposition underlying Research Question 5 was that the parents of 

students at schools with sustainability education would report being encouraging of 

their child’s interest in environmental actions and being receptive of adopting new 

environmental behaviours in their homes as a result of the school’s influence. 

The theoretical framework illustrated in Figure 2.5 also depicts the potential 

influence on outcomes, of two variables: Level of implementation and accompaniment. 

These variables were included in the framework to account for differences in the two 

sustainability schools. Lighthouse Primary School had implemented their sustainability 

programs to a greater depth than River’s Edge Primary School. Whereas, River’s Edge 

Primary School had experienced close accompaniment, from an external sustainability 

facilitator, along the beginning stages of implementing their sustainability programs, 

while Lighthouse Primary School had never been closely accompanied by an external 

agency.   

Figure 2.5 is expressed using logic model terminology: Inputs, activities and 

outcomes. Logic models are regularly used in the evaluation of social change programs, 

such as health education or intervention programs, and enable evaluators or researchers 

to present a concise visualisation of the program’s goals and objectives with respect to 

the inputs and activities that have been implemented to achieve them (Funnell & 

Rogers, 2011).  
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Chapter Conclusion 

This chapter explored the literature surrounding: 1) definitions of education for 

sustainability, 2) key elements for assessing effectiveness of management structures and 

implementation strategies of whole-school sustainability education programs, 3) 

research on knowledge, attitudes and behaviours, 4) the goals of intergenerational 

influence and the interactions of family dynamics, and 5) methods for estimating school 

organisation, student knowledge, attitudes and behaviours, and family dynamics and 

intergenerational influence. This chapter concluded with a re-statement of the 

propositions that underpinned this research and presentation of the theoretical 

framework that guided this research. 

The next chapter will discuss the mixed-method multiple comparative case study 

methodology that framed this research and will describe in more detail the methods 

utilised to collect data. It will also explore issues of ethics and rigour, and will explain 

the processes employed to validate the data collection methods. 
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CHAPTER 3: RESEARCH DESIGN AND METHODOLOGY 

The case study: ‘…an empirical inquiry that investigates a 
contemporary phenomenon in depth and within its real-life 

context, especially when the boundaries between phenomenon 
and context are not clearly evident.’ 

(Yin, 2009, p. 18) 

This research involved multiple comparative case studies of three primary 

schools in Perth, Western Australia: 1) Lighthouse Primary School, 2) River’s Edge 

Primary School, and 3) Fertile Ground Primary School. The five research questions (p. 

7) were explored using specifically designed and validated qualitative and quantitative 

data collection tools.  

This chapter begins by outlining the pragmatic research paradigm and 

transformative theoretical lens that underpinned this research, and the mixed method, 

multiple case study research design. Details are then provided about the design of each 

data collection instrument (interviews, observations, document searches, mind maps and 

surveys) and the collection and analysis of data to address each of the five research 

questions. The chapter concludes with sections on research rigour and ethical 

considerations.  

Research Design  

The purpose of this research was to describe the impact of whole-school 

education for sustainability on the environmental knowledge, attitudes and behaviour of 

upper-primary school students and their families. The research was situated within a 

pragmatic research paradigm and utilised a transformative lens as outlined in the 

following paragraphs. The case study methodology involved literal and theoretical 

replication across multiple cases and the boundaries of each case were defined by the 

school context. Units of analysis were clearly definable and embedded within each case. 

The research utilised a convergent mixed method design where qualitative and 

quantitative data were collected concurrently from multiple sources, and triangulated 

during analysis to address each of the research questions. Figure 3.1 illustrates the 

paradigmatic and methodological choices that framed this research.  



68 

CHAPTER 3: RESEARCH DESIGN AND METHODOLOGY 

Figure 3.1. Illustration of the research paradigm and theoretical lens adopted for this research 
and the mixed method multiple case study design considered most suitable to address the 
research questions.  

Research Paradigm and Theoretical Lens 

This research was situated within a pragmatic research paradigm with a 

transformative theoretical lens, as introduced in Chapter 1. A paradigm can be described 

as a worldview (Creswell & Plano Clark, 2011) or a set of philosophical assumptions 

that guide inquiries (Guba & Lincoln, 2005). By describing the paradigm within which 

this research was placed, the researcher acknowledges that her beliefs and assumptions 

about education for sustainability, whole-school sustainability education, behaviour 

change and intergenerational influence informed the research (Creswell & Plano Clark, 

2011). A pragmatic paradigm was selected to guide this research, because it enabled the 

researcher to: 1) focus on consequences and descriptions of real-world practice in 

whole-school sustainability education rather than testing or generating theory, 2) place 

chief importance on the research questions rather than methods, and 3) use a pluralistic, 

mixed methods approach to data collection.  

A theoretical lens can be used to provide direction to certain phases of the 

research and operates within the overarching framework provided by the research 

paradigm (Creswell & Plano Clark, 2011; Mertens, 2009). A transformative theoretical 
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lens (also referred to as an emancipatory theoretical lens) involves taking a stance in 

favour of an underrepresented group or cause. A transformative lens was utilised for 

this research because it enabled acknowledgement of the potential of whole-school 

sustainability education, supported by AuSSI – WA, to influence increased adoption of 

pro-environmental knowledge, attitudes and behaviours among students and their 

parents. It has been asserted that this potential can be realised when sustainability is 

integrated across curriculum learning areas, into school policies and throughout school 

daily life, when the school is valued at the centre of a community, and when all 

stakeholders are given fair opportunities to contribute towards visioning, planning, 

enacting and evaluating initiatives (Henderson & Tilbury, 2004). 

The purpose of this research was to describe the impact of whole-school 

education for sustainability on the environmental knowledge, attitudes and behaviour of 

upper-primary students and their families. The foremost intention of this research was to 

document and provide feedback to the participating schools and the management body 

of the Australian Sustainable Schools Initiative – Western Australia (AuSSI – WA). 

Another intention was to determine whether it was appropriate to advocate for increased 

recognition of the effectiveness of whole-school sustainability education and increased 

funding to AuSSI – WA and its partners. Consequently, a pragmatic research paradigm 

with a transformative theoretical lens was considered the most appropriate approach to 

achieve these purposes.  

Using a pragmatic paradigm allowed the researcher to adopt a pluralistic mixed-

method approach that focussed on investigating the real-world practice of whole-school 

sustainability education (Creswell & Plano Clark, 2011). In a pragmatic paradigm there 

is no ‘preferred’ methodology or data type, rather these are based on an assessment of 

the most appropriate approach to answer the research questions. Thus, the pragmatic 

paradigm used in this research allowed findings to be informed by singular realities 

where assertions were built from tested hypotheses (e.g. quantitative survey results), or 

informed by multiple realities where assertions reflected the perspectives of multiple 

individuals (e.g. qualitative interview data). The pragmatic paradigm used in this 

research also allowed weight to be given to biased and unbiased interpretations of the 

data such that the researcher could propose assertions that were potentially biased by 

her own background or were crosschecked through rigorous validation techniques.  

Utilising a transformative lens often leads to recommendations for action or 

advocacy being offered at the conclusion of the study (Cohen et al., 2011; Creswell, 

2009; Creswell & Plano Clark, 2011; Mertens, 2009). In this study, recommendations 
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(see Chapter 9, Synthesis and Conclusions) include strategies that AuSSI – WA can 

adopt to better support schools, strategies for schools to inform and engage parents, 

teachers and students towards adopting environmental practices in the short and long 

term, and identifying factors that will increase receptiveness towards environmental 

practices among parents and improve effectiveness of intergenerational transfer. 

Case Study Methodology 

A case study is a process of empirical inquiry that focuses on revealing and 

understanding a multiplicity of factors and dynamics present within one or a small 

number of cases (Corcoran, Walker, & Wals, 2004; Eisenhardt, 1989; Mertens, 2009; 

Punch, 2010; Stake, 2005; Yin, 1989, 2008). Case study methodology is flexible and 

adaptive, complementary to a variety of research aims, data collection methods, 

disciplinary perspectives and theoretical paradigms. Case studies are an appropriate 

research methodology when the overarching objective is to develop a full understanding 

of the case or cases involved and not to conduct a large scale survey or experiment that 

might otherwise provide only superficial insight into the study population (Punch, 

2010). A case study design that involves multiple cases, multiple data sources and 

mixed qualitative and quantitative methods can make an important contribution to a 

deep understanding of a certain context and study population.  

For the reasons stated in the above paragraph, Corcoran et al. (2004) assert that 

case study methodology is an ideal approach for investigating sustainability programs in 

tertiary education. Similarly, case study methodology was considered an ideal approach 

for this research to investigate sustainability programs in primary education, in 

particular, when an external sustainability facilitator was employed to assist a school 

establish a whole-school sustainability focus. 

Important features. The features discussed in the following paragraphs outline 

important characteristics that were considered when designing this case study research. 

First, the purpose of the study and the boundaries of each case were identified 

(Corcoran et al., 2004; Punch, 2010; Yin, 2008). Second, the type of case study was 

delineated and the number of cases required to answer the research questions was 

determined. Third, ways of maintaining the overall integrity of each case was 

considered while also focussing on the key points of interest as determined in the 

research questions. Fourth, data sources and data collection methods were selected, 

which included combinations of quantitative and qualitative methods. Fifth, the balance 

of each data type and the timing of data collection were considered. Sixth, the role of 

the researcher was considered. 
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1) Purpose and Boundaries. Case studies can be exploratory, descriptive or 

explanatory (Corcoran et al., 2004; Yin, 2008). Descriptive case studies are undertaken 

with a purpose of describing the context of a case, whereas exploratory approaches 

often involve theory development and explanatory approaches involve theory testing. 

Each of these approaches can be used to investigate why and how certain elements 

function within each case, and results can be used to provoke consideration of elements 

that might be transferrable to similar contexts.  

This research adopted a descriptive approach, where pre-existing theories about 

the potential for youth empowerment and behaviour change that can come as a result of 

whole-school sustainability education (described in Chapter 1), guided the development 

of research questions and data collection methods. Consistent with a descriptive 

approach, it was anticipated that the research would conclude by forming hypotheses of 

cause-effect relationships that might contribute to greater understanding of the whole-

school sustainability movement (Corcoran et al., 2004; Yin, 2008). 

The boundaries of a case study are defined whilst considering the purpose of the 

study and developing the research questions that will guide the study (Yin, 2008). 

Because the purpose of this research was to examine the effect of whole-school 

sustainability education on adoption of pro-environmental behaviours in upper-primary 

students and their families, the school context and students’ year levels defined the 

boundaries of each case. The school context included school grounds, administrative 

staff, teaching and support staff, student committees, parent committees and other forms 

of community engagement with the school, yearbooks, newsletters and other school 

publications. Upper-primary students, Years 4, 5 and 6, were selected as a target group 

because the researcher was interested in discerning the sense of volition, of children in 

this age group, towards undertaking pro-environmental behaviours in their homes and 

participating in school sustainability activities. It was also considered that gauging the 

volition of pre-adolescents might provide a firm foundation for follow-up studies of 

adolescents’ willingness to undertake pro-environmental behaviours. Other research has 

shown that the transition from primary to secondary school is a tumultuous time with 

considerable changes in students’ attitudes towards various aspects of school-related 

work (Bennett & Hogarth, 2009; Speering & Rennie, 1996).  

2) Types and Replication. Different types of case studies have been defined: for 

example, the intrinsic case study and instrumental case study, both focus on a single 

case; and the multiple case study, in which the focus is both within and across cases 

(Punch, 2010; Stake, 2005). 
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This research adopted a multiple case study approach because conclusions are 

more powerful and generalisable when the patterns and complexities that emerge during 

analysis of each case are compared and contrasted during meta-analysis and the 

common elements are discussed (Corcoran et al., 2004; Punch, 2010; Yin, 2008). It was 

also considered important that such comparisons might highlight practices that work 

and those that do not, as this kind of information could be valuable for institutional 

reform, useful feedback for funding bodies, and provide important considerations for 

future educational program design (Corcoran et al., 2004).  

When planning a multiple case study, researchers must consider the issue of 

replication versus sampling (Yin, 2008). Selection of cases in multiple case study 

research is guided by conditions defined in the theoretical framework and is quite 

different to the sampling logic commonly used in survey design. A few cases must be 

carefully selected to either predict similar results (literal replication) or predict 

contrasting results based on theoretical reasons (theoretical replication). 

This research had a multiple case study design that incorporated both literal and 

theoretical replication. Lighthouse and River’s Edge Primary Schools were chosen for 

their emphasis on whole-school sustainability education and Fertile Ground Primary 

School was chosen as a comparison case because the school did not have whole-school 

sustainability or environmental education initiatives in operation.  

3) Maintaining holistic integrity. The units of analysis within multiple case 

studies can be either holistic or embedded (Yin, 2008). A holistic design is chosen when 

individual units of analysis are difficult to define and the overarching organisational 

structure of each case is of most interest. An embedded design is chosen when separate 

units of analysis are definable within each case. The units of analysis in this research 

were: 1) organisational factors that impact school sustainability initiatives, 2) impact on 

student knowledge, attitudes and behaviours, and 3) impact of family dynamics on 

intergenerational influence and the adoption of pro-environmental behaviours in homes.  

This research involved an embedded design because separate units of analysis 

were clearly definable, and this approach enabled greater depth in addressing the 

research questions (Yin, 2008). It was acknowledged by the researcher, however, that a 

common pitfall when using an embedded design is to focus only on the individual units 

of analysis. Thus, it was considered important to triangulate results from each unit of 

analysis so as to appreciate the interconnection of factors that define each case.  

4) Data sources and methods. Embedded multiple case studies often rely on a 

mixture of qualitative and quantitative data collection methods, collected from a variety 
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of sources, to investigate each of the units of analysis (Mertens, 2009; Yin, 2008). The 

data sources in this research were: 1) principals, 2) teachers, 3) school documents, 4) 

students, 5) parents and 6) the chief executive officer (CEO) of Millennium Kids. 

The mixed methods approach enabled the collection of both qualitative and 

quantitative data from each case study, thus providing a richer array of evidence that, 

when triangulated, gave a comprehensive account of the whole-school sustainability 

education context (Mertens, 2009; Yin, 2008). In particular, the mixed methods design 

enabled the researcher to glean specific background understanding of the school context 

through interviews, observations and document searches, coupled with generalisable 

information about broad relationships between variables of interest estimated using 

surveys and mind maps (Creswell & Plano Clark, 2011).  

The methods of data collection utilised in this multiple case study research were 

surveys, mind-maps, interviews, observations and document searches. Surveys and 

mind maps were used to explore the relationship between sustainability programs 

undertaken by the schools being studied (or not, as in the comparison school) and the 

pro-environmental knowledge, attitudes and behaviours of students who attended these 

schools. Interviews and observations were used to gather more fine grained and detailed 

information with regard to the values, attitudes, behavioural intentions and self-reported 

pro-environmental behaviours in selected students, their parents, several teachers and 

the principal at the case study schools. Document searches were used to explore the 

history of school sustainability priorities and initiatives. Specific details of instrument 

design, data collection and data analysis are discussed in later sections of this chapter.  

5) Managing data types, collection and comparison. Researchers who utilise 

mixed methods of data collection must consider the balance of each data type that is 

required to answer the research questions, the order in which they will be collected and 

how they will be compared (Creswell & Plano Clark, 2011; Mertens, 2009; Yin, 2008).  

This research used a convergent design, in which qualitative and quantitative 

data were collected concurrently, analysed independently of each other, given equal 

weighting throughout the study and converged during the overall interpretation of 

results to highlight or dispel patterns found in the results of either data collection 

method (Cohen et al., 2011; Creswell & Plano Clark, 2011; Hammersley, 2008). 

Triangulation was used to enhance the rigour of the research by checking the validity of 

the interpretations of each data type against the other.  

Comparison and triangulation of results from multiple case studies often occurs 

in the form of a cross-case synthesis at the end of the research report, after having 
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already presented and discussed results from each case (Yin, 2008). In this research, a 

cross-case synthesis was created, which included word tables to display data from each 

case and these were used to develop strong, plausible arguments as a basis for 

recommendations and advocacy. 

6) The researcher. In case study research, the researcher is commonly an 

outside evaluator or privileged observer who sets out to critique and provide important 

feedback that could help those involved within the case to reflect and improve on their 

practices (Corcoran et al., 2004). A privileged observer is known to the participants but 

only observes and does not actively participate in classroom activities (Creswell, 2009; 

Punch, 2010). This outside perspective enables objectivity and allows critical findings 

to be shared and transferred to other contexts (Corcoran et al., 2004). Case studies may 

also be conducted by people involved within the case, such as a self-study. In these 

instances the ability to provide critical external feedback is reduced because of potential 

for bias, but this approach can still be a valuable way of improving practices.  

A privileged observer, the doctoral candidate, conducted the research reported in 

this doctoral thesis. Furthermore, consistent with a transformative theoretical lens, this 

research had the intention of providing critique and feedback that might stimulate 

reflection and transformation within the schools involved. Feedback also was intended 

to be transferrable to other schools and contexts. 

Summary. In this research, qualitative and quantitative data were collected 

concurrently by a privileged observer, and, all data preparation, collection, analysis and 

interpretation were centred within a pragmatic paradigm and the transformative 

theoretical lens of whole-school sustainability education. Each method of data 

collection was used to provide data on a number of variables to answer each research 

question as displayed in Table 3.1. The qualitative and quantitative data were 

triangulated, in the cross-case synthesis, to compare and contrast qualitative and 

quantitative data collected separately (Creswell & Plano Clark, 2011). This produced 

valid, substantiated results about a single phenomenon, which, in this research was the 

effect of whole-school sustainability education on participants’ attitudes about and 

adoption of pro-environmental behaviours.  
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Table 3.1. Summary of data collection methods, sources and analyses used to provide 
information about the variables of interest and answer each of the research questions that guided 
this research.  

 Variables of Interest Data Collection 
Methods and Sources Analysis 

Research 
Question 1  

1. School governance 
2. School planning 
3. Community networks & 

partnerships 
4. Student voice & engagement 
5. Curriculum integration 

• Principal interviews 
• Teacher interviews 
• Document searches 

1. Ad hoc analysis 
techniques 

2. Triangulation 

Research 
Question 2 

1. Depth, breadth and volume of 
knowledge about actions 
students can do to help the 
environment. 

2. Depth, breadth and volume of 
knowledge about 
sustainability 

• Student mind maps 

1. Inductive thematic 
content analysis 

2. Intercoder 
reliability testing 

3. Coding 
4. Non-parametric 

statistical analysis 

Research 
Question 3 

1. Frequency of environmental 
behaviours undertaken at 
home, related with: 

a. Participation 
b. Importance 
c. Learning 

• Student surveys 
• Student interviews 

1. Descriptive 
statistics 

2. Triangulation 

Research 
Question 4 

1. Attitudes to school 
environmental activities 

2. Environmental worldviews 
3. Pro-environmental behaviours 

• Student surveys 

1. Exploratory factor 
analysis  

2. Structural equation 
modelling 

Research 
Question 5 

1. Family dynamics and 
intergenerational influence 

• Parent interviews 
• Student interviews 

1. Meaning 
condensation 

2. Triangulation 
 

Selection of Cases  

Three case study schools were selected for the main body of this research. A 

fourth school, School X, was chosen to pilot the data collection instruments. The main 

body of research involved literal and theoretical replication of cases. Lighthouse and 

River’s Edge Primary Schools were selected because of their involvement with AuSSI – 

WA and their whole-school approach towards embedding sustainability initiatives. In 

contrast, Fertile Ground Primary School was selected because it was not involved, at the 

time of data collection, with AuSSI – WA or, the Waste Wise or Water Wise Schools 

programs offered by the Department of Environment and Conservation (DEC).  
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It was anticipated that Lighthouse and River’s Edge Primary Schools would 

yield informative, contrasting findings, despite both being involved with AuSSI – WA. 

River’s Edge Primary School had worked closely with an external sustainability 

facilitator, Millennium Kids, to assist them in embedding sustainability principles into 

their policies, teaching and learning. In contrast, Lighthouse Primary School had not 

been closely accompanied by an external facilitator but had been working for many 

years on creating a successful whole-school program and was widely acclaimed for the 

depth and integration of their initiatives. These different approaches were considered to 

be of relevance to the research questions, in particular because it was suspected that the 

facilitation provided to River’s Edge Primary School may have assisted them in creating 

a firm foundation of certain key elements that could easily be built upon and contribute 

to quick advances in their whole-school programs.  

Socio-economic demographics. It was considered important for purposes of 

comparison in the cross-case analysis to ensure as much as possible that all three 

schools had certain factors in common. For this reason, schools that were located in 

upper-middle to high socioeconomic suburbs of Perth were selected, which ensured that 

students were drawn from similar socio-economic suburban demographics. It was 

anticipated that these schools would have low rates of behaviour management issues 

and student achievement scores above the national average, which may indicate that the 

schools had sufficient time and energy to potentially devote to whole-school 

sustainability education. Lighthouse, River’s Edge and Fertile Ground Primary Schools 

all were located in upper-middle to high socioeconomic status neighbourhoods in 

Perth’s south, western and northern suburbs respectively. Their student achievement 

scores were all above average, as indicated on the My School’s website (ACARA, 

2012a). 

Steps involved in the selection of schools. There were several steps involved in 

selecting each of the schools, including School X. First, the project manager of AuSSI – 

WA was consulted and provided a full list of participating AuSSI – WA schools (200 at 

the time). The AuSSI – WA project manager also provided a shortlist of schools that 

had become closely involved with the sustainable schools initiative. These schools were 

considered to be ‘lighthouse’ schools and among the top ten schools at embedding 

sustainability principles into their policies, teaching and learning. Next, the manager of 

DEC’s Community Education Branch, was consulted and provided a full list of schools 

that were participating in DEC’s Waste Wise or Water Wise Schools programs. This 
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information provided the basis for investigation and selection of potential schools, 

outlined below. 

Lighthouse Primary School. The researcher visited Lighthouse Primary School 

during a celebration of their school’s sustainability achievements that was open to the 

public, and noted the scope and depth of the school’s sustainability initiatives. After 

informal discussions with teachers at the school, it became apparent that, although one 

teacher was driving the process, staff from across the whole school were undertaking 

sustainability initiatives. After an introduction by the AuSSI – WA project manager, 

their principal was approached and took great interest in the research being conducted at 

his school.  

River’s Edge Primary School. Other schools on the shortlist provided by The 

AuSSI – WA project manager were considered for the purpose of literal replication with 

Lighthouse Primary School. It was considered important, however, to explore the role 

of an external sustainability facilitator in assisting a school to establish a whole-school 

sustainability focus. Because of the researcher’s involvement with Millennium Kids 

(described in Chapter 1), their CEO was consulted and suggested River’s Edge Primary 

School. River’s Edge Primary School was found to fit all the requirements: 1) being an 

AuSSI school, 2) operating with a whole-school approach towards embedding 

sustainability initiatives, and 3) being closely accompanied by an external facilitator. 

Their principal was approached and took great interest in the research being conducted 

at her school.   

Fertile Ground Primary School. Choosing a comparison school was more time 

consuming. A shortlist of schools was created by comparing the complete list of 

government primary schools with the lists of AuSSI, Waste Wise and Water Wise 

schools, and identifying schools in upper-middle to high socioeconomic Perth 

neighbourhoods that did not have sustainability or environmental programs in operation. 

This process yielded three possible comparison schools.  

The researcher scrutinised each school’s profile on the My Schools website 

(ACARA, 2012a) to determine their student achievement scores and read descriptions 

of their school’s demographic, focus, and initiatives. Two schools were identified as 

possibilities. After asking friends and colleagues for any information they knew about 

these schools and speaking to the office staff at each school, Fertile Ground Primary 

School, was considered preferable because it appeared to have the most stable 

demographic and friendly staff of the two schools. The principal was approached and, 
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like the other principals, expressed his interest in the research and willingness for the 

research to be conducted at his school.  

School X. This school was on the shortlist provided by The AuSSI – WA project 

manager. Following an introduction by The AuSSI – WA project manager, the principal 

was approached and was amenable to the research being conducted at his school.  

Summary. A multiple case study design was used in this study to add rigour 

and richness to the results and interpretations. Three case study schools were selected to 

enable triangulation. Moreover, variation from school to school was considered to add 

richness to the cross-case analysis.  

Case Study Research in Sustainability Education 

In a review of case studies that investigated sustainability in higher education, 

Corcoran et al. (2004) identified four critical considerations for planning and 

conducting the research. These considerations are: 1) having a clear purpose and 

adequately addressing that purpose, 2) representing and exploring the role played by 

each protagonist within a case, 3) capturing the tension between unique contextual 

elements and abstract transferable elements that can promote transformation both within 

and across institutions, and 4) challenging transformation within an institution or 

community of learners through considered feedback of information that will foster 

discourse and trigger rethinking of ideas and practices.  

The research presented in this doctoral thesis was designed and implemented to 

address each of the considerations suggested by Corcoran et al. (2004). The purpose 

was clear (to assess the impact of whole-school school sustainability education) and 

guided the development of each research question and the research design. All 

protagonists in the primary school institutional structure were incorporated into the 

research and their role in whole-school school sustainability education explored. The 

multiple case study approach with literal and theoretical replication was used to capture 

the unique and transferable elements of each case. These are explored in each data 

chapter and synthesised in Chapter 9, the cross-case analysis.  

Furthermore, the process of transformation has already been encouraged through 

considered feedback in the form of a journal publication, a poster, several conference 

presentations, and informal meetings with the project manager of AuSSI – WA. Direct 

feedback to each case study school and a formal presentation to the project manager of 

AuSSI – WA will be provided in the coming months.  
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Instrument Design, Data Collection and Data Analysis 

Qualitative and quantitative data were collected concurrently in each of the three 

case study schools across two years with one intensive data collection period per year. 

The intensive data collection period took place during school terms three and four each 

year and spanned six weeks. In September and October 2009, students from Years 4, 5 

and 6 at the three case study schools (n Lighthouse= 161, nRiver’s Edge = 155, nFertile Ground = 

26) created mind maps and completed surveys. A few weeks later, at each school, 

interviews were conducted with the school principal and several teachers. At 

Lighthouse and River’s Edge Primary Schools interviews also were conducted with nine 

children and one or both of their parents.  

In October 2010 a second round of surveys was conducted with students from 

Years 5, 6 and 7 at Lighthouse Primary School (n  = 157) and with students from Years 

5 and 6 at River’s Edge Primary School (n  = 128).  It was not possible to survey the 

Year 7 students at River’s Edge Primary School in 2010, as they had already progressed 

to the senior school. It was decided not to re-visit Fertile Ground Primary School in 

2010 because the number of participants after attrition would have been too low (n  < 

20) and not representative across year groups. Table 3.2 shows a summary of the data 

collected from each school in 2009 and 2010. 

Table 3.2. Number of interviews, mind maps and surveys collected from each data source at 
each case study school in 2009 and 2010.  

Lighthouse             
P. S. 

River’s Edge          
P. S. 

Fertile Ground       
P. S.  

2009  2010  2009  2010  2009  2010  

Principals Interviewed 1  1  1  

Lead 
Sustainability Coordinators 

Interviewed 
1  1  N/A  

Deputy Principals 
Interviewed 

1  1  1  

Other Teachers Interviewed 2  3  2  

Sustainability Facilitators 
Interviewed 

  1    

Parents Interviewed 10  11    

Students Interviewed 9  9    

Student Mind maps 
collected  

161  154  26  

Student Surveys collected 161 157 155 128 26  
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Interviews and Observations 

Interviews and observations were used to collect information about five key 

elements of whole-school sustainability education in order to answer Research Question 

1 (p. 7). Interviews and observations also were used to collect information about family 

dynamics that contribute to intergenerational influence and the uptake (or non-uptake) 

of environmental behaviours in students’ homes in an effort to answer Research 

Question 5. Five different interview protocols were developed for use with principals, 

lead sustainability coordinators, teachers, parents and students (Appendices 1.1, 1.2, 

1.3, 1.4 and 1.5). Each protocol underwent a process of verification prior to use (Morse, 

Barrett, Mayan, Olson, & Spiers, 2008) and was checked for trustworthiness during 

analysis (Creswell & Plano Clark, 2011; Guba & Lincoln, 1989), as described later in 

this chapter.  

Design. Interviews followed a semi-structured protocol where interviewees were 

asked a series of pre-determined questions, some directly answerable and others open-

ended to allow for in-depth and variable responses (Barbour, 2008; Kvale & 

Brinkmann, 2009; Punch, 2010). This enabled systematic analysis and gave flexibility 

for the interviewees to provide responses about their particular interests and behaviours. 

Observations were used to triangulate with data collected from interviews. Observations 

of participants, conducted in the school or in a family home, followed an unstructured 

protocol where patterns and categories of behaviour emerged during analysis of the 

data.  

To facilitate comparison, several interview questions were asked consistently of 

all participants (Creswell & Plano Clark, 2011; Guba & Lincoln, 1989). These included: 

knowledge of climate change and attitudes towards the complex issues surrounding 

climate change. Other interview questions were tailored for each participant group 

(Appendices 1.1, 1.2, 1.3, 1.4 and 1.5). Principals and deputy principals were asked 

about the history of sustainability initiatives (or lack thereof) at their school, their 

approach to governance and policies to support the initiatives, their perspective of the 

whole-school response and the interaction with AuSSI – WA, and the relationship 

between the school and the parent body. Teachers were asked specifically about 

whether they planned lessons across multiple learning areas, how they integrated 

sustainability concepts into their teaching and learning, and their perspective of the 

whole-school response and the interaction with AuSSI – WA. Lead sustainability 

coordinators were asked all of the questions asked of principals and teachers. Parents 

were asked about their interest in environmental topics, their encouragement of their 
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child(ren)’s interest in environmental topics and practices, and whether they supported 

the school’s sustainability education program. Students were asked about their interest 

in environmental topics, their experience of environmental activities at school, and 

whether their family undertook many environmental initiatives at home. 

Collection. Interviews with principals, deputy principals, teachers, parents and 

students were conducted at the three case study schools between September and 

October 2009 (Table 3.2). Parent and student interviews were conducted with 

participants from Lighthouse and River’s Edge Primary Schools only (Table 3.2), 

because Research Question 5 was specific to schools with a sustainability program in 

operation.  

In total, fifty-five face-to-face interviews were conducted (Table 3.2), each of 

which was audio recorded to assist with data analysis (Creswell & Plano Clark, 2011; 

Kvale & Brinkmann, 2009; Punch, 2010). Interviews with principals, teachers and 

parents ranged from 30-60 minutes in duration and interviews with children ranged 

from 20-35 minutes in duration. Efforts were made to select participants who would 

represent a range of views, opinions and levels of interest in school sustainability 

programs (Kvale & Brinkmann, 2009).  

Interviews were conducted, where possible, with one teacher of Years 4, 5 and 

6, who may or may not have had a specific interest in sustainability education. At 

Lighthouse Primary School, however, it was not possible to interview a teacher of Year 

5 because none gave their consent to be interviewed. As an alternative, the music 

teacher was interviewed because she: 1) volunteered, 2) was teaching the students from 

Year 5, and 3) had insight into the school’s sustainability program and interactions 

among relevant staff in the school. Teacher interviews at Lighthouse and River’s Edge 

Primary Schools also included the teacher within each school who had chiefly been 

responsible for setting up and driving their school’s sustainability initiatives, referred to 

in this thesis as the lead sustainability coordinator.  

One interview was also conducted with the CEO of Millennium Kids who was 

employed by River’s Edge Primary School to facilitate and provided guidance to their 

sustainability initiatives. 

Visible sustainable features or initiatives around the school grounds were 

observed and documented with photographs and reflective journaling written 

immediately after each school visit (Creswell & Plano Clark, 2011; Punch, 2010).  

Nine students and at least one of their parents were interviewed at Lighthouse 

and River’s Edge Primary Schools. Three criteria were used to create a shortlist of 
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students for interviews: 1) the student and the student’s parent/s had consented to be 

interviewed, 2) the student expressed a positive, negative or neutral response to a survey 

question that asked them to rate importance of school environmental activities, and 3) 

the student’s mind map was either extensive or minimal in scope. To make the final 

selection of students for interviews, the lead sustainability coordinator at the school was 

consulted for their suggestions. These teachers were able to provide insight about a 

student’s confidence in speaking, the student’s familiarity with the school’s 

sustainability program, and their parents’ interaction with the school’s sustainability 

program, which helped to narrow the selections. Where possible, a balance of genders 

and representation across year groups was maintained.  

Through this process, nine students with a spread of positive, negative or neutral 

levels of expressed importance towards school environmental activities, and from across 

Years 4, 5 and 6 were selected for interviews at both schools. It was anticipated that 

selecting students with a spread of expressed importance towards school environmental 

activities, would enable access to a wide variety of parent attitudes. One week after 

student interviews, interviews were conducted with one or both of the parents, either at 

the school or at the family’s home. When invite0d into a family home, household 

environmental behaviours were observed and, if allowed, photographs were taken of 

environmental features in or around the home (Punch, 2010).  

Analysis. The data from interviews and observations were explored using a 

combination of analytic approaches that focussed on finding patterns and meaning in 

the data. Such an exploratory approach lends itself to the use of qualitative methods 

(Larsson et al., 2010; Punch, 2010), triangulated where appropriate with patterns 

discovered through examining quantitative data from the same population (Yin, 2008). 

Analysis of principal and teacher interviews, and school observations, followed an ad 

hoc process of qualitative analysis (Kvale & Brinkmann, 2009; Miles & Huberman, 

1994), where the theory about key elements of whole-school sustainability education 

(described in Chapter 2) guided the identification of themes and multiple approaches 

were used to interrogate the data. Analysis of parent and child interviews, and home 

observations, followed a process of meaning condensation (Kvale & Brinkmann, 2009), 

where meaning units and themes emerged from the data through a process of reading, 

note taking, interrogation and reflection. Ad hoc techniques and meaning condensation 

were used in preference to other techniques, such as content analysis, because these 

methods allowed wider, contextualised interpretations of the rich, complex information 
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found in the many lengthy multiple-participant interviews collected in this research 

(Kvale & Brinkmann, 2009).   

All interviews were audio recorded and in the months following data collection 

they were repeatedly listened to and partially transcribed (Barbour, 2008; Halcomb & 

Davidson, 2006). Partial transcription involved making notes of themes that emerged, 

indexing sections of the recordings to go back to, and transcribing verbatim sections 

that were considered important for reporting. Partial transcription enabled the researcher 

to go back to the recordings during data analysis for more detailed information as and 

when necessary. Particular attention was paid to contradictions or exceptions that 

emerged from the data (Barbour, 2008; Guba & Lincoln, 1989). The researcher chose 

not to employ a transcription service or use a computer software package designed for 

coding because it was considered more beneficial for the depth of analysis if the 

researcher became intimately familiar with the data by transcribing and coding by hand 

(Kvale & Brinkmann, 2009; Punch, 2010).  

Organisational factors of whole-school sustainability programs. Ad hoc 

techniques in analysis of principal and teacher interviews allowed multiple approaches 

to be used in conjunction with each other so as to build a logical chain of evidence that 

is theoretically coherent (Kvale & Brinkmann, 2009; Miles & Huberman, 1994). The 

combination of approaches used in this research to analyse principal and teacher 

interviews included: 1) theoretical reading and interpretation, 2) noting themes and 

patterns, 3) seeing plausibility in the patterns, and 4) clustering and making 

contrasts/comparisons between themes. Specifically, the interviews from each school 

were listened to multiple times and notes were made of themes that were relevant to the 

literature about five key elements of whole-school sustainability education: 1) school 

governance, 2) school planning, 3) community networks and partnerships, 4) student 

voice and engagement, and 5) curriculum integration. If similar themes emerged across 

several interviews these were considered to build plausible patterns that further 

informed the overall interpretation. Whenever contrasting opinions were identified these 

were noted.  

Individual case reports were written for each school addressing each of the five 

key elements identified as important organisational factors for whole-school 

sustainability programs. In addition, relevant background information to the school’s 

sustainability initiatives (or lack thereof) was presented at the beginning of each case 

report, which was further informed by document searches. Case reports highlighted 

patterns in the themes emerging from interview data, and used verbatim quotations to 
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accentuate certain points. Contrasting opinions were included in the case reports to 

enhance richness and contribute to trustworthiness. Finally, a cross-case synthesis, 

showing common and divergent themes, was created and assertions postulated, as 

discussed in Chapter 9.  

Family dynamics. Analysis of parent and child interviews from Lighthouse and 

River’s Edge Primary Schools used meaning condensation analysis involving five 

stages (Kvale & Brinkmann, 2009):  

1) First, each interview was listened to multiple times to get a sense of the whole.  

2) Second, sections of each interview (also called ‘meaning units’) that demonstrated 

themes relevant to family dynamics, intergenerational influence and uptake or non-

uptake of environmental behaviours were noted, and the central theme of each 

meaning unit was identified and restated in simple terms.  

3) Third, each meaning unit and theme was interrogated to determine if patterns 

existed between parent and child interviews that might indicate the role of family 

dynamics in uptake or non-uptake of pro-environmental behaviours in homes. 

Interrogation involved exploring patterns, postulating theories, reflecting on the 

strength of assertions by looking for alternative themes or patterns, and doing this 

repeatedly until simple, plausible connections were identified. Interrogation also 

involved noting the range of positive and negative responses that emerged from 

each theme to assist with defining typologies of family dynamics.  

4) Fourth, a figure was created that illustrated the plausible connections between parent 

and child interviews, including positive and negative typologies, and a table was 

created with examples of interview excerpts that elucidated each of the typologies 

identified.  

5) Fifth, the dominant themes and plausible connections between parent and child 

interviews that were judged as indicating the role of family dynamics in uptake or 

non-uptake of pro-environmental behaviours in homes, were woven together in a 

descriptive account of the whole data set of eighteen interviews from each school. 

Document Searches 

Document searches were used to supplement the rich data collected through 

interviews to answer Research Question 1 (p. 7). From each of the three case study 

schools, physical and web-based documents that contained information about the 

school’s sustainability or environmental initiatives were collected during school visits. 

These documents were triangulated with the interview data during analysis using ad hoc 



85 

CHAPTER 3: RESEARCH DESIGN AND METHODOLOGY 

techniques that allowed patterns and themes to be compared or contrasted between both 

data types (Kvale & Brinkmann, 2009; Miles & Huberman, 1994).  

Yearbooks, dating back to 2002, were collected from Lighthouse Primary 

School, together with the school’s sustainability policy and action plans from 2008 and 

2009 provided by the principal. Newsletters, dating back to 2008, were collected from 

River’s Edge Primary School, together with the school’s sustainability policy from 

2009, and other detailed information available online through the school’s profile on the 

Millennium Kids schools networking website referred to as a ‘Ning’ ("Timeline", 

2010). An information booklet, containing only general information, was collected from 

Fertile Ground Primary School.  

Mind maps 

Mind maps were used to collect information about students’ environmental and 

sustainability knowledge to answer Research Question 2 (p. 7). As discussed in Chapter 

2, it was anticipated that mind maps would provide an indication of the volume and 

depth of students’ knowledge of environmental behaviours and sustainability, and 

would capture the breadth of their thinking across multiple themes. Mind maps are an 

ideal method for collecting data on students’ knowledge and whole-systems thinking, 

for several reasons. Mind maps: 1) provide an unprompted, concise, and non-linear 

overview of students’ thinking on a particular topic, 2) are easy to learn and often 

already familiar to students, 3) can be used to engage students with varying levels of 

literacy skills, and 4) encourage creativity and self-expression (Brinkmann, 2003; 

Buzan & Buzan, 1996; Eppler, 2006).  

Students at the three case study schools produced mind maps in 2009, 

immediately prior to completing the surveys. Pilot testing with students at School X, 

one month before collecting data from the three case study schools, enabled minor 

refinement of the mind mapping data collection and provided insight into how it should 

be conducted. Analysis of mind map data required the development and validation of a 

coding scheme (described later in this chapter), which helped to develop the mind map 

assessment tool.  

The assessment tool developed in this research is an innovative approach that 

converts qualitative mind map data to quantitative data which can be statistically 

analysed to explore trends and compare groups of students (Salter, Longnecker, & 

Venville, 2011). Only one published assessment tool is currently available to compare 

student mind maps, which focuses on grading mind maps to compare individual student 

results (D'Antoni et al., 2009). The assessment tool developed in this research differs 
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from the tool developed by D’Antoni, Zipp and Olson (2009) and used by Evrekli, Inel 

and Balim (2010), as discussed in Chapter 2.  

Design. Mind maps were used to estimate students’ general knowledge of pro-

environmental behaviours and to determine if there was a difference in the depth, 

volume and breadth of their responses to the two constructs: sustainability and things I 

can do to help the environment. The two constructs were juxtaposed on the same page 

and students were asked to write as many things they could think of for each of them 

(e.g. Figures 3.2 and 3.3). Their responses also were compared statistically across year 

groups to determine if relationships existed between responses from students in Years 4, 

5 and 6, and the depth, volume and breadth of students’ pro-environmental knowledge.  

Sustainability as a concept is ambiguous to many adults (Jickling & Wals, 2012; 

Kagawa, 2007), let alone children, so it was considered important in researching the 

effect of school sustainability education to assess students’ knowledge about 

sustainability. Furthermore, it was considered important to assess students’ knowledge 

about behaviours they can do to help the environment. Estimates of this second 

construct provided an indication of the main kinds of pro-environmental behaviours 

students associated with themselves, which could be descriptively compared with 

survey results about frequency of pro-environmental behaviours.  

It was acknowledged that having both constructs juxtaposed on the same page 

might cause bias in students’ responses towards sustainability. However, this approach 

had two benefits: 1) the ability to assess any links that students drew between the two 

constructs, and 2) saving paper and time during data collection.  

Collection. Mind maps were collected from students in all three case study 

schools in 2009 (Table 3.2). The mind map collection procedure was piloted with 

students at School X one month before the main data collection in the case study 

schools. The mind mapping was completed immediately prior to administering the 

surveys, which ensured that students’ mind maps were not influenced by content from 

the surveys. The collection of mind map data required 15 minutes with each group of 

students. 

Piloting the mind maps with students at School X highlighted two important 

changes required to the instrument and the process of collecting the mind maps. In the 

pilot test, students were given blank sheets of paper and asked to write their class and 

name details at the top, and to draw two bubbles on the page with the words 

sustainability and things I can do to help the environment inside them. Although 

examples were written on the board students struggled with setting up the page as 
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requested, often taking a long time to copy the words with the correct spelling. 

Following the pilot test, a template was created with each of the required fields and 

constructs ready to facilitate students writing their name and class details before 

commencing their mind map (Appendix 2.1).  

The pilot test also highlighted the need to train students how to build mind maps 

in case they were not familiar with the technique. Training ensured consistency in the 

general structure of students’ mind maps. Training involved showing students how to 

make hierarchical branches from general to complex ideas and to generate ideas across 

a diversity of themes. To facilitate training, an example mind map with ideas from an 

unrelated topic was provided on the back of the answer template (Appendix 2.2). This 

example was then worked through with the students on a white board. Training also 

involved providing the students with a general definition of the word sustainability, 

which was defined for all students as “helping the world stay healthy for a long time”. A 

general definition had to be provided because the pilot test showed that most students 

had little, if any, idea of what sustainability meant. 

Analysis. Analysis of the mind maps involved using inductive thematic content 

analysis to code students’ responses and required the development and validation of a 

detailed coding scheme (Hsieh & Shannon, 2005; Krippendorff, 2004; Neuendorf, 

2002) (described later in this chapter). Coding generated the following categories: links, 

hierarchies, ideas and themes. Unlike other studies to assess mind map data (D'Antoni 

et al., 2009; Evrekli et al., 2010), this study coded emergent textual themes but did not 

code colours or pictures. 

Nine themes were identified through the coding process:  

1) Waste management 

2) Water conservation 

3) Biodiversity conservation 

4) Energy reduction 

5) Air pollution and transport choices 

6) Values, advocacy and philanthropy 

7) Social and cultural wellbeing  

8) Complex  

9) Simple 
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An idea was considered complex if it could be coded into more than one theme. 

For example, “have very little mines” could be coded into waste management, water 

conservation, biodiversity conservation, energy reduction and air pollution and 

transport choices. Or, “use non-toxic chemicals” could be coded into waste 

management, biodiversity conservation and social and cultural wellbeing.  

The theme simple represented responses that were primarily simple nouns with 

no associated action and could not be coded into the other themes. For example, “tree”, 

“alive” and “sun” were considered simple. For this reason, the theme simple was 

excluded from analyses of volume and breadth of knowledge. It was, however, 

represented graphically alongside the other themes to depict the percent of student 

response per year group, thus giving an indication of the proportion of students who 

gave simple responses. 

Depth of pro-environmental knowledge was estimated by counting the 

maximum number of hierarchies that students sketched from each construct (Figure 

3.2). Volume of pro-environmental knowledge was estimated, for each construct, by 

counting the total number of ideas that students generated (Figure 3.3). Breadth of pro-

environmental ideas was estimated, for each construct, by counting the total number of 

themes about which a student generated ideas.  

 
Figure 3.2. Example of a student’s mind map showing hierarchies sketched from each of the 
two constructs. In this example Sustainability has one hierarchy, two ideas and one theme, and 
Things I can do to help the environment has two hierarchies, four ideas and one theme.  
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Figure 3.3. Example of a student’s mind map showing ideas sketched from one construct. This 
example has twenty-four ideas, five themes and a maximum of three hierarchies.  

Interconnected thinking of pro-environmental knowledge was intended to be 

estimated by counting the total number of links that students sketched between the two 

constructs. Very few students sketched links, however, which indicated either this was 

not a useful estimate or there were problems with the training. 

The coded data from mind maps were examined with descriptive statistics and 

non-parametric analyses using SPSS. Before data analysis progressed, normality was 

assessed using SPSS by looking at the Kolmogorov-Smirnov statistic, and values of 

skewness and kurtosis for all data collected from each school (Pallant, 2007). Influence 

from extreme outliers also was inspected using SPSS by comparing the difference 

between the mean and the five percent trimmed mean for each variable. Results from 

these analyses indicated that the mind map data from each school did not conform to 

normality and that it was not necessary to remove or recode outliers. The influence of 

classrooms within year groups also was investigated and few small classroom 

differences were found among the variables estimated. It was consequently decided to 

treat classes within year groups as equal.  

Kruskal-Wallis tests were used to look for differences in the median number of 

hierarchies (depth), ideas (volume) and themes (breadth) generated by students from 

Years 4, 5 and 6. Kruskal-Wallis tests were used to look for differences in students’ 

responses to the constructs sustainability and things I can do to help the environment. If 

differences were found, post hoc Mann-Whitney U tests were used to determine where 

they were located. The percent of student responses from each year group for each 

theme also were compared using Kruskal-Wallis tests to determine if there were 

specific year group related differences in the proportion of responses towards the nine 
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themes. All findings were presented as column graphs for ease of comparison and any 

differences between year groups or constructs were highlighted.  

Surveys 

Surveys were designed to collect information about students’ pro-environmental 

attitudes and behaviours to answer Research Questions 3 and 4 (p. 7). After several 

iterations and validation testing including piloting the survey at School X (described 

later in this chapter), the 2009 survey instrument was used to collect data from students 

at the three case study schools. During data analysis the instrument’s validity was 

further evaluated and led to development of the instrument for use in 2010. 

Design. The 2009 survey included thirteen closed questions, on a five-point 

Likert scale (Appendix 3.1). It also included a set of seven open response questions 

about which family member/s were most responsible for certain environmental 

behaviours at home. The open response questions were later coded into four categories 

and used in quantitative analyses. The 2010 survey was revised to include additional 

closed questions (Appendix 3.2). The length of the survey was limited to four pages 

with questions spaced to increase readability and suitability of format for a print survey 

(Rea & Parker, 1997). The Likert scale questions were formatted for students to circle 

their response rather than tick a box or put a line on a scale. This approach was chosen 

to minimise potential confusion caused by a scale and to minimise the frequency of 

accidentally missed questions (Fowler, 2009). 

The 2009 survey was designed to explore student behaviours using exploratory 

data analysis. Some questions required direct answers about frequency of certain pro-

environmental behaviours undertaken in their homes, and other supplementary 

questions were included to shed light on factors that may influence or be related to 

students’ frequency of undertaking certain pro-environmental behaviours. These 

questions included how often they perceived they learned about certain topics at school, 

the importance of environmental experiences to them, and which of their family 

members were most active in undertaking certain environmental behaviours.  

The 2010 survey retained the existing Likert scale questions to enable 

comparisons between 2009 and 2010 data on student behaviours. It was anticipated that 

comparisons would be general and simply look for similar or different patterns in the 

two data sets. Consequently, while most of the same students were surveyed in 2009 

and 2010 exact continuity of participants was not a relevant concern. 

In addition, the 2010 survey included nineteen new Likert scale questions to 

estimate a range of student attitudes, including attitudes to school environmental 
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activities and environmental worldviews. The ten-item New Environmental Paradigm 

(NEP) Scale for Children (Manoli et al., 2007) was used with permission (Manoli, 

personal communication, 14 December 2010) to assess students’ environmental 

worldviews. Nine additional questions were created to investigate student attitudes 

towards school environmental activities. The questions that estimated student attitudes, 

together with the set of questions that estimated student pro-environmental behaviours, 

were validated using factor analysis before exploring relationships using structural 

equation modelling (Cunningham, 2010; Pallant, 2007). They are explained in more 

detail below.  

Collection. Surveys were administered with students from the three case study 

schools in 2009 and students from Lighthouse and River’s Edge Primary Schools in 

2010 (Table 3.2). In each school the researcher was the person responsible for 

administering the surveys (and mind maps) – a method which, although time 

consuming, ensured consistency and quality of results (Punch, 2010). The collection of 

survey data required 10-20 minutes with each group of students. Before administering 

the surveys (and mind maps), students were reminded about the purpose and context of 

the research, the confidentiality and anonymity of their results, and what would be done 

with their data (as described later in this chapter).  

Results from piloting the survey with students from School X showed that 

students needed to be familiarised with each page of the survey before commencing the 

survey to ensure that items or whole pages were not accidentally skipped. The pilot also 

revealed that some students lagged behind because of their reading ability, which 

prompted the researcher to adopt a flexible lockstep method of reading the survey 

questions aloud. This helped the slower students to keep up with the majority of 

students and allowed the faster students to move ahead at their own pace, and also 

helped the researcher to keep on schedule.  

Analysis. Analysis of the 2009 and 2010 behaviour data involved descriptive 

statistics and chi-square tests for independence (Pallant, 2007). Analysis of the 2010 

attitude-behaviour data involved factor analysis and structural equation modelling 

(Cunningham, 2010; Pallant, 2007). 

Behaviours. The 2009 and 2010 surveys (Appendices 3.1 and 3.2) included a set 

of questions to estimate students’ self-reported frequency of undertaking certain pro-

environmental behaviours at home. The set included seven questions, beginning with ‘at 

home I’:  

1) Save power by turning off lights 
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2) Recycle paper and plastic 

3) Have short showers and use a four minute shower timer to help keep on time 

4) Save water in other ways 

5) Walk, ride my bike or take the bus to school 

6) Eat fruit and vegetables that my family has grown in our home garden 

7) Put food scraps in a worm farm or compost bin 

A five-point categorical scale, with definitions for each response option, was 

used to assess frequency. The options were: never, rarely (once a year or more), 

sometimes (once a term or more), often (once a week or more), every day. During 

analysis these were reduced to three categories to assist with chi-square comparisons 

and graphing of results. The three categories were: never, less than weekly, more than 

weekly. Reduction of responses for categorical analyses is a common practice that can 

help to simplify results but involves some loss of detail (Punch, 2010). 

It was considered a robust way of investigating pro-environmental behaviour to 

estimate the frequency that students undertook specific behaviours and to compare their 

relationships with other estimated variables to infer reasons for possible variation in 

those frequencies. For example, it was expected that recycling would be more 

frequently practiced by students than composting, and might be positively related with 

the importance students place on school environmental experiences whereas composting 

might not be related. A result such as this would suggest that students who place great 

importance on environmental experiences would recycle at home more frequently than 

other students. However, they would not be more likely to compost, which could 

indicate that other factors such as time, parent support, skills or infrastructure have 

greater association with frequency of composting than importance alone.  

Before data analysis progressed, normality was assessed using a process similar 

to that already described for coded mind map responses. Results from these analyses 

indicated that survey data from each school did not conform to normality and that it was 

not necessary to remove or recode outliers.  

Relationships with other variables. The behaviour questions were examined 

through a combination of descriptive statistics and non-parametric analyses using SPSS. 

Chi square tests for independence were conducted to look for relationships between 

students’ self-reported frequency of performing each behaviour at home and: 1) 

students’ perceived frequency of learning about each pro-environmental behaviour at 

school, 2) students’ expressed importance of school environmental experiences, and, 3) 

students’ degree of participation in each behaviour at home. These three comparison 
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variables were given the abbreviated titles: ‘Learning’, ‘Importance’ and ‘Participation’ 

(discussed further below). If significant associations were found, box plots were 

performed to observe and infer the patterns.  

Chi-square tests for independence (χ2) were chosen to explore relationships 

between each of the seven environmental behaviours and the three comparison variables 

because chi-square tests are able to accurately explore relationships between variables 

in a non-normal data set (Pallant, 2007). Chi-square tests compare observed frequencies 

with theoretically expected frequencies. However, when more than 20 percent of cells 

had expected frequencies of less than five, Fisher’s exact test of significance (FET) was 

used in place of chi-square. Fisher’s exact test of significance gives a more robust 

estimate of the strength of relationships when there are a high proportion of cells with 

low frequencies. Results quoted either χ2 or FET, in addition to the probability value at 

.05 significance level (p) and a measure of effect size, Cramer’s V (V). Cramer’s V 

effect size range is: .07 = small, .21 = medium, .35 = large. 

Box plots were chosen to illustrate patterns because this type of graph is simple 

to understand and is suitable for use with non-parametric data. Box plots visually 

indicate variability in scores within a group and allow examination of differences 

between groups (McGill, Tukey, & Larsen, 1978; Pallant, 2007). Box plots clearly 

depict five summary features for each group: 1) smallest observation, 2) lower quartile, 

3) median, 4) upper quartile, and 5) largest observation. The distance between the lower 

and upper quartile, the interquartile range, contains 50 percent of cases. Box plots can 

also indicate which observations might be considered outliers or extreme points. In 

SPSS, outliers are shown using little circles and extreme points are shown using 

asterisks (Pallant, 2007).  

A variation of box plots called, ‘variable width box plots’, were used in this 

research to depict the size of groups on the x axis plotted against a variable on the y 

axis. In this approach, the box widths for each group are proportional to the size of the 

group. Variable width box plots provide a clear illustration of the overall median for all 

groups and indicate which group has greater influence on the observed trends (McGill et 

al., 1978). 

Learning. Students’ perceived frequencies of learning environmental topics at 

school were estimated using the same five point categorical response format as those 

used to estimate frequency of behaviour and were also reduced to three categories 

during analysis. The set included five questions (Appendices 3.1 and 3.2), beginning 

with ‘at school I learn about’:  
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1) Reducing household power use 

2) Using transport other than cars 

3) Recycling and composting 

4) Growing and eating fruits and vegetables from a home or school garden 

5) Reducing household water use 

Item 3, at school I learn about recycling and composting, was designed to be 

compared with Items 2 and 7 in the behaviour scale. Item 5, at school I learn about 

reducing household water use, was designed to be compared with Items 3 and 4 in the 

behaviour scale.  

Importance. Students’ expressed importance of school environmental 

experiences was estimated using a five point Likert response format. The five options 

were: not at all, a little, average, a lot, very important. During analysis these were 

reduced to three categories to assist with chi-square comparisons and graphing of 

results. The three categories were:  

1) Not important 

2) Average 

3) Important 

Participation. Students’ degree of participation in each behaviour at home was 

estimated by using open response questions about which family member/s were most 

responsible for each behaviour at home. These open responses were later coded and 

reduced to four categories. Students were asked to write in boxes adjacent to each of the 

frequency of behaviour questions, which of their family members did this behaviour 

most often. This provided an estimate of which family members, if anyone, were the 

main drivers of each behaviour at home. Responses were coded initially into 16 

categories and further reduced to four categories for analysis:  

1) Me 

2) Me and other family 

3) Parents or siblings 

4) No one 

These four categories were selected to represent four modes of self-reported 

student participation in the home: 1) the student as the main driver of a behaviour, 2) the 

student equally with any combination of other family members as the main drivers of a 

behaviour, 3) parents or siblings as the main drivers of a behaviour, and 4) no family 

members driving the behaviour. 
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Summary. Whenever significant relationships between behaviour variables and 

the three comparison variables - Learning, Importance, and Participation - were found, 

they were presented graphically using box plots and discussed. Discussion included 

inferring logical reasons for such relationships and triangulation with open response 

survey and interview data.  

Attitude-Behaviour. Student attitudes to the environment were estimated in the 

2010 survey with students at Lighthouse and River’s Edge Primary Schools using two 

scales (Table 3.3 and Appendix 3.2). As described in Chapter 2, one scale was adapted 

by researchers in the United States (Manoli et al., 2007), based on the widely used New 

Environmental Paradigm survey (Dunlap & Van Liere, 1978; Dunlap et al., 2000), to 

estimate children’s environmental worldviews (Table 3.3). The other scale was designed 

specifically for this research to estimate students’ attitudes to school environmental 

activities (Table 3.3).  

Table 3.3. Scales to estimate student environmental attitudes.  

SCALE Item 

1. It is important for everyone to do things that help care for the natural environment 

2. I am proud of what my school is doing to help care for the environment 

3. I think my school should do more to help care for the environment 

4. I would like more opportunities at school to do things that help care for the 
environment 

5. I’m only young and it’s not my responsibility to care for the environment 
(reversed) 

6. I sometimes get tired of learning about environmental topics at school (reversed) 

7. My actions can make a positive difference to the environment 

8. I know a lot about different ways people can look after the environment 

Attitudes to 

school 

environmental 

activities 

9. Adults listen to my opinions about the environment 

1. Plants and animals have as much right as people do to live  

2. There are too many (or almost too many) people on earth 

3. People are clever enough to keep from ruining the Earth (reversed) 

4. People must still obey the laws of nature 

5. When people mess with nature it has bad results 

6. Nature is strong enough to handle the bad effects of our modern lifestyle 
(reversed) 

7. People are supposed to rule over the rest of nature (reversed) 

8. People are treating nature badly 

9. People will someday know enough about how nature works to be able to control it 
(reversed) 

Environmental 

worldviews 

10. If things don’t change, we will have a big disaster in the environment soon 
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Both scales followed a five point Likert scale response format, with response 

options: ‘strongly disagree’, ‘disagree’, ‘not sure’, ‘agree’, and ‘strongly agree’. Use of 

‘not sure’ or ‘don’t know’ as a middle score is controversial (Kline, 2011; Young, 

2012). However, it was decided to keep ‘not sure’ as a middle response option to be 

consistent with the New Environmental Paradigm (NEP) Scale for Children (Manoli et 

al., 2007). Investigation of other commonly used environmental attitude scales for 

children, such as CHEAKS (Leeming et al., 1995), CERI (Bunting & Semple, 1979; 

Zimmermann, 1996), EABS (Bogner, 1996) and EAQ (Eagles & Demare, 1999), 

supported this decision. 

Existence of relationships between student attitudes and pro-environmental 

behaviours were tested using structural equation modelling. Before relationship models 

could be tested, the internal consistency of the two attitude scales and the behaviour 

scale had to be validated and latent constructs had to be identified through factor 

extraction using exploratory factor analysis. This validation process is described in 

more detail later in this chapter. 

Structural equation modelling. Structural equation modelling is used to 

determine the strength of relationships between latent variables (Cunningham, 2010; 

Kline, 2011). In this research, modelling was conducted between the attitude and 

behaviour latent variables that were determined through exploratory factor analysis. 

Modelling was conducted using Mplus and greatly assisted by comprehensive course 

notes and email advice from a renowned professor and expert in structural equation 

modelling. Mplus was chosen for structural equation modelling because it can 

sufficiently deal with ordinal categorical data, skewed data and data that might 

otherwise be confounded by differences in hierarchical groups as with school settings 

that involve students within year groups within schools (Cunningham, 2010).  

The data presented in this thesis were collected from students, within 

classrooms, within schools, and thus considered a nested hierarchical design (Figure 

3.4) Data from the two schools were pooled for the factor analyses to bring the total 

sample size above the minimum required for exploratory factor analyses of continuous 

and categorical data (described later in this chapter). It was considered reasonable to 

pool the data sets on the assumption that students from schools with a sustainability 

program would respond similarly. It was of course, possible that students from each 

school responded differently to the attitude and behaviour questions. Therefore, to 

accurately estimate the relationship between latent variables using structural equation 

modelling, it was determined whether the hierarchical structure of the data had 
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sufficient measurement invariance for the data to be considered as one population 

(Cunningham, 2010), as described below.  

 
Figure 3.4. The nested hierarchical design of this research, showing number of students 
surveyed within classrooms and within schools.  

To determine the measurement invariance a series of tests were conducted.  

Cunningham (2010, ch. 5, p. 1) explains, “measurement invariance or measurement 

equivalence involves using multiple-group CFA [confirmatory factor analysis] to test 

whether the relations of latent variables with their indicators are identical for different 

groups”. The prerequisite tests to determine invariance before proceeding to structural 

equation modelling are: 1) invariant invariance (omnibus test), 2) configural invariance, 

and 3) metric invariance (Cunningham, personal communication, 30 August 2012). The 

results of invariance testing (presented in Chapter 7) were used to determine the most 

appropriate modelling technique, which in this research had to account for variance due 

to the nested hierarchical design (Figure 3.4). 

The aggregated approach to modelling was selected for this purpose because it 

accounts for variance at the clustering level (i.e. classroom), and gives information 

about the overall relationship of latent variables while also providing correct chi-square 

and goodness-of-fit statistics, and an appropriate (albeit often larger) standard error 

(Cunningham, 2010). The aggregated approach, which uses the Huber-White 

(Sandwich) estimator, is robust to non-normality, and is appropriate when the goal of 

the research is to make inferences at the lowest level of a hierarchical design, which in 

this research was at the level of individual. Thus, using the aggregated approach in this 

research gave a result for the overall relationship between attitudes and behaviours. 

The results of structural equation modelling between attitudes and behaviours 

were assessed by comparing the chi-square and goodness-of-fit statistics with the 

recommended values (described later in this chapter), and by noting the value of the 

regression co-efficient and the standard error. The value of the regression co-efficient 
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gives an indication of the strength of the relationship between latent variables (as a 

percentage) by estimating how much of the variance in the endogenous latent variable 

being regressed onto (i.e. behaviours) is explained by the exogenous latent variable that 

is regressing onto it (i.e. attitudes). Consequently, a regression co-efficient of .65 with 

standard error of .10 would indicate that attitudes explain 65 percent of the relationship 

with behaviours within a 10 percent degree of confidence. Such a relationship would 

indicate a very strong relationship between attitudes and behaviour, as discussed in 

Chapter 2.  

Research Rigour 

Mixed methods research projects must consider the rigour of the research 

design, which involves consideration of the validity and reliability of the instruments 

used, the process of analysis and the interpretation of results (Creswell, 2009; Creswell 

& Plano Clark, 2011). In qualitative research, validity refers both to building in 

strategies that enhance rigour (Morse et al., 2008) and an assessment of whether the 

information obtained can be trusted as accurate and credible, and reliability often refers 

to the coding of qualitative data compared among several coders (Creswell & Plano 

Clark, 2011). In quantitative research, validity refers to the quality of the instrument and 

the quality of the interpretations that can be made from the data collected, and reliability 

refers to the consistency of the participants’ scores (Creswell & Plano Clark, 2011; 

Punch, 2010).    

A mixed method study must also be transferable and easily replicable when 

other researchers wish to further test or develop the research findings (Cohen et al., 

2011; Creswell & Plano Clark, 2011; Punch, 2010). It must involve a thorough, well-

planned research design that considers the methods and suggestions of previous 

research and can be generalised to fit other settings and contexts.  

Triangulation of various methods and data sources is a robust approach to 

enhance rigour that is especially apparent in a mixed method study (Cohen et al., 2011; 

Creswell & Plano Clark, 2011; Punch, 2010). Triangulation has been used extensively 

throughout this research to enhance the rigour of each of the five research questions. For 

example, the investigation of students’ pro-environmental behaviours triangulated data 

from surveys and interviews. In this research, triangulation also features in the cross-

case analysis, Chapter 9, where data from each case study school is compared, pooled, 

categorised and discussed.  
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The following paragraphs discuss how different processes of achieving 

validation and reliability for quantitative and qualitative methods were applied to each 

of the methods used in this research.  

Validity in Qualitative Methods 

Validation of qualitative data collection approaches such as the interviews, mind 

maps and documents that were collected in this research requires the use of verification 

techniques that are monitored throughout the course of data collection (Morse et al., 

2008), and the use of post-hoc analyses that assess the trustworthiness of the data 

collected (Creswell & Plano Clark, 2011; Guba & Lincoln, 1989). In this research, the 

design of interview protocols and data collection regimens benefitted from 

consideration of the verification techniques of methodological coherence, sampling 

adequacy and theory development (Morse et al., 2008). The analysis of interviews, 

observations and documents benefitted from assessments of trustworthiness, including 

triangulation of data sources and reporting disconfirming evidence (Creswell & Plano 

Clark, 2011; Guba & Lincoln, 1989; Kvale & Brinkmann, 2009).  

Methodological coherence, which refers to consistently ensuring that data 

sampling plans and analyses are relevant to the research questions (Morse et al., 2008), 

helped to expand the scope of data sources. As data were collected about school 

organisational approaches, it became apparent that school documents were necessary to 

bolster and provide context to the findings from interviews, so it was decided to include 

documents in the data collection and modify the data analysis to include these findings.  

Sampling adequacy, which refers to ensuring that participants are representative 

of the range of opinions towards the phenomenon of interest and requires the researcher 

to look for negative cases to balance the likely abundance of positive cases (Morse et 

al., 2008), was built into the participant sample. Interviews were conducted, where 

possible, with one teacher of Years 4, 5 and 6. Interviews also were conducted with nine 

students from each school who were selected because they represented a spread of 

positive, negative or neutral levels of expressed importance towards school 

environmental activities. It was anticipated that this process would also yield a range of 

parent interests. 

Theory development as a verification technique refers to moving between a 

micro intimate perspective of the data and a macro conceptual perspective, which 

allows the researcher to continually inform the data collection and analysis with broader 

theoretical understandings (Morse et al., 2008). This approach was particularly drawn 

upon when analysing student mind maps where previous research and theories about 
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issues-based and action-based knowledge and whole-systems thinking helped to inform 

the interpretations of mind map results. 

Triangulation of data refers to identifying patterns using data from several 

sources or individuals, and using these to develop strong, plausible arguments (Creswell 

& Plano Clark, 2011; Guba & Lincoln, 1989; Yin, 2008). Triangulation was built into 

the qualitative investigations of Research Questions 1 and 5 by ensuring that data were 

collected from multiple stakeholders as well as in the form of observations and relevant 

documents. Triangulation was built into investigations of Research Question 2 by 

ensuring that mind maps were collected from students across three year groups and 

three schools, and by requiring students to draw mind maps for both constructs: 

sustainability and things I can do to help the environment. 

Reporting disconfirming evidence that is contrary to the bulk of evidence 

collected enhances the trustworthiness of the data by capturing elements of complexity 

that exist in real life (Creswell & Plano Clark, 2011; Guba & Lincoln, 1989; Kvale & 

Brinkmann, 2009). Throughout data analysis and writing of the case reports the 

researcher attempted to elucidate various perspectives, including those that were 

contrary to the bulk of evidence, providing that they added relevant information.  

Reliability in Qualitative Methods  

When qualitative methods utilise coding strategies, as was the case for the 

analysis for mind maps in this research, issues of reliability must be considered. 

Reliability in qualitative analysis refers to intercoder assessment of emergent themes or 

codes in the data as a means of validating and refining a coding scheme, which once 

validated is considered reliable to use for coding the whole data set (Creswell & Plano 

Clark, 2011; Krippendorff, 2004; Neuendorf, 2002). The validation process ensures that 

the coding scheme can be used by more than one person and yield similar results. 

Development of a coding scheme requires clear instructions in the form of a coding 

guide, sheet, and manual (Krippendorff, 2004; Neuendorf, 2002). Validation of a coding 

scheme requires clear criteria for the selection of individual coders and that coders work 

independently of each other.  

Comparing results between two or more coders requires achievement of a 

certain level of agreement (Neuendorf, 2002). A minimum of 80 percent agreement 

between coders, for every measured variable, is required to indicate the coding scheme 

is valid. Neuendorf (2002) explains that coders should be given a 10 percent subsample 

of the data that has been systematically randomly sampled with some cases purposively 
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included to ensure the presence of key characteristics. This subsample should be 

different for each round of intercoder reliability testing until agreement is achieved.  

There are multiple ways to assess intercoder agreement, which depend on the 

type of data being coded and the number of coders involved (Neuendorf, 2002). Simple 

percent agreement of categorical measures by two coders was used in this research. 

Percent agreement looks at the total number of agreements divided by the total number 

of measures, and does this for each variable. After 80 percent agreement is achieved for 

each variable the coding scheme is considered reliable for the principal coder to use for 

coding the whole data set. 

Mind map coding scheme. Validation of a coding scheme for students’ mind 

map data involved several rounds of intercoder reliability testing and several iterations 

of the coding scheme. Development of the coding scheme first involved inductive 

thematic content analysis of the data, which identified the emergent themes. Once the 

major themes were identified a coding guide was developed that illustrated examples of 

each theme and helped to clarify coding of items (Appendix 2.3). A coding sheet was 

also developed to streamline coding (Appendix 2.4). The categories and themes for 

coding were: Links, Hierarchies, Ideas, Waste, Water, Biodiversity, Energy, Air and 

Transport, Values Advocacy and Philanthropy, Social and Cultural, Simple or 

Confused, and Complex. 

With a coding guide and sheet developed, eight potential coders were invited to 

participate in the first round of intercoder testing. The principal researcher did not 

participate in this round of coding so as to be free to answer questions and assess 

coders’ capacities for coding. Coders were given clear verbal instructions, a 10 percent 

systematically randomly selected subsample of the data (34 out of a total of 342 mind 

maps, selected in a spaced pattern of two cases per class group) and asked to work 

independently.  

This first round of intercoder testing highlighted potential ambiguities in the 

data, for example, how to code the response ‘turn off’ when it has two or more different 

ideas branching from it, such as ‘taps’ and ‘lights’, which could be coded into different 

themes. It also served to identify two coders that showed greater capacity and reliability 

in their coding. Following this, a comprehensive coding manual was developed that 

gave clear instructions for all coding, especially for coding of ambiguous or difficult 

items (Appendix 2.5).  

Another round of intercoder testing between the principal researcher and one of 

the shortlisted coders, with a different 10 percent of the data, highlighted further 
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ambiguities and caused another iteration of the coding manual and coding guide. This 

round of intercoder testing only saw greater than 80 percent agreement for Links, 

Hierarchies, Ideas and one theme, Air and Transport. A final round of intercoder testing 

between the principal researcher and the other shortlisted coder, with another different 

10 percent of the data, achieved 80 percent reliability for all variables and themes. 

Validity in Quantitative Surveys 

Validation of survey instruments in quantitative research requires consideration 

of content validity, criterion-related validity and construct validity (Creswell & Plano 

Clark, 2011; Punch, 2010).  

Content validity refers to making an assessment of whether the survey 

instrument will adequately capture a variety of ideas and concepts from within the 

conceptual definition that the researcher has set out to estimate (Punch, 2010). Content 

validity was achieved for the 2009 and 2010 survey through literature searches, reviews 

from teacher experts, peer reviews, and trials of the instrument with students from 

School X and small samples of similar aged students who were the children of 

colleagues. 

Criterion-related validity refers to comparisons of the participants’ scores with 

an external criterion that is related to the concept of interest and a reliable estimate of 

that concept (Corbetta, 2003; Creswell & Plano Clark, 2011; Punch, 2010). One type of 

concurrent criterion-related validity is ‘validity for known groups’ where a survey scale 

is applied to groups of known difference to see if there are expected differences in 

responses (Corbetta, 2003). In this research, criterion-related validity was achieved 

because the survey items measuring pro-environmental behaviours were administered to 

students from schools that had adopted different approaches to administering their 

sustainability programs and another school that did not have a program in operation. It 

was expected that a greater proportion of students from the two sustainability schools 

would frequently practice pro-environmental behaviours in their homes than students 

from the school without such a program in place.   

Construct validity refers to making a determination of whether the data fits the 

theoretical model it was intended to measure, which can be determined by statistically 

analysing relationships between the measured constructs and / or with other constructs 

that can be predicted and interpreted within that context (Pallant, 2007; Punch, 2010). In 

this research, construct validation of the survey instrument designed to estimate 

student’s pro-environmental behaviours involved statistically comparing students’ self-

reported frequency of practicing certain behaviours with their expressed importance 
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towards environmental activities, their frequency of learning about environmental topics 

at school and their degree of participation in each behaviour within their families.  

The 2009 and 2010 survey instruments were validated across several stages: 1) 

the initial design stage, 2) the piloting stage, and 3) analysis of collected data (Table 

3.4).  

Reliability in Quantitative Surveys 

Reliability of a survey instrument refers to the internal consistency of the 

measurement items (Creswell & Plano Clark, 2011; Punch, 2010). Internal consistency 

is the ability of the instrument to account for common variance between items and to 

minimise the remaining error variance (Pallant, 2007; Punch, 2010). The better the 

items relate to each other and are estimating the same latent construct, the smaller the 

error variance, which shows good internal consistency in the measurement instrument. 

Chronbach’s coefficient alpha is a commonly used statistic for internal consistency for 

which a minimum level of .7 is recommended on a range from 0 to 1 (Pallant, 2007).  

Internal consistency of the three scales from the 2010 survey: attitudes to school 

environmental activities, environmental worldviews and pro-environmental behaviours, 

were assessed using exploratory factor analysis, the results of which are reported in 

Chapter 7. The process of exploratory factor analysis is quite involved and is outlined 

here. 

The two attitude scales, school environmental activities and environmental 

worldviews, were analysed for internal consistency and factorability using exploratory 

factor analyses performed in SPSS. The scales were analysed separately because they 

had been developed independently of each other and were designed to estimate 

theoretically different constructs (Hair, Black, Babin, & Anderson, 2010). The 

categorical behaviour scale, pro-environmental behaviour, was analysed using 

exploratory factor analyses performed in the statistical package, Mplus, which can 

sufficiently deal with ordinal categorical data (Cunningham, 2010).  

Responses from Lighthouse and River’s Edge Primary Schools were analysed 

together providing a total data set of 285 responses, which is above the recommended 

minimum sample size of 150 required for exploratory factor analysis with continuous 

variables (Worthington & Whittaker, 2006) and 200 required for exploratory factor 

analysis with ordinal categorical variables (Cunningham, 2010).  

Exploratory factor analyses using maximum likelihood and oblique rotation 

(direct oblimin) were performed separately on the two continuous attitude scales. 

Maximum likelihood was chosen as the extraction method because it allows correlations  
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Table 3.4. Audit trail of validation of the survey instrument, data collection and data analysis.  

SURVEY INSTRUMENT Actions Date 

Development  Development, with reference to literature, of a 
quantitative survey questionnaire 

May – June 
2009 

Validation Content validity: Supervisors and peer researchers 
reviewed the survey 

Iteration 
1 

Changes 
made 

Wording alterations and re-arrangement of questions 
June 2009 

Validation 

Content validity and construct validity: Four volunteer 
children of similar ages to the sample population 
completed the survey and immediately afterwards 
participated in interviews about their survey responses 

Iteration 
2 

Changes 
made 

Clarification and simplification of terms, exclusion of 
some items and inclusion of new items 

July 2009 

Validation Content validity: Teacher experts from the study schools 
reviewed the survey 

Iteration 
3 

Changes 
made 

Clarification and simplification of terms 
August 2009 

Validation Content validity and construct validity: Pilot test at 
School X 

Iteration 
4 

Changes 
made 

Decided to read the survey aloud for all students and 
allow fast workers to move ahead at their own pace 

September 2009 

Data Collection Surveys conducted with students at The Lighthouse, 
River’s Edge and Fertile Ground Schools 

October and 
November 2009 

Data Analysis Construct validity and criterion-related validity assessed 
during analysis  

April 2010 to 
November 2011 

Development • Nine new items generated to assess student attitudes 
to school environmental activities. Items were 
generated following consideration of student 
interview data (content validity) 

• Ten new items included from the ‘New 
Environmental Paradigm Scale for Children’ to 
assess children’s environmental worldviews 
(Manoli, Johnson and Dunlap, 2007)  

June 2010 

Validation Content validity: Supervisors and peer researchers 
reviewed the survey 

Iteration 
5 

Changes 
made 

Clarification of terms for the newly generated student 
attitude questions only 

July 2010 

Data Collection Surveys conducted with students at Lighthouse and 
River’s Edge Primary Schools October 2010 

Data Analysis Construct validity, criterion-related validity and internal 
consistency were assessed during analysis  

November 2010 
to November 
2011 
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among factors to be determined and a range of model fit indices to be calculated for the 

purpose of understanding the latent factors or constructs that account for the shared 

variance among items (Fabrigar, Wegener, MacCallum, & Strahan, 1999; Hair et al., 

2010; Preacher & MacCallum, 2003; Worthington & Whittaker, 2006). An oblique 

rotation method was chosen because it was assumed that factors would be correlated. 

These extraction and rotation methods were inconsistent with those used to develop the 

New Environmental Paradigm Scale for Children (termed in this research as the 

environmental worldviews scale), which instead used principal components analysis 

(PCA) and orthogonal rotation (Manoli et al., 2007). It was decided to depart from their 

chosen extraction and rotation methods because although PCA is often termed as factor 

analysis, its purpose and mathematical underpinnings are quite different from true factor 

analysis (Preacher & MacCallum, 2003; Worthington & Whittaker, 2006). For the 

purpose of scale development and identifying shared variance among items, factor 

analysis is preferred over PCA, because “PCA can overestimate factor loadings and 

result in erroneous decisions about the number of factors or items to retain” 

(Worthington and Whittaker, 2006, p. 819). 

The inter-item correlation matrix and Chronbach’s alpha were consulted to 

determine if the scale was internally consistent and to help decide if items should be 

deleted from the scale prior to running the factor analysis. The minimum recommended 

Chronbach’s alpha, above which the scale is considered sufficiently internally 

consistent, is .70 (Pallant, 2007). Following this, the Kaiser-Meyer-Olikin measure of 

sampling adequacy and Bartlett’s Test of Sphericity were used to determine if factor 

analysis could be run on the scale. If the Kaiser-Meyer-Oklin value was above the 

recommended value of .60 and the Bartlett’s Test of Sphericity was significant, factor 

analysis was conducted (Tabachnick & Fidell, 2007). To determine the most appropriate 

factor solution and whether items should be removed to improve the model fit the 

correlation matrix, eigenvalues, scree plot, factor loadings, cross-loadings and 

communalities were checked (Worthington & Whittaker, 2006).  

It is recommended that factors with eigenvalues above 1.0 should be retained, 

but this should be interpreted in conjunction with the scree plot, factor loadings and 

cross-loadings (Hair et al., 2010; Pallant, 2007; Worthington & Whittaker, 2006). Scree 

plots graph eigenvalues against factors. Sharp decreases between values on a scree plot 

indicate that the factors prior to the drop should be retained. Ideally, the factors to be 

retained should have simple structure, wherein several items load strongly on a single 

factor and have zero correlation with other factors in the solution (Worthington & 
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Whittaker, 2006). If factors share items that cross-load above .32 on each factor then the 

item is considered complex, and suggests that either the item or factor should be 

deleted.  

Once the factor solutions were determined for each scale, the number of items to 

retain could be determined (Pallant, 2007; Worthington & Whittaker, 2006). Two 

criteria for deleting items are to investigate: 1) the factor loadings and cross-loadings, 

and 2) the rotated item communalities. Worthington and Whittaker (2006) suggest that 

items should be deleted when they have factor loadings below .32, cross-loadings less 

than .15 difference from the item’s highest factor loading, and loadings higher than .32 

on two or more factors. Rotated item communalities less than .30 indicate the item is 

not highly correlated with other items within a factor, and should be deleted (Pallant, 

2007; Worthington & Whittaker, 2006). Removing scale items can increase the 

proportion of explained variance and improve the factor solution. For a scale that 

measures educational data, Kline (2011) recommends 30 percent of explained variance 

as a reasonable minimum. 

The categorical behaviour scale was analysed with an exploratory factor analysis 

using robust weighted least squares (WLSMV) and oblique rotation (geomin) in Mplus, 

as recommended by Cunningham (2010). The correlation matrix, eigenvalues, scree 

plot, factor loadings, cross-loadings, chi-square statistic and goodness-of-fit indices 

were checked to determine the most appropriate factor solution and whether items 

should be removed to improve the model fit (Cunningham, 2010).  

The process of determining factor solution and item deletion for the categorical 

behaviour scale was similar to the process described for the two continuous attitude 

scales. The first step is to consider the correlations between items and make note of 

those below .30, which gives an indication of the internal consistency of a categorical 

scale (Cunningham, 2010). If few coefficients are found above .30, factor analysis 

should be reconsidered (Tabachnick & Fidell, 2007), and if one item is found to have no 

correlations above .30 it should be removed (Cunningham, 2010).  

Next is to consider the eigenvalues, scree plot, factor loadings and cross-

loadings to determine the most appropriate factor solution, as has already been 

described. The chi-square statistic and goodness-of-fit indices give added information 

about the stability of different factor solutions. Goodness-of-fit indices include: 

comparative fit index (CFI), Tucker Lewis index (TLI), standardised root-mean-square 

residual (SRMR). Chi-square should not be significant at .05, CFI and TLI should be 

above .995, and SRMR should be below .05 (Cunningham, 2010; Rodebaugh, Woods, 
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& Heimberg, 2007). These are all ideal thresholds, and debate in the literature 

highlights that when determining the most suitable factor solution, the researcher must 

take into account the goodness-of-fit indices together with information from 

eigenvalues, factor loadings and the overall interpretability of the factor (Cunningham, 

2010; Worthington & Whittaker, 2006). As such, when results are close to the 

recommended thresholds on some fit indices and are within the acceptable range for 

other indices, it is allowable to retain the factor solution. 

Once it has been decided how many factors to extract, items can be deleted one-

at-a-time as required. Identifying items to be deleted should be done by consulting the 

factor loadings and estimated residual variances. Items with factor loadings below .30 

and large estimated residual variances should be considered for deletion. It is important 

to note that choosing items for deletion should also be guided by a theoretical reason for 

retaining or excluding that item (Cunningham, 2010; Worthington & Whittaker, 2006). 

After deleting the suspected problem item/s the chi-square and goodness-of-fit indices 

should improve (Cunningham, 2010).  

Following extraction of univariate factors (latent constructs) from each of the 

scales, the relationships between constructs could be analysed using structural equation 

modelling in Mplus, the results of which are reported in Chapter 7.  

Summary 

All approaches to enhancing validity and reliability of data collection 

instruments have limitations and the approaches chosen should depend on the situation 

and the research methodology selected (Creswell & Plano Clark, 2011; Punch, 2010; 

Zeller, 1997). For this reason many researchers advocate a validation strategy that 

triangulates the results from quantitative and qualitative methods. This was the 

approach adopted for this research. 

Ethical Considerations 

Approvals and Consent 

This research required ethics approvals from the University of Western Australia 

(UWA) and the Western Australian Department of Education (DoE) to ensure no 

adverse effect on the health or wellbeing of any participating child or their family 

members, and that teachers and schools would be appropriately represented. The 

research was designed in concord with the National Statement on Ethical Conduct in 

Human Research published by the National Health and Medical Research Council 
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(NHMRC, 2007). The ethics approval process required the researcher to supply multiple 

documents, including copies of the original research proposal, the researcher and her 

coordinating supervisor’s Working With Children Certifications, the survey instruments 

and interview protocols that would be used, and the consent letters that would be 

provided to each group of participants.  

Approvals were granted within two months and did not require any changes to 

the research approach. The UWA Ethics Committee required annual reports on the 

research progress, and both the UWA and DoE offices required that a copy of the 

research findings be provided to them upon completion of the research. The reference 

number given to this research by the Policy and Planning Office of DoE was 

D09/0364469. The reference number given to this research by the Human Research 

Ethics Committee of UWA was RA/4/1/2345.  

Informed consent was required from the case study and pilot school principals 

before any information could be provided to staff, students or parents. Following this, 

information letters were provided to the teachers, students and parents of Years 4, 5 and 

6 from each case study and pilot school to ensure they were all aware of the study 

taking place, and aware of their choice to participate.  

In Lighthouse and River’s Edge Primary Schools, the two sustainability schools, 

the principals were interested in the surveys and mind maps being conducted with as 

many students as possible because the research aligned with the schools’ priorities and 

policy for self-assessment. In these two schools, the principals authorised for 

anonymous surveys and mind maps to be collected from all students in the year groups 

of interest, as concordant with their reporting responsibilities (DoE, 2012e, 2012f) and 

the conditions of ‘standing parental consent’ described in item 4.2.11 of the NMHRC 

National Guidelines (NHMRC, 2007). In Fertile Ground Primary School the principal 

gave authority for surveys and mind maps to be collected only from students that had 

been granted specific parental permission to participate in the research. All interviews 

were conducted with students, parents, principals and teachers who had themselves 

consented to participate. 

Anonymity  

Anonymity was considered important for the schools and for all participants, as 

per items 3.1.10 and 4.2.11 of the NMHRC National Guidelines (NHMRC, 2007). The 

schools were given pseudonyms and all participants remained unidentified throughout 

the research and when presenting research findings at conferences or in publications. 

Where notable participants such as the school principals and lead sustainability 
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coordinators could possibly become identifiable at some later stage, their consent to be 

identified was obtained, but their identities were still given pseudonyms throughout the 

research.  

All principals gave permission for photographs to be taken around the school 

grounds, providing no children were identifiable in the photographs. If any students 

were potentially identifiable in a photograph that the researcher wanted to use for 

conference presentations or this thesis, the researcher used Adobe Photoshop to blur the 

faces. 

Feedback to Schools and Dissemination of Findings  

Findings have already been disseminated in the form of a journal publication, a 

poster, several conference presentations (as listed at the beginning of this thesis), and 

informal meetings with the project manager of AuSSI – WA. Direct feedback to each 

case study school, including copies of research results relevant to their school, and a 

formal presentation to the project manager of AuSSI – WA will be provided in the 

coming months. Furthermore, copies of the research findings will be provided to the 

UWA and DoE research ethics committees upon completion and approval of this thesis.  

Chapter Conclusion 

This chapter introduced the mixed method multiple case study design that was 

utilised in this research and outlined the rationale for selection of cases, data collection 

instruments and participants. Detail was then provided about the instrument design, data 

collection and data analysis, followed by discussion of the validation process applied to 

each instrument and analytic technique. The chapter concluded with an exploration of 

the ethical considerations that underpinned this research.  

The following three chapters present data collected at each of the three case 

study schools to answer Research Questions 1, 2 and 3 (p. 7). Chapter 4 explores data 

from Lighthouse Primary School, Chapter 5 examines River’s Edge Primary School, 

and Chapter 6 investigates Fertile Ground Primary School. Research Questions 4 and 5 

are probed in Chapters 7 and 8 respectively. 
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CHAPTER 4: A PIONEERING PUSH 

– LIGHTHOUSE PRIMARY SCHOOL 

The success of each initiative came from applying the core 
education for sustainability skills: taking a holistic view of the 

current situation; challenging the assumptions that underpin day-to-
day practices; and drawing on the strengths of collaboration and 

action learning. 

(ARIES, 2009, p. 5) 

This chapter presents a case study framed within whole-school, whole-system 

approaches to environmental education for sustainability. Lighthouse Primary School’s 

sustainability program was supported by the Australian Sustainable Schools Initiative in 

Western Australia (AuSSI – WA). In 2001 Lighthouse Primary School began to 

implement waste minimisation initiatives, pioneered by one enthusiastic teacher. At the 

time of data collection in 2009 this school had: 1) multiple and diverse teacher 

supported and student led environmental systems and social wellbeing programs 

operating within the school, 2) broad staff support for the program, 3) sustainability 

goals written into school plans and reviewed annually by all staff, and 4) an open, 

inviting atmosphere for parents to contribute ideas and become involved in any 

initiative of their choice. This case study was characterised by the school’s deeply 

embedded emphasis on sustainability education, the tensions these mounting priorities 

had created among some staff members and resolutions proffered by AuSSI – WA. 

Lighthouse Primary School is a government public school located in an upper-

middle to high socioeconomic suburb of Perth, roughly 15 kilometres south of the city. 

On the Index of Community Socio-Educational Advantage (ACARA, 2012b), 

Lighthouse Primary School was rated 1129 in 2009. The national average ICSEA score 

is 1000 – 100 points either side of this average is equal to one standard deviation. 

Surveys and mind maps with students, interviews with teachers, the school 

principal, parents and students, observations of the school grounds, and document 

searches, were carried out at Lighthouse Primary School in 2009 and surveys were 

conducted with students once more in 2010. Seventy three percent of the 161 students 

surveyed in 2009 and the 157 students surveyed in 2010 lived within 2 kilometres of the 

school.  
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Research Question 1: What Organisational Factors Fostered or Impeded the 

Establishment of Whole-School Sustainability at Lighthouse Primary School? 

This section explores the organisational outcomes and challenges that 

Lighthouse Primary School encountered since their sustainability focus began and 

whether being aligned with AuSSI – WA influenced their focus. Results are presented 

across six themes, first, the history of sustainability education at the case study school 

and obstacles to its establishment, followed by five organisational elements important to 

the establishment of sustainability education: 1) school governance, 2) school planning, 

3) community networks and partnerships, 4) student voice and engagement, and 5) 

curriculum integration.  

This section presents a discussion of the school’s sustainability focus, as 

reported by school staff. The main protagonists presented here are: Mr Honeyeater, the 

principal; Mr Magpie, the deputy principal; Mrs Brolga, the lead sustainability 

coordinator and teacher of Year 4; Mrs Osprey, a Year 6 teacher, and Mrs Mallard, the 

music teacher. Where relevant to support patterns in the data, quotations also are 

presented from student interviews. 

It is relevant to note that at the time of data collection in 2009, the Lighthouse 

Primary School (K – 7) had been operating for 23 years, since 1986, and Mr Honeyeater 

had been principal at the school for 20 years. Mr Magpie had been teaching at the 

school for nine years, Mrs Brolga for 18 years, Mrs Osprey for three years and Mrs 

Mallard for two years.   

History of Sustainability Education at Lighthouse Primary School 

Tables 4.1, 4.2 and 4.3 provide summaries of the annual sustainability initiatives 

(initially all environmental) in operation at Lighthouse Primary School, from when the 

school commenced its focus in 2001 to the time of data collection in 2009. These tables 

will be referred to throughout this qualitative analysis of organisational outcomes and 

challenges encountered by Lighthouse Primary School.  

The sustainability focus of the school began in 2001 (Table 4.1) when Mrs 

Brolga challenged her Year 7 class to set up a recycling system within the school as a 

project relevant to the Technology and Enterprise learning area of the Western 

Australian Curriculum Framework (SCSA, 1998). In less than one year, the class’ 

efforts reaped large cost savings across many areas of the school’s utilities budgets and 

significant positive environmental impacts. Mr Honeyeater stated,  
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That was their maths. They’d go out and have a look and see what’s in there and 
over time built a case up, and said we can save some money. And then by saving 
money they’ve also got less going into landfill. … That money that was saved 
was reinvested in the next bit of our program as we moved through it. …you buy 
the compost tumblers and you use that money. So it became, nobody could say 
that it was taking up too much of our budget, it wasn’t. It was using it’s own 
savings.  

Mrs Brolga’s class’ efforts saw expansion of the existing aluminium can 

recycling program to include plastics and drink bottles, and establishment of a worm 

farm and compost bin. These waste wise initiatives required a new three-bin system to 

be adopted around the school grounds for compostable waste, recyclable waste and 

general rubbish. The class’ efforts in monitoring paper waste across the school also saw 

one less collection per week of the two skip rubbish bins provided to the school, which 

saved money that could be diverted to other sustainability projects. Mr Honeyeater 

explained,  

…plus you’ve got utilities management savings. Of which, the skip bin is that. 
We get money for that, so if we don’t get the bin taken away as many times as 
they feel a school of this size should, that’s good for us. And then that goes into 
[Mrs Brolga’s] account. She’ll buy worm farms, she can buy buckets, she can 
buy - whatever it is. That’s her budget. And some of the other ones, utilities 
management savings and power, water savings, they also go there.  

In 2002 Mrs Brolga became affiliated with the Department of Environment and 

Conservation’s Waste Wise program and attended the inaugural Waste Wise in-service. 

She described the collaboration as an opportunity to feel part of something larger than 

their school, 

I had already initiated with my Year 7s a recycling program. They were already 
doing the paper, the cardboard, the compost and the worms and suddenly this 
initiative came about and I thought “oh that’s good it would be nice to fit into 
something that we’re doing”. 

 The success of the recycling initiatives in 2001 was so inspiring to Mrs Brolga 

and the principal that Mrs Brolga built on those initiatives with her Year 7 class the 

following year and the principal provided support every step of the way. Mrs Brolga 

encouraged other teachers to create similar opportunities for their students and to take 

up responsibility for some of the systems already in place. Mrs Brolga described her 

motivation saying, “I realised that for teachers to take on ownership and to be part of it 

then they also had to have responsibility”.  

Mrs Brolga was passionate about making sustainability a priority across the 

whole school. She described the reason for her motivation to start the initiatives within 
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the school as about creating opportunities for children to learn through involvement. 

She explained, 

I had always been teaching environmental responsibility to kids over the years - 
what you should do what you shouldn’t do in your caring for the environment 
and that sort of thing - but it was actually through the action and through the 
involvement that we’re going to be able to get kids to demonstrate 
environmental responsibility. … If we don’t give them the opportunity to do that 
then we’re not doing what we’re supposed to do. 

Money continued to be saved through the efficiencies adopted around the school 

and the savings continued to be diverted to Mrs Brolga’s sustainability fund. Over the 

years, this fund, together with grants applied for by Mrs Brolga, paid for the installation 

of many new sustainability resources. Some of these resources included a school 

recycling facility (SRF), two large tumbling compost bins, several small blue wheelie 

bins to collect schoolyard recyclables, solar panels on top of the library, a 28,000 litre 

water tank plumbed into the toilet blocks, and raised permaculture garden beds for use 

by each classroom.  

Mrs Brolga was the school’s waste wise coordinator from 2002 – 2006, and 

from 2006 onwards, when the school joined the Australian Sustainable Schools 

Initiative for Western Australia (AuSSI – WA), she became the school’s sustainability 

coordinator. Joining AuSSI – WA in 2006 provided a new focus to the school’s 

initiatives and increased the sense of collective ownership among staff members, as 

discussed in more detail in the following paragraphs. Mrs Brolga described the 

significance of joining AuSSI – WA saying,  

It gives you a purpose for what you are doing. It makes you feel like you’re part 
of a whole system, where it’s an organised system that you know what you’re 
doing is worthwhile and it’s valued. … It also gives more credibility to yourself 
because when you try to sell it within a school then you’ve got some big system 
or initiative behind you. … Because it’s also an Education Department initiative 
then obviously then it has more significance and more importance to teachers. 
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School Governance 

The principal at Lighthouse Primary School was supportive of the sustainability 

initiatives and systems operating within the school. He described how his support began 

when Mrs Brolga started the first minimisation initiatives in 2001 and had grown 

throughout every development and expansion of the initiatives over the following eight 

years. The principal described his personal involvement in various projects, most 

notably the design and production of the twenty-metre long mosaic that wrapped around 

three walls of the school canteen that portrayed principles of environmental and social 

sustainability (Figure 4.1 – described in a later section). He expressed great pride in his 

school’s achievements and noted a long list of important visitors they had received to 

see the school’s sustainability priorities in action, stating, 

One thing that keeps us going is the fact that people recognise what you’re 
doing. So when people come it’s like a pat on the back. I mean, we did that big 
sustainability thing last year … that was one time when I said we are going to do 
it, there’s a very good opportunity for us because we can do this, and I know at 
the end of it you’ll have trouble walking through the doors because your head 
will be so big! That’s the exact words I said to them. And that’s exactly what 
happened. They were, you know, people were just amazed.  

The principal, Mr Honeyeater, had a vision for the longevity of the school’s 

sustainability focus, despite pressure from the Department of Education to meet and 

excel literacy and numeracy targets. Mr Honeyeater described the approach he 

encouraged among the staff,  

What we‘re trying to do with sustainability is, to say okay, the department 
doesn’t want us to be so good at sustainability and have poor literacy and 
numeracy results. Alright, they want results here, they don’t care about that. … 
So what we’ve tried to do is say, “that’s still important and will always remain 
very important, now, how can we do both?” Well, when you’ve got outcome 
statements, you need a vehicle for your lessons. So we say the vehicle will be 
sustainability. I mean, what kid doesn’t like animals? What kid doesn’t like the 
grounds? And all those sort of things.  

Mr Honeyeater described his vision of how sustainability initiatives within 

schools can be self-supportive providing there is a whole-school commitment to make 

sure the systems function every day, saying, “what you want is they’re just part and 

parcel of school business”. He affirmed that, by the time of data collection in 2009, the 

school’s sustainability focus was “nothing out of the box anymore. It is something that 

this school does. You just do it”.  

With such a visionary principal and enthusiastic lead sustainability coordinator it 

is not surprising that so many sustainability systems and achievements had been 
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implemented at this school over nine years. Fostering a collaborative approach to 

governance, however, presented itself as an ongoing challenge. All stakeholders were 

invited to support the many new and ongoing initiatives, but at times there had been 

little opportunity to contribute to decisions. It seemed that when resistance was shown 

towards certain priorities or initiatives, it was paid little attention by the primary 

decision makers. Mrs Mallard expressed that sometimes, “you feel as if you’re hitting 

your head against a brick wall because you’re saying all of the same things time and 

time again” and, “There just needs to be some better communication. Better give and 

take, on both sides”. The deputy principal, Mr Magpie stated,  

[Mrs Brolga] is so focused and so passionate about it that sometimes she fails to 
realise that other people may not be. Even though they still have a passion it’s 
not the passion that drives them, whereas it drives her. … There’s been times 
when it’s been a little difficult in staff meetings or when there’s projects that she 
wants to get off the ground. While people are happy to support them, they’ll do 
their bit, but they draw the line at a point below where she draws her line. 

It appeared that a small group of teachers within the upper primary school 

maintained mild resistance to the wave of change that had swept over the school since 

2001. Some evidence of this was seen in their lack of interest in being interviewed for 

this study. None of the other Year 4 teachers or the Year 5 teachers consented to be 

interviewed and only one Year 6 teacher was willing. Mrs Mallard carefully gave her 

view about the apparent low desire of some teachers to collaborate in the whole-school 

sustainability initiatives, describing it as a difference of priorities,  

I think that sometimes it can be overdone. You have to find this middle line, 
middle ground. [Where people can express themselves?] Yeah, be free to, 
without being thought worse for it or that they don’t care. It’s not a matter of 
don’t caring it’s a matter of having different priorities perhaps. So in this school 
it has caused a few minor, bubbling under the ground issues. … There’s equity 
value there, with regards to money. Where budgets go to. And that is a source of 
mild discontent.  

Mr Magpie, the deputy principal, explained that although some teachers were 

put off by Mrs Brolga’s passion and energy for sustainability and were themselves not 

as driven, they were all still proud of their school’s achievements and all participated in 

some way and all cared for the environment. He stated,  

I’m sure everybody that you interview and even those that haven’t chosen to be 
interviewed would candidly say, “yes the environment is precious to us and we 
need to do something about it”. But to what degree they’re prepared to get out 
there and do it is variable. … We all feel very grateful for being here. We’ve all 
got colleagues in less favourable areas and in schools where these sorts of 
initiatives may be happening but not to the same degree. … You’ll often hear 
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said, “we really should take time to stop and think and look around us and see 
the sort of clientele that we’ve got and the kids that we’re working with and the 
sorts of things that we can do here and should be doing and must maintain.” 

School Planning 

Mr Honeyeater and Mrs Brolga both explained that sustainability priorities had 

become increasingly integrated into the school’s operational plans. By 2009, specific 

targets were defined to improve the focus on sustainability within the key elements of 

curriculum integration, student voice and engagement, community networks and 

partnerships, and school networks (DoE, 2012b). Strategies were outlined to meet every 

target; resources were considered, the responsible person or people assigned to ensure 

its implementation and a means of evaluating the success of that strategy identified. 

Within the key element curriculum integration targets and strategies were defined for 

every topic from the ecological footprint – energy, air, water, biodiversity and waste 

(DoE, 2012d). Some strategies were applicable for certain staff or classes only but many 

were applicable to all staff or all classes. For example, a strategy to meet the topic of 

waste in the key element curriculum integration was to “continue promotion of zero 

waste lunches”, which was facilitated through “parent and P&C newsletters”, overseen 

by “all staff” and the success of this strategy evaluated by seeing a “reduction in plastic 

waste and other package waste” (Lighthouse Primary School Sustainability Action Plan, 

2009).   

After joining AuSSI – WA in 2006, all staff members at school development 

meetings regularly evaluated the whole of school focus on sustainability using the 

AuSSI – WA Key Elements Rubric at these meetings. All staff were invited to 

contribute their feedback on the school’s progress across four stages of growth: starting, 

establishing, achieving, and excelling. Mr Honeyeater explained, “We use that 

assessment thing. That grid. We’ve used that for quite a few years. … The teachers are 

normally pretty hard on themselves”, but “in the end it doesn’t matter, because we’re 

not in competition with anyone”. Mr Honeyeater elaborated that the areas of staff 

consensus help to define what kind of sustainability priorities are written into the school 

operational plans for each year. But he differentiated these plans from the school’s 

development plans that are reported to Department of Education, saying, “it doesn’t go 

in the school development plan because we’re only accountable to ourselves”.  

The success of the school’s focus on sustainability priorities from the previous 

year also were reflected upon at these meetings, and informed plans for the current year. 

Mr Honeyeater explained, 
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When we had that thing [the whole-staff evaluation] we went through what we 
said we’d do and what we did, and what we said we’d do and what we didn’t do, 
and we have a look. Then we plan again. And some of the things that we had 
down for this year if we didn’t do them then we would carry them over.  

Following these whole of staff meetings, Mrs Brolga refined the school’s 

sustainability priorities and wrote them into the school’s action plan. She sought input 

from the principal, deputy principal and two or three other teaching staff who were also 

passionate about the school’s sustainability priorities. All of these people were keen to 

set up structures that would strengthen sustainability systems in place and enforce the 

whole-school approach to sustainability education.  

In the early stages of the school’s programs, however, when the focus was 

primarily on waste minimisation, not all of the teaching staff were supportive of all 

these new policies and expectations. Mrs Brolga described the development of these 

processes and the varied support of other teachers as follows, 

From 2002 I started to branch out and different people were given the 
opportunity, it was offered to them, you know, who would like to look after the 
cans or who would like to look after the cardboard. And then gradually, 
gradually each year different people started to come on board. And at the 
beginning of each year I would give out a responsibility sheet to the staff and go 
over with new staff all the things that were there. [I did this] in the hope that 
ABCDE all have responsibilities but HI&J don’t have anything. Hopefully they 
might think ‘okay maybe I will come on board’. [I was] trying to push it –that 
it’s giving their kids the opportunity.  

It was clear that, especially in the early years of the program, some teachers 

were uncomfortable with the expectations associated with the whole-school 

sustainability program and had different teaching priorities. From 2006 onwards, 

however, there appeared to be a shift in the overall staff support for the program. This 

shift can be attributed to the school’s partnership with AuSSI – WA, which encouraged 

whole of staff input towards the development of the school’s sustainability goals and 

provided a broader definition of sustainability as encompassing interlocking 

perspectives of social, environmental and economic justice. Mr Magpie described the 

change in the school’s sustainability focus saying, “I think that’s been very influential in 

guiding us towards some of the areas that we may not have thought about” and that in 

the early years of the program, “we may have focused more on environmental issues 

rather than the social or emotional”. Mr Magpie described that this shift caused a greater 

willingness to collaborate from some of the previously less willing teachers because, 

“some of them have come on board through those other facets” which have “appealed to 

them and they’ve realised a need for those sorts of things to be [focused on]”. Overall, 
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the school staff were committed to the program and did their best to foster principles of 

sustainability into their teaching. Mrs Mallard explained,  

It amazes me sometimes what they do, do here. And in particular, [all staff] take 
it on board to do the sustainability. To do all those, as that big picture of what 
sustainability is. It’s not just say veggie gardens and water, and things like that 
it comes down to. You’ve got to look at the effect on the people and how they’re 
going to be affected by it. What we can do. Community spirit is very good. Love 
it. And the things that the school earns money for and donates money to. I think 
that’s wonderful. 

Mr Magpie expressed his confidence in the longevity of their school’s 

sustainability priorities if the principal or Mrs Brolga were to leave the school, “I don’t 

think that would worry the program because it’s written in concrete in our school 

development plan, our strategic plan” and “sustainability will always be a part of the 

strategic plan in the school”. He continued by stating, “The children now operate it 

more or less independently of the teachers particularly in [Mrs Brolga’s] class”. 

However, Mr Magpie stressed the importance of having a dedicated, passionate staff 

member to drive the school’s program, its plans and initiatives,  

If it wasn’t for [Mrs Brolga] we wouldn’t be here today in such a strong ‘in your 
face’ sort of way. Because she has energy that I can’t fathom. I can’t imagine 
where she gets it. So to have [Mrs Brolga] at the helm is really the strongest 
point about the whole thing we do here. … It’s always going to need someone to 
oversee the program, when that time comes, because there’s a lot of paperwork, 
the context to be maintained, the profile to be maintained. 

Community Networks and Partnerships 

The Parents and Citizens Committee (P&C) at Lighthouse Primary School had 

been actively involved in supporting sustainability initiatives since 2002; early in the 

life of the school’s program (Table 4.1). Parents had supported the sustainability 

initiatives at this school in many ways, including the design and construction of a large 

mosaic (Figure 4.1, Table 4.2) in the school undercover area, planting a native 

‘harmony garden’ with students, care and maintenance of the vegetable gardens, and 

sewing costumes for school performances that become a resource hireable to other 

schools (Tables 4.1, 4.2 and 4.3). Mr Honeyeater described the input of parents in this 

way, 

It doesn’t matter what a school does. Teachers can do so much. Let’s bake the 
cake, but after that if you’re going to put icing on it you’ve got to have help from 
somewhere else and it normally comes in the form of parents. 

In 2006, staff, parents and students created a sustainability themed mosaic that 

wrapped around three walls of the school’s undercover area, took over one year to make 
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and ended up being much larger than the original design (Figure 4.1, Table 4.2). The 

mosaic’s theme was based upon the school’s involvement with the You Can Do It 

program (ASG, 2012), which focuses on five keys to successfully fostering student 

wellbeing that can support students’ social, emotional and academic outcomes. The 

principal described one of his proudest and most favourite memories in over 20 years of 

being principal at Lighthouse Primary School as unveiling the mosaic at a special 

school assembly with several local dignitaries present and the school band performing. 

Mr Honeyeater described the moment, saying,  

When the time came, what we did was just let the curtain drop to the ground, 
and honestly there would have been tears in everyone’s eyes. It was just silent. It 
was really silent. All these people were glued, you know, because it was bright 
and absolutely fantastic.  

 
Figure 4.1. Large sustainability themed mosaic, contributed to by many dedicated staff, 
students, administrators and parents. Completed in 2006. 

In 2009, two parents, inspired by the sustainability focus of the school, took it 

upon themselves to source environmentally, socially and economically sustainable 

stationary. These two mothers, each with children attending the school, saw 

discrepancies in the school’s sustainability focus and its reliance on unsustainably 

manufactured stationary, such as bleached paper from pine plantations. They researched 

many alternatives and became so enthusiastic that they started their own retail stationary 

distribution company called ‘Paper Scissors Earth’. In 2009, these mothers put forward 

a formal submission to the principal, the teaching staff and the P&C to source all new 

stationary including bulk paper purchases, via their company, from ethical sources of 

their choice. Their submission was approved by the P&C, such that the 2010 student 

stationary requirements list, advertised to all parents across the school, would only 

feature items from this company (Table 4.3). These mothers also marketed their 

business to other sustainable schools across Perth.  
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Lighthouse Primary School had developed partnerships with the state 

government environmental education programs: Waste Wise, Waterwise and Travel 

Smart. Collaboration with these program providers gave the school access to extra 

resources and ideas, which, combined with the significant efforts of a few teachers and 

a supportive administration, enabled the school to create manageable systems and 

garner support from more teachers. The systems created included extensive waste, 

energy and water management processes and awareness raising activities as described in 

Tables 4.1, 4.2 and 4.3. Lighthouse Primary School had also developed partnerships 

with organisations such as: Wheel Chairs for Kids for whom they collected aluminium 

that could be turned into wheelchairs for kids in impoverished countries; two 

community quilt making groups who made quilts to go with each one of the 

wheelchairs; the local Lions Club who funded two student sustainability awards per 

year; the local city council who provided yellow-topped bins for free; and a local 

battery recycling company who collected batteries from the school for free.  

Lighthouse Primary School’s efforts had been well publicised through AuSSI – 

WA and Waste Wise, such that many other primary schools sent representatives to visit 

and get ideas for their own whole-school sustainability education programs. Lighthouse 

Primary School had also attempted to develop networks with a local high school that 

many of their Year 7 graduates would transition into. Networks with high schools were 

limited, however, because of the mutual effort required for coordination and because the 

Year 6 and Year 7 teachers at Lighthouse Primary School were possibly not as keen to 

foster the connection as Mrs Brolga who had attempted to establish the networks. Mrs 

Brolga described the limitations to developing strong networks with the local high 

school, saying, 

My idea was that the high school kids would come down and teach the older kids 
here how to use the equipment with the solar panels – the computer program, 
etc – and the science behind the whole thing, what it means, what’s happening. 
But that didn’t happen this year because I am not the person that would be 
doing that. It’s really for the upper school teachers, maybe for the sixes and 
sevens to do that. … I had suggested to the Year 7 teacher that they could do 
some powerpoint presentations on waste management, energy reduction and 
their class could communicate to some younger kids in the school so it could be 
kids teaching kids. But that didn’t happen. … You can suggest it a few times but 
you can’t ram it down somebody’s throat. 

Student Voice and Engagement 

Mr Honeyeater and Mrs Brolga explained that the primary motivation for 

implementing a sustainability focus in Lighthouse Primary School had always been to 
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“give students the opportunity to show active citizenship and develop the values needed 

to respect the environment” (Lighthouse Primary School Yearbook, 2003, p. 37). Mrs 

Brolga described the method she encourages to develop active citizenship saying, “it’s 

actually in the involvement, in the doing that you’re going to get kids to be 

environmentally responsible”, and “not just talking about it or writing an essay about it 

but actually doing something to make a difference”. This perspective displayed 

prioritisation towards the for in education for sustainability and understanding of the 

importance of developing a willingness to act among students. 

In 2006, with many new school-wide systems in place, Mrs Brolga began 

teaching a Year 3/4 class which allowed her more time to dedicate to her sustainability 

priorities. Mrs Brolga gave her new Year 3/4 class responsibility for maintaining the 

school’s paper, plastic and cork recycling systems (Table 4.2). She had green sashes and 

large badges made for each of the children in her class and they became known as the 

‘Envirokids’ (Figure 4.2). Every Thursday, before lunchtime, Envirokids would go in 

pairs to each classroom to collect a paper-recycling box, which they brought to Mrs 

Brolga’s classroom to be weighed and recorded before tipping the paper into several 

larger yellow-topped recycling bins and returning the empty box to the appropriate 

classroom. Other Envirokids collected each of the schoolyard recycling bins, removed 

any contamination before also emptying those bins into the larger yellow-topped 

recycling bins (Figure 4.2). 
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Figure 4.2.   Top left:      Green Envirokids sashes on display in Mrs Brolga’s classroom.  

Top right:  Envirokids lining up for the weekly weighing of paper recycling 
boxes collected from every classroom and office in the school.  

Bottom left:  Envirokids removing contamination from schoolyard recycling bins 
before tipping the contents into the yellow-topped recycling bins.  

Bottom right: The three bin waste sorting system at Lighthouse Primary School – 
compost bucket, blue recycling bin, green general waste bin.  

 

Students in Mrs Brolga’s class were always more involved than students in other 

classes or year groups (Tables 4.1, 4.2 and 4.3), but as more teachers became involved 

in the sustainability efforts, most notably after 2006, there was an increase and 

diversification of opportunities for students to get involved (Tables 4.2 and 4.3). These 

opportunities ranged from being on the Year 6 composting team, being an Eco-Ranger 

or simply putting food scraps into the correct bin, to performing items in dance 

Eisteddfods that illustrated themes of sustainability or participating in school-wide 

charity drives such as the Christmas Shoe Box Appeal.  

Examples of this diversification were the initiatives of Mrs Osprey and her Year 

6 class. The children in this class started a school newspaper called the ‘Sustainability 

Age’, which was designed to be read by all students and parents (Table 4.3). Articles in 

the newspaper included stories, interviews or news pieces about the school’s various 

sustainability initiatives: the waste minimisation and water conservation efforts, dance 
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and musical performances, and sporting achievements. Sustainability themed 

crosswords and colouring in pages were included towards the end of the newspaper. 

Some students in her class also took on the role of chopping up the daily fruit and 

vegetable waste then feeding it to the compost tumbler or worm farm (Figure 4.3, Table 

4.2). Mrs Opsrey described the influence of these students’ involvement on the rest of 

her class, saying, 

They’re always exposed to it, and they know that the kids are at compost every 
day. Coz I’ll say “alright, when the composters get back”. So they know. 
They’re not actually doing it but they know what’s happening. … [The compost 
bins] are all around the school so they see them every day. If they’ve got fruit or 
whatever they have to obviously put it in the bin.  

 

Figure 4.3.   Top left:  Carbon material (paper, dried leaves, etcetera) for adding into 
compost. Bottles of worm juice fertiliser and bags of compost stored 
for later sale. 

Top right:  Girl from Year 6 composting team chopping-up the daily fruit and 
vegetable scraps.  

Bottom left:  Closer look at how the fruit and vegetable scraps are chopped.  

Bottom right: Year 6 composting team turning the compost tumblers. 
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There was evidence that the behaviours of students across the whole school were 

being influenced by the focus on sustainability. Mrs Mallard commented,  

What I have noticed is that the school is clean. The kids do not leave their 
rubbish around. They’re very conscious about doing that. … They’re always 
keen and enthusiastic to volunteer, to do anything – as a lot of children are, I 
know – but I never hear anybody saying, “Oh. I’ve got to go and collect the 
rubbish! Or the boxes or the paper”. It’s not like that at all. I think it’s a really 
positive environment for them. 

A school-wide students’ environmental committee called ‘Eco-rangers’, 

established in 2007 (Table 4.2), invited two representatives from each classroom in 

Years 1 – 7. Mrs Brolga established the Eco-rangers with the intention of “empowering 

the kids to be able to take on the initiatives that we’ve got at the school” and with the 

hope that students would “take it back to their class to get in so that those classes who 

didn’t have that involvement still felt involved and felt important”.  

The Eco-rangers would meet during lunchbreaks, three occasions per term. To 

be a class representative it required self-nomination from the students and for their class 

teacher to decide which two of the nominees would be an Eco-ranger for that term. 

Interviewed students who had been an Eco-ranger described their interest in this role as 

coming from simple curiosity or personal concern for environmental topics. Regarding 

the sacrifice of his lunchtime, one enthusiastic student remarked, “It takes up your 

lunchtime, but when you think about it, your lunchtime isn’t as important as saving the 

planet. No planet no lunchtime anyway”.  

One of the responsibilities of the Eco-rangers, together with the Envirokids, was 

to make sustainability related announcements at school assemblies. They finished every 

announcement with the school motto, “if you’re not part of the solution, you’re part of 

the problem”, which began being used in 2004 by students from Mrs Brolga’s Year 7 

class (Table 4.1). 

Researcher observations from two Eco-ranger meetings revealed that students 

did not display particular connection to the group or ownership of the sustainability 

initiatives. They appeared to see their role as an opportunity to report what they had 

seen other students or teachers doing wrong, as though they were the environment 

police. For example, some Eco-rangers reported that a classroom had left their heater on 

past the 10am winter curfew, or that students were playing in the toilet block and 

wasting water on a hot day.  

These reports from the students were useful for Mrs Brolga and other 

administrators to review policies or discipline students who were wasting water, but 
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seemed far from the goal of student empowerment and cultivating a willingness to act. 

These observations were reinforced by comments Mrs Brolga made in her interview 

regarding waning interest from students in the upper-school,  

I felt last year that we had kids in the upper school where there were people who 
didn’t want to be Eco-rangers. There can be a number of reasons for that, 
number one, the teacher’s not motivated – ‘do you want to be an Eco-ranger, 
okay get your maths book out’ sort of thing. Whether it’s the badge? And I’ve 
often wondered like the size of the badge –it’s a big round badge rather than a 
councillors or captain’s badge, whether that’s something that the older kids 
don’t want to wear.  

Teacher motivation or badge size may well have been a factor in waning student 

interest from the upper-school, but it is also possible that older students would resonate 

better with being allowed greater opportunities to contribute to the direction and shape 

of the school’s sustainability initiatives.   

Curriculum Integration 

Whole-systems thinking and integrated learning in education for sustainability 

requires seeing sustainability not as an extra activity but as a “vehicle through which 

you can teach”, as Mrs Brolga attested. Mrs Brolga explained that such efforts provide 

context and make learning more interesting to students because students are “very 

motivated when you’re talking about animals and the Earth and they relate to it”. In this 

way, teachers at Lighthouse Primary School were making efforts to build concepts 

across learning areas such as, mathematics, English, science and technology, art, and 

history. Mrs Mallard gave an example of how the environment can even be explored 

through music, 

This year we’ve done the water cycle, so I’d go through the water cycle with 
them, “so what sort of sounds are you going to make up in the sky, what sort of 
sounds are coming down?” We would record that. That was their water cycle 
music. Some of the songs are definitely connected to the environment. And some 
of the lyrics when we listen to the lyrics you say, “Well, what is this meaning?”. 
And I think they realise that perhaps through song you can get a message 
across. … I do try to bring it in. Sometimes it is hard, if you’re having a look at 
composers or classical music in different periods.  

Mrs Osprey asserted that there should be a balance in the approach to integrating 

sustainability concepts, saying, 

With any topic you can incorporate it, but sometimes it is nice to step back a 
little bit. When you start it again they’re sort of fresher. 

Mrs Brolga discussed the need for compulsory professional learning and pre-

service university education to help teachers develop whole-systems thinking and to 



130 

CHAPTER 4: A PIONEERING PUSH – LIGHTHOUSE PRIMARY SCHOOL 

learn how to integrate sustainability concepts “into the whole curriculum, not see it as 

just an add-on extra, and not just as a subject that you’re going to teach”. Her 

suggestion to AuSSI – WA was that there “should be compulsory professional learning 

that [all teachers] need to do that needs to be updated, it’s not just a one off thing”, and 

“it should be something in each term of the year, four times a year, that they focus on so 

that it is a major thing”. 

As a new teacher to the school and new to teaching, Mrs Osprey described how 

joining the school had influenced her ability and interest in integrating sustainability 

principles into her classroom teaching. She also said that before working at this school 

she “probably” would have liked to have more pre-service education about 

sustainability, but since “coming into this school” she would “most definitely” have 

appreciated prior knowledge. Mrs Osprey was proud of what she had learned from 

being at Lighthouse Primary School, however, and stated that, “even going into other 

schools now I’ve been here, I have a lot to offer them in my knowledge and how to 

implement certain things”.  

The school’s focus had not only influenced Mrs Osprey’s teaching, it had 

impacted her personal motivation towards behaviours such as recycling and sorting 

waste at home. In particular, Mrs Osprey noted the impact of the school motto on her 

attitudes, saying, “‘If you’re not part of the solution, you’re part of the problem’, that 

always sticks in my head. And they say it every assembly”.  

The principal, Mr Honeyeater, displayed a deep understanding of whole-systems 

thinking. He described how the performing arts could be linked with principles of social 

and environmental sustainability and that daily readings of the solar power meter can be 

used to support mathematics outcomes. He also explained that he sees environmental 

sustainability inextricably linked with values and social sustainability, that “caring for 

others is the same principle as caring for place”. Mr Honeyeater continued by stating 

that he encourages “out-of-self thinking” by making sure the school does something for 

charity every year, such as fundraising for Wheel Chairs for Kids or Christmas gift 

boxes for the needy donated through the local Lions Club charitable organisation 

(Tables 4.2 and 4.3). He explained that instead of giving funds to large charities, like 

many schools (e.g. Telathon), their school’s fundraising goes to a local charity so that 

the “kids’ and communities’ efforts are visible”.  

Mr Honeyeater was enthusiastic about the need, the benefits and the ease of 

integrating sustainability principles across all curriculum learning areas. He gave 

examples of children whose academic performance across all subject areas, school 
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attendance and attitude to learning had increased as a result of being more hands-on at 

school, stating,  

One of the things you want to do for kids is make them wake up in the morning 
and want to go to school. It is something where hopefully they get a job, a 
responsibility in sustainability to do with their class – to tend the garden, to 
water the garden, so that they wake up and say, “I need to go to school because 
I’m important. I’ve got stuff to do and they rely on me doing it”. That’s what you 
want. Then you start teaching them and say, ‘okay we will do all that but we’ve 
got to do reading and writing first’. 

Summary 

The sustainability efforts at this school were deep and widely spread across the 

school. A large proportion of teachers, students, parents and administrators supported 

the program and were actively involved in maintaining the various systems established 

into weekly school routines. A number of teachers and parents also showed interest in 

contributing ideas or spearheading small projects that complemented the overall school 

sustainability focus. It was apparent that the program would not have been as deeply 

embedded without the monumental drive and motivation of Mrs Brolga or the support 

and vision of Mr Honeyeater.  

It was also apparent that becoming an AuSSI – WA school helped many 

teachers who had previously been reticent to participate or disinterested by 

environmental themes, to find ways of engaging with the program. The broad definition 

of education for sustainability encouraged by AuSSI – WA seemed to help these 

teachers to cross a philosophical bridge and see that their passions in music, sports, 

dance or values education can not only complement a whole-school sustainability 

education focus, but can add enormous value and life to the program. 

 There was evidence to suggest that the school could do more towards engaging 

student voice and cultivating a willingness to act. This research will provide feedback to 

Lighthouse Primary School and Mrs Brolga, that they could do more to create authentic 

opportunities for the students to raise and discuss their concerns about sustainability 

issues in and around the school, and to garner the students’ ideas about how they could 

tackle issues as a group. More could also be done to develop group identity with team 

building exercises. 
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Research Question 2: What was the Environmental and Sustainability Knowledge 

of Upper-Primary Students at Lighthouse Primary School? 

Mind maps were used to estimate students’ knowledge of pro-environmental 

behaviours, their understanding of sustainability and the extent of their whole-systems 

thinking. The depth, volume and breadth of students’ responses to two central 

constructs: sustainability and things I can do to help the environment, were used as 

indicators to estimate knowledge. Mind maps were conducted with students from Years 

4, 5 and 6 (n=161). The results are presented and discussed in this section, and are 

discussed again in the conclusion of this chapter to triangulate with behaviour data.  

Results 

Mind maps were coded into a quantitative format using the coding scheme 

described in Chapter 3. Non-parametric tests were performed on the data to determine if 

statistical differences existed between year groups (Years 4, 5 and 6), or constructs 

(sustainability and things I can do to help the environment), for depth, volume and 

breadth of student knowledge. The total number of hierarchies that a student drew from 

each construct represented depth of knowledge. The total number of ideas that a student 

gave for each construct represented volume of ideas. The total number, or scope, of 

themes across which a student generated ideas for each construct represented breadth of 

student knowledge. To illustrate patterns and significant differences, the median number 

of hierarchies, ideas and scope of themes were graphed for each of the year groups and 

central constructs. 

Further, non-parametric analyses were performed to determine if there were 

significant differences in the proportion of students that responded for each of the nine 

emergent themes. To achieve this, students’ responses were simplified to a binary 

format (presence = 1, absence = 0). These data provided a measure of percent response 

per year group and per construct. Results are presented graphically and discussed. 

Depth. Kruskal-Wallis tests found no statistical difference in depth of student 

knowledge (number of hierarchies) across year groups or between the two constructs 

sustainability and things I can do to help the environment. Figure 4.4 illustrates the 

findings. 
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Figure 4.4. Depth of knowledge for each construct, nS = 161, nHE = 161.  

Volume. Analyses of volume of knowledge (total number of ideas) did not 

include responses from the theme simple. Table 4.4 presents the statistical results from 

Kruskal-Wallis tests. No significant difference was found in volume of knowledge year 

groups, but a statistical difference was found in volume of knowledge between the two 

constructs sustainability and things I can do to help the environment. The construct 

things I can do to help the environment displayed greater number of ideas than did 

sustainability. Figure 4.5 illustrates the findings. 

Table 4.4. Statistical results from Kruskal-Wallis tests of Ideas compared across year groups 
and constructs.  

 df n χ2 p 

Ideas: year groups 2 322 3.11 .211 

Ideas: constructs 1 322 29.40 ** 
* p < .05, ** p < .01 
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Figure 4.5. Volume of knowledge for each construct, nS = 161, nHE = 161.  

Breadth. Analyses of breadth of knowledge (scope of themes) did not include 

responses from the theme simple. Table 4.5 presents the statistical results from Kruskal-

Wallis tests. A Kruskal-Wallis test found no significant difference in breadth of 

knowledge across year groups. Another Kruskal-Wallis test revealed statistical 

difference in breadth of knowledge between the two constructs sustainability and things 

I can do to help the environment. The construct things I can do to help the environment 

displayed greater scope of themes than did sustainability. Figure 4.6 illustrates the 

findings. 

Table 4.5. Statistical results from Kruskal-Wallis tests of Scope of Themes compared across 
year groups and constructs.  

 df n χ2 p 

Themes: year groups 2 322 .39 .824 

Themes: constructs 1 322 24.77 ** 
* p < .05, ** p < .01 
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Figure 4.6. Breadth of knowledge for each construct, nS = 161, nHE = 161.  

Percent response. Percent response per theme was investigated to determine if 

there were differences in the proportion of students in each year group that responded to 

each theme per construct. All students’ responses were minimised to a binary format 

(presence = 1, absence = 0) to look for patterns of percent response per theme.  

Kruskal-Wallis tests were performed, comparing the proportion of students’ 

responses across themes per construct, and found significant differences between 

constructs for nearly all of the themes, with things I can do to help the environment 

scoring higher than sustainability on all environmental themes, and sustainability 

scoring higher on the themes values, advocacy and philanthropy and simple. Table 4.6 

summarises the statistics for these significant differences and Figure 4.7 illustrates the 

patterns of each theme per construct.  

Table 4.6. Significant results from Kruskal-Wallis tests of percent response compared across 
constructs.  

 df n χ2 p 

Waste 1 322 6.38 * 

Water 1 322 14.52 ** 

Biodiversity 1 322 19.51 ** 

Energy 1 322 9.53 ** 

Air & Transport 1 322 8.40 ** 

Values 1 322 9.41 ** 

Simple 1 322 18.47 ** 
* p < .05, ** p < .01 
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Figure 4.7. Percent response per theme per construct, nS = 161, nHE =161.  

Further Kruskal-Wallis tests were performed, separately for each construct, on 

the proportion of students’ responses for each theme per year group, and significant 

differences were found, as presented in Table 4.7. Post hoc Mann-Whitney U tests were 

performed to determine which year groups were most different, as presented in Table 

4.8. Figure 4.8 illustrates the patterns for each construct, year group and theme. 

Table 4.7. Significant results from Kruskal-Wallis tests of percent response compared across 
year groups per construct.  

 df n χ2 p 

Biodiversity environment 2 161 9.18 ** 

Energy environment 2 161 7.80 * 

Complex sustainability 2 161 6.73 * 

Simple sustainability 2 161 7.65 * 
* p < .05, ** p < .01 

 



137 

CHAPTER 4: A PIONEERING PUSH – LIGHTHOUSE PRIMARY SCHOOL 

Table 4.8. Results from post hoc Mann-Whitney U tests of percent response compared across 
year groups. 

  U z p r 

Post hoc: Yr 4 and Yr 5 1345 -  .44 .658 - .04 

Post hoc: Yr 4 and Yr 6 1145 - 2.38 * - .23 Biodiversity environment 

Post hoc: Yr 5 and Yr 6 1042 - 2.79 ** - .27 

Post hoc: Yr 4 and Yr 5 1257 - 1.28 .200 - .12 

Post hoc: Yr 4 and Yr 6 1276 - 1.53 .126 - .15 Energy environment 

Post hoc: Yr 5 and Yr 6 1079 - 2.76 ** - .27 

Post hoc: Yr 4 and Yr 5 1157 - 2.46 * - .24 

Post hoc: Yr 4 and Yr 6 1406 -  .92 .359 - .09 Complex sustainability 

Post hoc: Yr 5 and Yr 6 1254 - 1.62 .105 - .16 

Post hoc: Yr 4 and Yr 5 1121 - 2.18 .029 - .21 

Post hoc: Yr 4 and Yr 6 1452 -  .28 .780 - .03 Simple sustainability 

Post hoc: Yr 5 and Yr 6 1109 - 2.46 * - .24 
* p < .017, ** p < .01 (Bonferroni adjusted alpha level of .17) 
r is Cohen’s r – a measure of effect size. Cohen’s r effect size range: .1 = small, .3 = medium, .5 = large. 

 
Figure 4.8. Percent of year group response per theme per construct, n4 = 54, n5 = 52, n6 = 55.  
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Discussion 

Year group differences. There were no differences across year groups for each 

of depth, volume and breadth of knowledge (Figures 4.4, 4.5 and 4.6). This may reflect 

that the whole-school approach to sustainability education had equally reached children 

in all year groups. A look at the proportion of year group responses across themes 

(Figure 4.8) illustrated year group differences in biodiversity conservation and energy 

reduction for the construct things I can do to help the environment and year group 

differences in complex and simple for the construct sustainability, which may reflect 

differences in the focus of the year groups. 

The patterns found for things I can do to help the environment suggest that 

students in Year 4 and 5 may have done a recent unit of work on plants and animals, 

compared to Year 6 students, and that this difference only emerged for the construct that 

specifically prompted their responses to environmental actions (Figure 4.8). Similarly, 

students in Year 6 especially, had possibly been learning about reducing energy use, 

compared with students in Year 5. Interestingly, however, interviewed teachers 

indicated that the Year 4, 5 and 6 students had been learning about water, because of the 

recent timing of National Water Week. Furthermore, Mrs Osprey, a Year 6 teacher, 

stated that students across the whole school had incidental exposure to messages about 

reducing energy use “every day, with our lights and with the notices over the PA”, and 

did not describe a recent focus on energy reduction in her teaching plans. 

For most themes in things I can do to help the environment, it is interesting that 

the proportions of responses from students were consistent across year groups. It is 

possible that this result was affected by the whole-school approach to sustainability 

education and perhaps also bolstered by Year 4 students who were in Mrs Brolga’s class 

at the time of data collection or had in the past been in Mrs Brolga’s class, and were 

consequently more likely to have a broad knowledge of environmental actions because 

of their frequent exposure to these topics.  

Patterns were different for sustainability, however, with a significantly greater 

proportion of students in Year 5 showing more complex ideas (ideas associated with 

more than one theme) as well as more simple ideas (usually simple nouns) (Figure 4.8). 

These results initially seem to contradict each other, but it was likely that the students 

who responded with complex ideas were different from those who responded with 

simple ideas. Such results suggest that students who gave complex ideas were more 

familiar with issues of sustainability and possibly that these students were being 

exposed to a broader perspective of sustainability in Year 5, as well as having 
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previously been in Mrs Brolga’s class, an Eco-ranger or otherwise closely involved in 

the school’s sustainability initiatives. By contrast, the students who responded with 

simple ideas, were probably less familiar with issues of sustainability and either had 

little interest in being involved in the school’s sustainability initiatives or had missed 

opportunities to become involved.  

Construct differences. There were no differences between the two constructs 

for depth of knowledge (Figure 4.4), but there were differences between constructs for 

volume and breadth of knowledge (Figures 4.5 and 4.6), with things I can do to help the 

environment scoring higher than sustainability. Significant differences were also found 

between the two constructs in the proportion of student responses toward nearly all of 

the themes, as illustrated in Figure 4.7. Not surprisingly, there was a greater proportion 

of students who gave environmentally related ideas for things I can do to help the 

environment, but environmental themes also were predominantly mentioned for 

sustainability. The very low proportion of responses for social and cultural wellbeing, 

compared with the large proportion of responses for the various environmentally related 

themes, indicate that for most students, sustainability was more broadly associated with 

environmental themes than socio-cultural or economic perspectives.  

Interestingly, there was a significantly higher proportion of students who had 

ideas about values, advocacy and philanthropy for the construct sustainability compared 

with things I can do to help the environment, indicating that some students may have 

had a broader understanding of sustainability. However, these kinds of responses may 

have been implied by the way the researcher had defined sustainability. Sustainability 

was defined for all students as “helping the world stay healthy for a long time”. 

Examples of responses coded into the theme values, advocacy and philanthropy were: 

“raise money”, “tell everyone”, “helping future generations”, “keep it healthy” and 

“look after the environment”.  

There was also, however, 19 percent more students who gave simple ideas for 

the construct sustainability compared with things I can do to help the environment 

(Figure 4.7). This result may highlight confusion in students’ understanding of 

sustainability as a concept, and could suggest that sustainability was an ambiguous term 

for many students. Overall, these results suggest that students had definitely 

differentiated between the two constructs in their minds and that most students found it 

easier to think of many and more various ideas of how they could help the environment 

compared with ideas about sustainability.  
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Trends in percent response per theme. An overall trend in rates of response 

towards certain themes was found in the data, as illustrated in Figure 4.7, where waste 

management, water conservation and biodiversity conservation had higher rates of 

response than other themes that were either more difficult for students to generate ideas 

or themes the students were less exposed to in their lives. These trends were consistent 

across constructs although they were stronger for things I can do to help the 

environment. Data from document searches (Tables 4.1, 4.2 and 4.3) illustrate that 

waste management, water conservation and biodiversity conservation were the most 

heavily emphasised themes in Lighthouse Primary School’s sustainability initiatives. 

Whereas, other themes such as air pollution and transport choices and energy reduction 

had been somewhat less of a focus at Lighthouse Primary School.  

For example, walking and cycling to school had been an annual focus from 2004 

to 2007, but had not been strongly emphasised in recent years (Tables 4.1, 4.2 and 4.3) 

because it was not strongly supported by parents. To this effect, Mrs Osprey 

commented, “Not this year but the first two years I was here, we had Millennium Kids 

[who ran the Travel Smart incursion] and that was always part of our school”. Mr 

Honeyeater explained, 

We’ve tried getting the walking bus and all that but just can’t get it going. It’s 
much harder to get it now because of all the problems around the place. It’s just 
people have that perception.  [How many percent of students would live close to 
the school?] About 80, and very few would walk. [And why would that be?] 
Worry, not letting the kids out. I don’t think they’re spoiled but I call it over-
indulged … And because we go over [a large main road] a lot of them would be 
picked up. And if you look at how many ride their bikes, there’d be 6 bikes, 7 
bikes, not many, not many. … All the footpaths have got those footprints, the 
blue ones, which are the safest way to come to school. But we haven’t been able 
to get that [going].  

Reducing energy use, however, had become a strong focus in recent years 

(Tables 4.1, 4.2 and 4.3), so it is unexpected that less than 30 percent of students 

mentioned this theme. This finding could indicate that that energy reduction was less 

tangibly associated with the environment or sustainability, that it was less reinforced in 

their homes, or that the school’s emphases on waste management, water conservation 

and biodiversity conservation caused students to weight their responses towards these 

themes.  

Summary 

Mind mapping of Year 4, 5 and 6 students at Lighthouse Primary School 

highlighted four key implications:  
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1) There was no difference in the depth, volume or breadth of environmental or 

sustainability knowledge between Year 4, 5 or 6 students, which indicates that the 

whole-school sustainability focus had permeated all year groups. 

2) Students had a greater volume and breadth of ideas for the construct things I can do 

to help the environment than for the construct sustainability, which could indicate 

latent confusion or ambiguity towards sustainability as a concept.  

3) The majority of students related sustainability with environmental themes and a 

significantly larger proportion of students gave simple ideas for sustainability, 

which indicates sustainability was a concept that most students thought of as 

environmental and was a difficult term for many of them to grasp. 

4) A large proportion of all students gave ideas in the themes of waste management, 

water conservation and biodiversity conservation, but other environmental themes 

such as air pollution and transport choices and energy reduction were less popular. 

Triangulated with data from interviews and document searches this result confirms 

that students’ responses were influenced by those themes that were being 

emphasised most frequently in the school’s sustainability initiatives and, in the case 

of air pollution and transport choices, were being reinforced by parents.  

 

Research Question 3: What were the Environmental Behaviours of Upper-

Primary Students at Lighthouse Primary School? 

This research question examined the impact of education for sustainability on 

the adoption of environmental behaviours in upper-primary students at Lighthouse 

Primary School. The question was investigated using surveys conducted with students 

from Years 4, 5 and 6 (n=161). Follow-up surveys were conducted in 2010 with 

students from Years 5, 6 and 7 (n= 157). In 2010, there were 29 students that had either 

left the school or were not present on the day of the survey (Yr 5 = 10, Yr 6 = 10, Yr 7 

= 9). There were, however, 25 new students in 2010 (Yr 5 = 9, Yr 6 = 9, Yr 7 = 7) who 

participated in the survey at Lighthouse Primary School. 

This section explores seven common pro-environmental behaviours that students 

could practice in their homes with little family support (as described in Chapter 3). 

These were:  

1) Turning off lights 

2) Recycling paper or plastic 

3) Having short showers 
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4) Saving water in other ways 

5) Walking, biking, or bussing to school 

6) Eating home grown fruits or vegetables 

7) Putting food scraps into a worm farm or compost bin 

The 2009 and 2010 student surveys included sets of questions to measure: 1) 

students’ self-reported frequency of undertaking each of the seven pro-environmental 

behaviours at home, 2) students’ perceived frequency of learning about related 

environmental topics at school – Learning, 3) students’ perceived importance of school 

environmental experiences – Importance, and 4) students’ degree of participation in 

each behaviour at home – Participation. Student responses to these questions built a 

picture about which pro-environmental behaviours were being practiced by students 

with greater frequency and enabled inferences to be made about why certain patterns 

may have emerged.  

Results 

The analyses highlighted interesting patterns in students’ pro-environmental 

behaviour. Behavioural mechanisms were deduced by triangulating results from the 

descriptive statistics and chi-square analyses for each behaviour and comparison 

variable measured. Certain behaviours displayed similar patterns and were grouped 

together. The groups were categorised according to the percentage of students that 

indicated they performed a behaviour on a more than weekly basis: high, moderate and 

low (Figure 4.9). The groups are presented and discussed in the following sections. 
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Figure 4.9. Percentage of students that reported they undertook each of the seven pro-
environmental behaviours in 2009 and 2010 ‘never’, ‘less than weekly’ or ‘more than weekly’. 
n2009 = 161, n2010 = 157. Resulting patterns suggested certain behaviours grouped together to 
form three categories: high (> 70%), moderate (40% - 70%) and low (< 40%) frequency.  

Chi-square tests were conducted to investigate whether certain behaviours were 

performed in greater frequency than others because of a relationship with Learning, 

Importance or Participation. This was done separately for the data from 2009 and 2010. 

If significant associations were found, variable width box plots were performed to 

observe and infer the patterns.  

Results from 2009 and 2010 surveys at Lighthouse Primary School, are 

summarised in Table 4.9, and suggest that varying combinations of Learning, 

Importance and Participation drive Year 4, 5 and 6 students to participate in certain pro-

environmental behaviours at home. The stories that emerged from the relationships 

between each of the seven measured behaviours and the three comparison variables: 

Learning, Importance and Participation, are discussed in the following paragraphs. 

Summary and Discussion 

At Lighthouse Primary School, the weekly practice of pro-environmental 

behaviours by upper-primary school students in their homes was largely related to the 

students’ degree of participation within their families. Table 4.9 displays a summary of 
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the dominant relationships between the seven estimated behaviours and the three 

comparison variables: Learning, Importance and Participation. Detailed results from 

relationship testing using chi-square tests and box plots are presented and described in 

Appendix 4. The following discussion draws on data presented primarily in Table 4.9 

but also from the more detailed data analysis presented in Appendix 4. 

Table 4.9. Summary of the dominant relationships between seven pro-environmental behaviours 
that students could practice in their homes and the three variables: Learning, Importance and 
Participation. The prevalence of each behaviour is shown as a proportion of the total sample. 
Dominant patterns between Learning, Importance and Participation and weekly behaviour are 
presented to infer the features that had greatest influence on each behaviour.  

Behaviour Prevalence* Practiced weekly, when: 

  Learning Importance Participation† Other 

Turning off lights Widespread - - Family norm - 
Recycling paper or 
plastic 

Widespread - - Family norm - 

Short showers Common Weekly Important Student            
co-enthusiast 

- 

Saving water Common Weekly Important Family norm 
(2009) 
Student             
co-enthusiast 
(2010) 

- 

Walking, biking or 
bussing to school 

Common Weekly or 
less 

- Student            
co-enthusiast 

Proximity 
< 2km 

Eating home grown 
fruits or vegetables 

Uncommon Weekly or 
less 

- Student             
co-enthusiast 

- 

Putting food scraps 
into a worm farm or 
compost bin 

Uncommon - - Family norm - 

* Prevalence: Widespread, > 70 percent of all students did this weekly; Common, 40 – 70 percent of all 
students did this weekly; Uncommon, < 40 percent of all students did this weekly. 

† Participation: Family norm = Students participated weekly even if they were not one of the most active 
family members. Student co-enthusiast = Students participated weekly when they were one of the most 
active family members.  

Many students at Lighthouse Primary School turned off lights, recycled and put 

food scraps into a worm farm or compost bin on a weekly basis when it was a family 

norm (Table 4.9), and indicate that the practice of these pro-environmental behaviours 

by students in their homes was directly related to whether the behaviour was a family 

priority. The term family norm was inferred when it was observed that most students 

who practiced a behaviour on a weekly basis did so even if they were not one of the 

most active family members. For example, students who put food scraps into a worm 

farm or compost bin on a weekly basis did so even if they identified that their parents 

did this more often. For other behaviours, however, it depended on the student being a 
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co-enthusiast (Table 4.9). The term co-enthusiast was inferred when it was observed 

that most students who practiced a behaviour on a weekly basis did so when they were 

one of the most proactive family members in this activity. In families where parents or 

siblings were most proactive in these behaviours students were less likely to do the 

behaviour weekly. Water saving, however, was related with family norms in 2009, but 

in 2010 depended on the student being a co-enthusiast (Table 4.9).  

The behaviours whose frequencies were related to the behaviour being a family 

norm were: turning off lights, recycling and putting food scraps into a worm farm or 

compost bin (Table 4.9). Turning off lights is a very simple behaviour that can be done 

multiple times per day, and when the data were explored for daily trends it was found 

that most students did indeed turn off lights daily (Appendix 4). Is suspected that 

students turned off lights regularly, regardless of which family members were most 

proactive and without influence of Learning or Importance, because of the inherent 

simplicity of this behaviour. Moreover, it is postulated that turning off lights was a daily 

habit for most students. Turning off lights is also likely encouraged by parents, so it is 

probable that in families where parents were most active, the children were being 

encouraged to turn off lights regularly, thus masking any difference.  

Recycling was done weekly by most students and was considered a family norm 

(Table 4.9). It is suspected that recycling was a priority for most families, and was an 

easy behaviour for students to participate in to the extent they chose. Similar to turning 

off lights, the weekly practice of recycling was not influenced by Learning or 

Importance, most likely because these are both easy behaviours to perform and are often 

featured in large scale awareness campaigns at school and through public media 

(DCCEE, 2012; Gardner, Szatow, Horn, & Quezada, 2009; Ha & Santucci, 2005). 

Furthermore, recycling has become a norm in Australia, and for most Australian 

households, is made easier because of recycling bins and removal services provided by 

local and regional councils (Ha & Santucci, 2005; RRT, 2012). Many local and regional 

councils also provide recycling education to their constituent households by way of 

pamphlets and other free materials.  

Putting food scraps into a worm farm or compost bin on a weekly basis was an 

uncommon behaviour, and in families that had either of these systems students would 

participate weekly even if their parents or siblings were most proactive (Table 4.9). It is 

uncertain if these students considered putting food scraps into a worm farm or compost 

bin the same as putting food scraps into a kitchen bucket that would be taken outside to 

a worm farm or compost bin, so it is possible that true frequency of behaviour could be 
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less. Figure 4.9 illustrates that at least 40 percent of families had a worm farm or 

compost bin, but the majority of families did not, which was likely because of the 

resources, time, skills and effort required to maintain either of these systems 

(McKenzie-Mohr, 2011; McKenzie-Mohr, Schultz, Kotler, & Lee, 2012). It is asserted 

that schools wishing to influence the prevalence of students’ composting or worm 

farming at home, should involve parent education and involvement into their 

overarching agenda. For example, by forming a partnership with a local community 

organisation that already offers educational courses, like Living Smart or Earth Carers 

that both operate in Perth, Western Australia. 

The behaviours whose frequencies depended on students being a co-enthusiast 

were: eating home grown produce, alternative transport to school and short showers, 

(Table 4.9). The finding that more students would eat home grown produce weekly if 

they were a co-enthusiast (Table 4.9), was possibly related to them being one of the 

family members most involved in growing produce at home. If so, these students would 

probably have had more interest in eating their own produce compared with students 

whose parents were most active. This behaviour might, in turn, be influenced by an 

increased level of skills developed through learning at school about growing produce, as 

indicated by the significant relationship between Learning and eating home grown 

produce (Appendix 4). This relationship showed that students’ weekly behaviours were 

impacted by any frequency of learning about growing fruits or vegetables, and suggests 

that the permaculture gardens maintained by each year group at Lighthouse Primary 

School may have been successful in influencing the behaviours of students.  

Figure 4.9 illustrates that at least 70 percent of families grew produce at home. 

The low prevalence of eating home grown produce on a weekly basis, however, was 

unlikely because students were not interested or unskilled, but perhaps because produce 

is not always available every week. It also was possible that more family support was 

required to grow even simple herbs and fruits throughout the year. Interview data from 

parents, discussed in Chapter 8, indicated that some families did start growing their own 

fruits or vegetables at home because of the school’s influence. One parent described that 

participating in busy bees to maintain the school’s permaculture gardens was a positive 

influence on their family’s adoption of growing produce at home, saying “We’ve both 

been up and worked on the garden when they were setting it up and the little orchard”, 

and “thinking, well if they’re doing that at school, we should be doing more of that at 

home”. Together, these data suggest that if a school wishes to influence the prevalence 

of students’ eating (and growing) produce at home, the focus should involve parent 
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participation and possibly also a partnership with a community group, such as Living 

Smart, that could offer weekend permaculture courses for interested parents.  

Weekly walking, riding or bussing to school also was directly related to the 

student being a co-enthusiast (Table 4.9). When demographics were analysed it was 

found that students who lived less than 2 kilometres from the school were much more 

likely to walk, ride or bus to school on a greater than weekly basis compared with 

students who lived further than 2 kilometres from the school (Appendix 4). 

Consequently, it is suspected that proximity had greater influence on whether a student 

took alternative transport to school; thus, the relationship with Participation should not 

be over stated. For example, active students should not be compared to families where 

parents or siblings were more frequent in taking alternative transport to work or school 

because the household’s proximity to Lighthouse Primary School was likely a 

mediating factor.  

Nonetheless, it is interesting that, in 2009, walking, biking or bussing to school 

was a weekly behaviour for 44 percent of students, when 73 percent of students lived 

less than 2 kilometres from the school (Figure 4.9 and Appendix 4). It is particularly 

interesting, however, that in 2010, the proportion of students walking, biking or bussing 

to school on a weekly basis had increased by 13 percent (Figure 4.9). Figure 4.9 also 

illustrates that the proportion of students taking alternative transport to school at any 

time in the school year had also increased from 68 percent in 2009 to 76 percent of 

students in 2010. The 2009 result is concordant with the statement from Mr Honeyeater 

presented earlier in this chapter regarding the waning interest in walking or biking to 

school, but the 2010 result indicates that the school may have reinvigorated its walk-to-

school promotions. Chi-square results from 2010 support this assertion and indicate that 

the majority of students were walking, biking or bussing weekly when they learned 

about this topic at any frequency: less or more than weekly (Appendix 4.13). In 

addition, Mr Honeyeater had indicated, in his interview near the end of 2009, that the 

school was planning to do more promotions, saying, “There’s a new plan out now. A 

much simpler one”, and described, “You just do a couple of things … the first one is 

even if you start talking about the bus”. So, the results of this survey are encouraging 

and indicate that this new approach may have been effective. 

Taking short showers at least weekly was directly related to the student being a 

co-enthusiast (Table 4.9) and was most likely associated with motivation. Having short 

showers is an individual decision and a student that does not want to take short showers 

will not do so even if it is a family priority. This assertion is supported by the significant 
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relationship between Importance and short showers, indicating that students who 

attributed more importance to school environmental experiences were more motivated 

to moderate their shower length.  

Interestingly, however, there was a significant relationship between learning 

weekly about saving water and taking short showers at least weekly (Appendices 4.6 

and 4.7). The relationship with Learning could generally be attributed to the impact of a 

persistent focus on water conservation at Lighthouse Primary School. Figure 4.9 also 

illustrates that more students were active in having short showers in 2009 than in 2010. 

This difference could have arisen because the week that surveys were conducted in 

2009 was National Water Week and several teachers at the school had been focussing 

their teaching around the theme of water conservation. Although the survey questions 

asked students to think back on a scale of how frequently they learned about water 

saving and took short showers at home, the recent focus of teaching could have skewed 

results in 2009. Surveys were conducted at a later time in 2010, and might represent 

truer frequencies of learning about household water saving and student showering 

durations. Essentially, these results suggest an assertion that when students learned 

more frequently about water conservation they were more diligent in taking shorter 

showers and Importance became less related to their showering behaviours. 

Water saving behaviour was different to the other six behaviours assessed 

because it was related with family norms in 2009, but in 2010 depended on the student 

being a co-enthusiast (Table 4.9). Similar to results for short showers, general water 

saving was related with Importance and Learning (Table 4.9), and it is suspected that a 

focus on water conservation in 2009, because of National Water Week, influenced 

students to practice water saving behaviours weekly who may not usually have done so.  

In 2010, however, it is asserted that students’ water saving behaviours were more 

consistent with their ‘usual’ frequencies. Overall, these results are similar to those for 

short showers, and give a positive indication that, when students learned more 

frequently about saving water, they were more diligent in doing so. 

With regard to Importance and its relationship with the two water saving 

behaviours, this can be interpreted in two ways: 1) if environmental experiences are 

important to a student, they will perform pro-environmental behaviours frequently, 2) if 

students perform pro-environmental behaviours frequently, environmental experiences 

will become more important to them. For the water saving behaviours, weekly 

behaviour also was related to weekly learning, so it is suspected that these relationships 

should be interpreted in the first way: students who place importance on environmental 
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experiences will take short showers and save water at home more often, especially if 

they are being regularly encouraged or reminded to do so. By comparison, and despite 

low numbers, students that worm farmed or composted weekly also tended to place 

more importance on environmental experiences. However, because this behaviour was 

uncommon and dependent on family support, this relationship was interpreted in the 

second way: maintaining a worm farm or compost bin at home positively influences a 

student’s expressed importance towards environmental experiences.  

Overall, it is evident that the easy, quick behaviours, turning off lights and 

recycling, were widespread and probably impacted less by school learning experiences 

and more by social norms and available infrastructure. The time consuming behaviours, 

home grown produce and organic waste systems, were uncommon and impacted less by 

school learning and more by constraining factors of family support, time, effort, skills 

and resources. Travel to school was unique and impacted primarily by the students’ 

proximity to school. Finally, water saving behaviours were common and impacted by 

school learning as well as students’ expressed importance of environmental experiences.  

Chapter Conclusion 

Lighthouse Primary School had established an integrated, systematised whole-

school sustainability education program that was supported and endorsed by a large 

proportion of staff, parents and students. The sustainability program was initially 

spearheaded by one pioneering teacher, but after much time, energy, support and 

resources being injected into the program by multiple collaborators, together with some 

vision and tools provided by AuSSI – WA, the school’s achievements could be 

acknowledged as belonging to all staff, students and parents. There was, however, an 

impression that student involvement in the program was simply that, involvement, as 

opposed to authentic engagement where students’ voices help to shape and direct 

initiatives.     

It appears reasonable to conclude that whole-school sustainability education at 

Lighthouse Primary School had impacted students’ knowledge of environmental 

actions, but that many students were confused about what sustainability is and whether 

it is distinct from environmental perspectives. Nonetheless, the absence of year group 

differences for depth, volume and breadth of knowledge suggests that the sustainability 

initiatives had indeed permeated the whole school (or at least the upper-school). It can 

be inferred that whole-school sustainability education at Lighthouse Primary School had 

some impact on the regularity that students practiced several of the seven pro-
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environmental behaviours – either directly through weekly learning experiences or 

indirectly by influencing the degree of student participation at home. Turning off lights 

and recycling, however, were primarily influenced by family priorities. Overall, it was 

apparent that students at Lighthouse Primary School were surrounded by opportunities 

to develop pro-environmental knowledge, skills and motivation to act, and many 

students had indeed developed elements of action competence. 

The following chapter presents results from River’s Edge Primary School, which 

was in the early stages of setting up a whole-school sustainability program at the time of 

data collection in 2009. The cross-case comparison of results from Lighthouse, River’s 

Edge and Fertile Ground Primary Schools will be explored in Chapter 9, the synthesis. 
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CHAPTER 5: SMALL STEPS AND GIANT LEAPS 

– RIVER’S EDGE PRIMARY SCHOOL 

Education for sustainability is ultimately about education and 
capacity building and only secondly about environmental 

problem-solving. 

(John Fien, 2001, p. 19) 

This chapter presents a case study framed within whole-school, whole-system 

approaches to environmental education for sustainability. River’s Edge Primary 

School’s sustainability program was supported by the Australian Sustainable Schools 

Initiative in Western Australia (AuSSI – WA) and facilitated by Millennium Kids Inc. 

In 2008, the school set out to implement sustainability education using principles of 

action competence, shared responsibility and student leadership. At the time of data 

collection in 2009: 1) several teachers across year groups had begun to develop units of 

work that integrated sustainability concepts and actions, 2) a student representative 

committee was leading various whole-school initiatives, and 3) sustainability goals had 

been written into school plans, but 4) parent awareness and support of the program were 

minimal. This case study was characterised by the school’s newly adopted emphasis on 

sustainability education that was contrasted with a ‘lucky country’ reliance on natural 

resources by many families whose children attend the school, and resolutions proffered 

by Millennium Kids.  

River’s Edge Primary School is a prestigious private school located in a high 

socioeconomic suburb of Perth, roughly 15 kilometres west of the city. On the Index of 

Community Socio-Educational Advantage (ACARA, 2012b), River’s Edge Primary 

School was rated 1172 in 2009. This suburb and those surrounding it, are among the 

greatest polluters, biggest water users and have the highest eco-footprints, per person 

per year, in the state of Western Australia (ACF, 2010).  

Surveys and mind maps with students, interviews with teachers, the school 

principal, parents and students, observations of the school grounds, and document 

searches, were carried out at River’s Edge Primary School in 2009 and surveys were 

conducted with students once more in 2010. Twenty nine percent of the 155 students 

surveyed in 2009 and twenty six percent of the 128 students surveyed in 2010 lived 

within 2.5 kilometres of the school.  
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Research Question 1: What Organizational Factors Fostered or Impeded the 

Establishment of Sustainability Initiatives at River’s Edge Primary School? 

This section explores the organisational outcomes and challenges that River’s 

Edge Primary School encountered since the sustainability focus began and, whether 

being aligned with AuSSI – WA and facilitated by Millennium Kids influenced their 

focus. Results are presented across six themes, first, the history of sustainability 

education at the case study school and obstacles to its establishment, followed by five 

organisational elements important to the establishment of sustainability education: 1) 

school governance, 2) school planning, 3) community networks and partnerships, 4) 

student voice and engagement, and 5) curriculum integration.  

This section presents a discussion of the school’s sustainability focus, as 

reported by school staff. The main protagonists presented here are: Mrs Eagle Ray, the 

principal; Mrs Moray, the deputy principal; Mrs Redfin, the lead sustainability 

coordinator and teacher of Year 5; Mrs Salmon the coordinator of the student 

sustainability committee and teacher of Year 5; Mrs Marlin, a Year 6 teacher, and Mr 

Mackerel, a Year 4 teacher. Where relevant to support patterns in the data, quotations 

are also presented from personal communication with the CEO of Millennium Kids and 

from student interviews. 

It is relevant to note that at the time of data collection in 2009, River’s Edge 

Primary School (K – 12) had been operating for 78 years, since 1931. However, the 

separate junior school campus (K – 6) where this research was undertaken had only 

been open for three years, since 2006. Mrs Eagle Ray had been principal of the junior 

school for seven years. Mrs Moray had been teaching at the school for six years, Mrs 

Redfin for two years, Mrs Salmon for one year, Mrs Marlin for 20 years and Mr 

Mackerel for five years. 

History of Sustainability Education at River’s Edge Primary School 

Table 5.1 provides a summary of the sustainability initiatives that occurred each 

month at River’s Edge Primary School, from when the school commenced its focus in 

2008 to the time of data collection in 2009. This table will be referred to throughout this 

qualitative analysis of organisational outcomes and challenges encountered by River’s 

Edge Primary School.  

In early 2008, the case study school signed up to AuSSI – WA and in June 2008 

Mrs Eagle Ray, in consultation with the teaching staff, contracted Millennium Kids to 

facilitate their sustainability initiatives. The CEO of Millennium Kids described their 
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collaboration as a ‘partnership’ and stated, “A partnership is more than Millennium 

Kids giving to the schools. It’s about sharing knowledge and ideas”. The case study 

school’s partnership with Millennium Kids was founded upon a pre-existing interest 

among the school’s staff towards adopting a whole-school sustainability focus (Figure 

5.1). From June 2008 onwards, the number and diversity of sustainability initiatives 

undertaken by the school grew rapidly (Table 5.1).   

 

Figure 5.1. Timeline of sustainability activities at River’s Edge Primary School before their 
partnership with AuSSI – WA and Millennium Kids. 

Although River’s Edge Primary School’s affiliation with AuSSI – WA and 

Millennium Kids began in close succession, teachers and the school principal were very 

satisfied with the close facilitation and support provided by Millennium Kids. In 

describing the differences between the school’s connection with AuSSI – WA and 

Millennium Kids, Mrs Redfin explained,  

Millennium Kids will be our first port of call. … Having that connection allows 
those kids to access a global perspective, which perhaps they wouldn’t have 
been able to do if we didn’t have Millennium Kids. … It just pulls it all together 
having agencies, specifically Millennium Kids, who are more one on one with 
us. … Whereas AuSSI provides us with a state perspective and another resource 
for teachers but not on a specific school level. … We get a lot of AuSSI stuff 
through Millennium Kids. … AuSSI’s been what I wanted it to be. I haven’t had 
any problems with accessing what I need from them. And if I do it’s through 
Millennium Kids that I’ll go first.  

Millennium Kids worked closely with the principal and the lead sustainability 

coordinator to provide step-by-step support to the school. They delivered professional 

development tailored to the staff’s sustainability interests, used the Millennium Kids 

Ten Step Methodology with students, and helped the school foster relationships with 

parents, other sustainable schools, organisations and educational providers. When asked 

whether and in what ways the partnership helped the school develop its sustainability  
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focus and policies, Mrs Moray said, “definitely [by providing] guidelines, expertise, 

passion, they’ve got the passion”.   

When Millennium Kids began their partnership with the case study school in 

June 2008, they presented a professional development workshop to all staff “about the 

AuSSI framework and how it married with Millennium Kids” (CEO Millennium Kids, 

personal communication, 4 August 2010). A few months later Millennium Kids together 

with the deputy principal organised another professional development called ‘point to 

port’ (Table 5.1), during which school staff spent a day journeying along the Swan 

River learning about the “history, culture, geography, botany and animal life” 

(“Timeline”, 2010, para. 1) of the local area. Dr Noel Nannup, a respected Indigenous 

Nyoongar elder, was one of their guides on the day. Mrs Moray described the day, 

It became apparent to the staff as a whole that our direction must see us develop 
partnerships in a sustainable community and design learning activities to 
support a curriculum based on understanding the local effects of climate 
change, the diversity of both past and present, respect for all cultures and 
understanding of our landscape. 

School Governance  

The principal, Mrs Eagle Ray, is a highly motivated woman whose leadership 

style could be described as ‘managerial’, where influence is exercised through positions 

of authority (O'Donoghue & Clarke, 2010). The principal stated that “leadership is 

essential”, and “there’s a certain culture here where principal and head of junior school 

are key decision makers”. Mrs Eagle Ray was determined to influence the adoption of a 

whole-school sustainability program at River’s Edge Primary School, citing memories 

from her childhood, and a personal interest in environmental protection and reducing 

social disadvantage as key drivers for her passion in sustainable living. Her enthusiasm 

and direction were evident when she stated, 

I’m in the position to try and influence things [by introducing initiatives such as] 
fair trade coffee [in the staff room], reduce the amount of [plastic] wrap that’s 
used to wrap up dishes, … Encouraging walk to school with the community. And 
institutionally talking about how often you should be using your heating and air 
conditioning. It sounds a bit dictatorial, but there are whole-school things that 
you can actually do, like the whole-school recycling.   

Mrs Eagle Ray explained the steps leading up to their partnership with 

Millennium Kids, stating, “We got more staff on board who were really keen and 

passionate, then I drove the priorities”. She was aware that teachers integrated 

sustainability to “different extents” and shared her vision that “as the students go from 

teacher to teacher they’ll pick up inspiration for different things”.  
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All of the teachers interviewed acknowledged that leadership of their principal 

was integral to the school’s sustainability focus, and that losing her could be a threat to 

the process. They also voiced the importance of being flexible with time, resources and 

expectations, and not over-directing the process but providing support and 

collaboration. Mr Mackerel expressed his frustration with the expectations coming from 

the principal and other passionate staff members, stating, 

As a teacher it can get boring because you just keep doing it again and again 
and again, and you want to be able to have a bit of fun with it. It’s got to loosen 
up a bit. The problem we’ve got is there’s so much that we need to teach, and 
that we’re expected to teach. 

Engaging all collaborators in the decision making process was a difficult task, 

especially in these early stages of River’s Edge Primary School’s initiatives, and Mrs 

Redfin explained it as a delicate balance. She explained that the challenge for the 

school’s administration was being able to “keep staff motivated but at the same time not 

giving them additional work” because “when you start loading up the curriculum with 

initiatives that the school takes on you have to be very aware that you can lose staff”. 

She elaborated, saying, 

Taking on a big initiative at a school like this, you need to allow staff to take it 
on when they’re ready and not to say right in 2010 we’re doing this amazing 
project, the project’s going to be fantastic and I want you to do this. You just 
turn staff off, you know? Staff have got to be given a timeline of perhaps two 
years if you want something done well. And each staff member, all people take it 
on at a level they are ready to take it on. And support, collaboration, it’s just so 
incredibly important that staff can work with other staff and share the load, and 
share the love I guess of what you’re doing. … Being on the teacher level I’m 
aware, you know? You can see ripplings. You don’t need a seeing eye glass to 
know that “okay, people are tired, it’s not the time to bring this up”. 

 Mrs Redfin also clarified her role as lead sustainability coordinator and teacher 

stating that she has “to be very careful because I’m a colleague and you don’t want to 

saturate them yourself with your face”. She described her approach to encouraging 

participation from other staff members saying, “you have to let them find their own way 

of taking it on”, which she did by “encourag[ing] them and providing them with the 

resources”. 

School Planning 

River’s Edge Primary School had begun to integrate sustainability principles 

into their school policy documents, but these policies were limited in their relevance 

and impact within the school because they had not been collaboratively contributed to 

or evaluated by all staff. Instead, the policy had been created jointly by Mrs Eagle Ray, 
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Mrs Redfin and Mrs Moray with guidance from the CEO of Millennium Kids. Some 

policies included: 1) setting up of resources and infrastructure for class projects, such as 

garden beds or stoves, 2) initiating collaborations with community organisations, such 

as Slow Food International (partnership began in 2010), and 3) instituting waste 

minimisation policies in the staff rooms or energy reduction policies in classrooms.  

It was apparent from various examples described by the principal, teachers and 

in school documents, that the dominant perception of sustainability being encouraged 

among teachers and administrators at River’s Edge Primary School was of interlocking 

and equally weighted pursuits of socio-cultural equity, environmental preservation and 

economic justice. This conception of sustainability had been fostered by the school’s 

close collaboration with Millennium Kids, whose sustainability agendas – the “eight 

pillars of sustainability” had been adopted in school documents, sustainability 

conferences and in whole-school community outreach initiatives.  

The eight pillars of sustainability encouraged by Millennium Kids were: 1) 

waste, 2) water, 3) air, 4) native plants, 5) native animals, 6) energy, 7) leadership, and 

8) peace and lifestyle – which encompasses a range of socio-cultural, indigenous and 

community concerns. The CEO of Millennium Kids described these pillars as 

complementary to the ten fingers and toes of the environmental footprint and social 

handprint resources offered by AuSSI – WA, and encouraged River’s Edge Primary 

School to use both frameworks in setting their goals and policies. 

Community Networks and Partnerships 

In less than two years, the school built relationships with various agencies to 

tailor activities relevant to the school’s focus and the students’ interests. Millennium 

Kids facilitated connections with groups such as Ribbons of Blue, Travel Smart, Slow 

Food International, Millennium Kids Global Projects – South Africa and Indonesia, 

Aboriginal groups, other schools, the local town council, local bushland friends group 

and a local supermarket. Of this the principal said, “There are lots more ventures that 

are happening, like us connected with The Centre for Water Research [at The 

University of Western Australia]”. 

The CEO of Millennium Kids explained their approach to sustainability 

facilitation as “about capacity building… It’s not about taking a package in. It’s actually 

about sitting around collaborating and creating” (CEO Millennium Kids, personal 

communication, 4 August 2010). Mrs Eagle Ray described their collaboration as 

dynamic, saying “they keep stimulating us, keep us moving along, stop us from 

becoming complacent”. Mrs Salmon explained, “Millennium Kids are constantly in the 
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school. … They come to staff meetings, they come to assemblies” and “We see them 

quite a lot and they’re always explaining new things that are going on. They’re easy to 

get in touch with”. Of the support provided by Millennium Kids, Mrs Marlin stated, 

I think it focuses us, I think it helps us to find useful activities that you can do in 
school. Other schools have done them so you can have a look and follow 
through. That’s a real strength. 

Millennium Kids had also encouraged the school to weave sustainability 

messages into some of the existing whole-school traditions and priorities, such as 

Harmony Day and Friends of the Library (Table 5.1). These included attempts, 

described by Mrs Salmon as ways to “involve parents in initiatives that we are doing”. 

Mrs Eagle Ray explained, “We’re trying to build in some of our current traditions and 

then just double up on it”, for example, 

We have Grandparents Day every year. But what we did this time was we 
actually got the grandparents and children to compare the carbon footprint 
when they went to school versus the children. (Figure 5.2) 

 
Figure 5.2. Examples of student work created after Grandparents’ Day and references made to 
the “eight pillars of sustainability”. 

Despite best efforts the school encountered some challenges related to the recent 

rush of various sustainability activities and messages being provided to the students. 
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Mrs Marlin remarked that her approach with parents was to “tread carefully because 

there’s potential for it to backfire and for them to think it’s all too difficult we won’t 

bother with any of it”. She continued stating,  

I think you have to be careful because you can get to the stage where if [the 
students] are coming home every week, [saying] “I think we should be doing 
this, I think we should be doing that”, then I think you can overload the parents 
and they’ll just shut down. A lot of the parents will be doing it anyway, but those 
that are not would feel perhaps overwhelmed by all of this directive perceived 
from school. 

There were also challenges related to River’s Edge Primary School’s status as a 

prestigious private, primary school and a lucky country mentality observed among 

many parents. Mrs Eagle Ray and staff were conscious that many of the children’s 

parents work in the mining and resources industry and may be more financially driven 

than environmentally driven. Mr Mackerel said, “You don’t want to annoy anyone too 

much because a lot of the parents at this school work in the oil and gas industry”. Mrs 

Eagle Ray acknowledged, 

We’re fighting an upward battle of very wealthy and endowed families who 
perhaps are financially driven more than necessarily environmentally driven. … 
There’s an unwritten, unspoken sort of expectation that everything is just 
perfect. I think there is a slight expectation that we should be providing the 
service before looking after the environment. You know, I paid good money so 
why can’t I have my newsletter in paper? 

The principal and staff also were aware, however, that many of the students 

were from families of influence and that some of them may be in a position to lead 

systemic change when they grow up. Mrs Eagle Ray described her commitment towards 

driving the sustainability priorities, saying, “the students at this school are more than 

likely going to be decision makers for big companies or part of a private enterprise” and  

“these people can influence because some of these kids may go into politics and could 

make systemic change”. 

Student Voice and Engagement 

Millennium Kids fostered student engagement through use of their Ten Steps 

Methodology. This tool was used in student conferences (Figure 5.3 and Table 5.1), 

where students were given opportunities to voice their concerns and opinions about 

their environment and society. “The concerns realised were centred around the issues of 

air, water, trees, waste, native animals, energy, peace/lifestyle and leadership” 

(“Timeline”, 2010, para. 1), and became the platform from which the school set its 

focus (Figure 5.2). The deputy principal, Mrs Moray, spoke about the process, “They 
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[Millennium Kids] treat them [the students] like adults. They give them adult type 

activities, for instance creating an audit of what they see as important”.  

 

Figure 5.3.  Left: Examples of Millennium Kids’ student conferences.  

Right: Dolls made for student art activities that were donated to a Millennium 
Kids development project in South Africa. 

An immediate result of the first student conference in July 2008 was to establish 

a committee (Table 5.1) comprising teachers and students who worked together “to 

action the student body concerns arising from the Millennium Kids School Conference 

and the audited results” (“Timeline”, 2010, para. 1). Students on the sustainability 

committee met monthly during lunchtimes and were encouraged to work through the 

Ten Step Methodology to refine ideas for whole-school projects. These students were 

then given leadership roles in the student led sustainability projects around the school 

and took turns to make announcements at school assemblies. Mrs Salmon, the 

coordinator of the sustainability committee, explained,  

We meet weekly, usually the kids come along, they take the minutes, we’ll 
discuss what’s been going on, or if there’s an assembly coming up the kids will 
create a speech to give and they might give out awards to people that they see 
being sustainable around the school. It’s quite nice to see them involved. … The 
students come up with ideas to promote sustainability within the school. At the 
moment they’re collating all the information of what every year group is doing 
in sustainability and then they’re going to create a movie to promote what we’re 
doing. 

To be a member of the sustainability committee, students had to nominate 

themselves and write short answers to a series of questions that were reviewed by Mrs 

Redfin and Mrs Salmon. The committee was initially comprised of one student from 

each classroom in Years 4, 5 and 6, but from 2010 onwards would be extended to 

include students from across all year groups. The committee was overseen by Mrs 

Redfin together with Mrs Salmon who described her personal commitment to the 

student committee and facilitating their understanding of sustainability, saying, “I’d like 
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to continue it … It’s important” and “They’re like sponges they love it, they love 

talking about it”. 

There was evidence that students valued the collaborative process of being on 

the sustainability committee and the activities they were able to participate in. One 

student remarked, “Last year we went to a Millennium Kids conference and that was 

pretty inspirational because there were lots of people who were talking and we went to 

lots of places”. Another student described some of the initiatives of the committee,  

“We discuss what’s coming up, like water week and environmental week” and “We 

bring in games from different cultures and play them at house meeting times”. 

However, this student also commented that these leadership roles sometimes caused 

undue pressure, “I’m happy to be on it. It can just be a bit hard sometimes because I 

miss out on class time ” and “then I have to do it all at home and I don’t understand it”. 

Staff were asked to participate in the student conferences to observe the 

Millennium Kids Methodology and were encouraged to develop their yearly planning 

around one or more of the students’ main concerns. Mrs Eagle Ray said, “There’s things 

you can do personally, things you could do curriculum-wise and things we can do as an 

institution”. She explained that each teacher has an area of sustainability they are 

personally interested in, such as indigenous culture, waste minimisation, or water 

conservation, so she tells teachers they should “follow their passion” when 

incorporating sustainability into lesson planning “because then you’ll do it properly”. 

Mrs Eagle Ray also described how action competence could be developed among 

students, “instead of thinking just classroom and the wider world, by looking locally 

they could actually act, the kids could be empowered”. Mrs Eagle Ray said that as a 

result of her broad but firm encouragement, “each year level has run with something 

they can manage and are aware of themselves”. Mrs Salmon commented, “There’s a lot 

of teachers who are willing to get their teeth sunk into it” and Mrs Redfin explained,  

The Year Fours come around and empty the recycling bins every week. … The 
Year Fives are focusing on the river so that’s their thing, the Year Ones have got 
the worm farm and other year levels have got other things. There’s a lot of 
things happening. (Table 5.1)  

One initiative that was picked up by the Year 5 students in their arts activities 

was to sew woollen dolls that could be donated to orphan children in rural South Africa 

who had no toys (Figure 5.3). The handmade dolls were donated together with a photo 

and short statement from the girl who created each doll, as well as with money that the 

Year 5 students raised from a school wide ‘popcorn sale’, to an orphanage that the 
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members of Millennium Kids Global Projects in South Africa had developed a 

connection with, and hand delivered by Mrs Redfin when she visited South Africa in 

mid-2009. The stories shared by Mrs Redfin and the experience of personalising their 

handmade gift, fostered in the Year 5 students at River’s Edge Primary School a 

meaningful connection with the plight and disadvantage of children in rural South 

Africa. One student demonstrated her insight stating, 

Most kids here don’t have to worry about money. Well, when we looked at kids 
in Africa and what they had and what they wanted we found that compared to 
them we’ve got so much more resources. Some people here just don’t really care 
about what they’re spending and they just want what they want and they don’t 
really think that if you gave your old toy car to some kid in Africa it would mean 
a whole lifetime of happiness for them.  

Curriculum Integration 

A whole systems approach requires teachers to weave sustainability messages 

across curriculum learning areas, which can be a challenge for some teachers. In this 

case study, several teachers said it was possible to weave sustainability messages across 

learning areas. Mrs Redfin explained, “As long as the kids are excited and engaged and 

the teachers are keen and interested the course sort of evolves”. Mrs Redfin gave 

descriptions of units of work that she and other Year 5 teachers created around the 

theme of water and the Swan River (Figure 5.4), and described that, aside from the 

obvious choice of exploring water conservation in the society and environment 

curriculum learning area, it could be used as a context for English, science, 

mathematics, and various subject areas, stating, 

Once you start going down that track things open up for you, … so long as 
you’re addressing outcomes that we have to cover. And sustainability, in terms 
of the social sciences it’s in all the areas, and in terms of English being a tool 
for the social sciences, maths, everything. I mean, all the maths program last 
week for national water week was based on analysing data about water usage in 
the last ten years so there was huge mathematical opportunities and it was a 
relevant context. Sustainability just falls into place naturally. 
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Figure 5.4. Examples of the Year 5 focus on water conservation. 

It appeared that the main groups engaging with the sustainability program in 

2009 were teachers of Year 5 and the school’s administrators. The CEO of Millennium 

Kids described her perception of the challenges faced by River’s Edge Primary School, 

stating,  

There’s a number of teachers finding it very difficult to [maintain] the 
enthusiasm, even though it very clearly marries into a whole variety of areas in 
the curriculum. … It’s very difficult for them to see that sustainability is a range 
of content within a whole lot of subject headings. And what they want is a 
subject heading otherwise they can’t often see the interconnection.  

Various teachers were indeed less inclined or facing challenges in their attempts 

to weave sustainability across various curriculum areas or to plan activities that 

connected issues and students’ interests to their regular teaching requirements. Mr 

Mackerel described his approach in this way, “I tend not to incorporate the learning into 

the other areas, but I do incorporate the action … as an incidental learning kind of 

thing”. Mrs Moray, the deputy principal discussed the challenges that teachers face in 

trying to incorporate sustainability concepts and actions into some of their regular 

teaching requirements, 
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The biggest weakness is the enormity of the issue really. And then conflicting 
with the perceived essential learning areas, you know, reading and writing. 
Timetable is a big problem. Having time to fit everything in. You have to teach 
smart and incorporate it in a lot of different learning areas but without overkill, 
which we could be in danger of doing with one or two components. So we’ve got 
to really balance it up a bit.  

Nonetheless, Mrs Moray conveyed that before affiliating with AuSSI – WA and 

Millennium Kids teachers were integrating concepts of sustainability into their learning 

objectives but not with the depth and focus that these partnerships provoked. She 

explained that sustainability “tended to be underpinning a lot of what we were doing” 

and had “been ongoing for a long time”. Mrs Moray continued, saying that Millennium 

Kids had played an important role in “tightening it up and filling in the gaps” and, 

“We’ve actually channelled it in now since we’ve joined with Millennium Kids. … 

Before that, [sustainability] was done, but there was no definition”. 

Summary 

The sustainability facilitation provided by Millennium Kids had significantly 

assisted River’s Edge Primary School to establish patterns of whole-school, whole-

system sustainability education in less than two years by fostering certain organisational 

elements. Nonetheless, these elements were characterised by several unresolved 

tensions: 1) tension between the school’s sustainability focus and a lucky country 

mentality observed among the parent body, 2) tension between the principal’s 

determination to drive initiatives and the staff’s involvement in decision-making, and 3) 

tension between the expectation on teachers to integrate sustainability messages across 

curriculum learning areas and the time, effort and training required to do so. These 

tensions did not prevent the establishment of sustainability education at this school, but 

they may encumber the longevity, integration and support for these initiatives in future 

years if not addressed.  
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Research Question 2: What was the Environmental and Sustainability Knowledge 

of Upper-Primary Students at River’s Edge Primary School? 

As described in Chapter 4, mind maps were used to estimate students’ 

knowledge of pro-environmental behaviours, their understanding of sustainability and 

the extent of their whole-systems thinking. Mind maps were created by students from 

Years 4, 5 and 6 (n=154). The results are presented and discussed in this section, and 

are discussed again in the conclusions of this chapter to triangulate with behaviour data. 

The analyses and organisation of results presented in this section are similar to the 

section on Knowledge described in more detail in Chapter 4. 

Results 

Mind maps were coded into a quantitative format using the coding scheme 

described in Chapter 3. Non-parametric tests were performed on the quantitative mind 

map data to determine year group and construct differences in the depth, volume and 

breadth of students’ environmental and sustainability knowledge. Following these 

analyses, responses were simplified to a binary format (presence = 1, absence = 0) to 

determine the proportion of students per year group, per construct that responded for 

each of the nine emergent themes. 

Depth. Table 5.2 presents the statistical results from Kruskal-Wallis tests and 

Table 5.3 presents results from post hoc Mann-Whitney U tests. A Kruskal-Wallis test 

found that depth of knowledge (number of hierarchies) differed significantly across year 

groups. Post hoc testing revealed no significant difference between Year 5 and 6. 

However, Year 5 and Year 6 were both significantly greater than Year 4.  

A Kruskal-Wallis test revealed no statistical difference in depth of knowledge 

between the two constructs sustainability and things I can do to help the environment. 

Figure 5.5 illustrates the findings. 

Table 5.2. Statistical results from Kruskal-Wallis tests of Hierarchies compared across year 
groups and constructs.  

 df n χ2 p 

Hierarchies: year groups 2 308 24.30 ** 

Hierarchies: constructs 1 308 .56 .460 
* p < .05, ** p < .01 
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Table 5.3. Statistical results from post hoc Mann-Whitney U tests of Hierarchies compared 
across year groups. 

 U z p r 

Post hoc: Yr 4^ and Yr 5^  3136 - 4.06 ** - .29 

Post hoc: Yr 4 and Yr 6^ 3045 - 4.60 ** - .33 

Post hoc: Yr 5 and Yr 6 5924 -   .75 .453 - .05 
^ Year 4 (Md = 1, n = 84), Year 5 (Md = 2, n = 110), Year 6 (Md = 2, n = 114). 

* p < .017, ** p < .01 (Bonferroni adjusted alpha level of .17) 

r is Cohen’s r – a measure of effect size. Cohen’s r effect size range: .1 = small, .3 = medium, .5 = large. 

 

 
Figure 5.5. Depth of knowledge for each construct, nS = 154, nHE = 154. (** p < .01) 

Volume. Normality testing revealed two extreme outliers the analysis of volume 

of knowledge (total number of ideas): cases 96 (38 total ideas) and 145 (34 total ideas). 

The 5 percent trimmed mean (8.02) was considered different enough from the mean 

(7.57) to reduce the influence of these extreme outliers by re-coding them to be the 

same score as the third highest case (26 total ideas), as suggested in Pallant (2007).  

As mentioned in Chapter 4, analysis of volume of knowledge did not include 

responses from the theme simple. Table 5.4 presents the statistical results from Kruskal-

Wallis tests and Table 5.5 presents results from post hoc Mann-Whitney U tests. A 

Kruskal-Wallis test found that volume of knowledge differed significantly across year 

groups. Post hoc testing revealed no significant difference between Year 5 and Year 6. 

There was a significant difference between Year 5 and Year 4, with Year 5 greater than 

Year 4. Year 6 was also significantly greater than Year 4.  

A Kruskal-Wallis test revealed statistical difference in volume of knowledge 

between the two constructs Sustainability and Things I can do to help the environment. 
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The construct Things I can do to help the environment displayed greater number of 

ideas than did Sustainability. Figure 5.6 illustrates the findings. 

Table 5.4. Statistical results from Kruskal-Wallis tests of Ideas compared across year groups 
and constructs.  

 df n χ2 p 

Ideas: year groups 2 308 25.09 ** 

Ideas: constructs 1 308 18.62 ** 
* p < .05, ** p < .01 

Table 5.5. Statistical results from post hoc Mann-Whitney U tests of Ideas compared across year 
groups. 

 U z p r 

Post hoc: Yr 4^ and Yr 5^  3256 - 3.53 ** - .25 

Post hoc: Yr 4 and Yr 6^ 2865 - 4.84 ** - .34 

Post hoc: Yr 5 and Yr 6  5433 - 1.73 .083 - .12 
^ Year 4 (Md = 5, n = 84), Year 5 (Md = 7, n = 110), Year 6 (Md = 9, n = 114). 

* p < .017, ** p < .01 (Bonferroni adjusted alpha level of .17) 

r is Cohen’s r – a measure of effect size. Cohen’s r effect size range: .1 = small, .3 = medium, .5 = large. 

 

 
Figure 5.6. Volume of knowledge for each construct, nS = 154, nHE = 154. (** p < .01) 

Breadth. As mentioned in Chapter 4, analyses of breadth of knowledge (scope 

of themes) did not include responses from the theme simple. Table 5.6 presents the 

statistical results from Kruskal-Wallis tests and Table 5.7 presents results from post hoc 

Mann-Whitney U tests. A Kruskal-Wallis test found that breadth of knowledge differed 

significantly across year groups. Post hoc testing revealed no significant difference 

between Year 5 and Year 6. There was a significant difference between Year 5 and 
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Year 4, with Year 5 greater than Year 4. Year 6 was also significantly greater than Year 

4.  

A Kruskal-Wallis test revealed statistical difference in breadth of knowledge 

between the two constructs Sustainability and Things I can do to help the environment. 

The construct Things I can do to help the environment displayed greater scope of 

themes than did Sustainability. Figure 5.7 illustrates the findings. 

Table 5.6. Statistical results from Kruskal-Wallis tests of Scope of Themes compared across 
year groups and constructs.  

 df n χ2 p 

Themes: year groups 2 308 24.71 ** 

Themes: constructs 1 308 25.93 ** 
* p < .05, ** p < .01 

Table 5.7. Statistical results from post hoc Mann-Whitney U tests of Scope of Themes 
compared across year groups. 

 U z p r 

Post hoc: Yr 4^ and Yr 5^ 3257 - 3.59 ** - .26 

Post hoc: Yr 4 and Yr 6^ 2879 - 4.87 ** - .35 

Post hoc: Yr 5 and Yr 6 5617 - 1.37 .171 - .09 
^ Year 4 (Md = 2, n = 84), Year 5 (Md = 3, n = 110), Year 6 (Md = 4, n = 114). 

* p < .017, ** p < .01 (Bonferroni adjusted alpha level of .17) 

r is Cohen’s r – a measure of effect size. Cohen’s r effect size range: .1 = small, .3 = medium, .5 = large. 

 

 
Figure 5.7. Breadth of knowledge for each construct, nS = 154, nHE = 154. (** p < .01) 
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Percent response. Percent response per theme was investigated to determine if 

there were differences in the proportion of students in each year group that responded to 

each theme per construct. All students’ responses were minimised to a binary format 

(presence = 1, absence = 0) to look for patterns of percent response per theme.  

Kruskal-Wallis tests were performed, comparing the proportion of students’ 

responses across themes per construct, and found significant differences between 

constructs for nearly all themes, with things I can do to help the environment scoring 

higher than sustainability on all environmental themes, and sustainability scoring higher 

on the themes social and cultural wellbeing and simple. Table 5.8 summarises the 

statistics for these significant differences and Figure 5.8 illustrates the patterns of each 

theme per construct.  

Table 5.8. Significant results from Kruskal-Wallis tests of percent response compared across 
constructs.  
 df n χ2 p 

Waste 1 308 23.88 ** 

Water 1 308 12.63 ** 

Biodiversity 1 308 12.05 ** 

Energy 1 308 8.19 ** 

Air & Transport 1 308 14.96 ** 

Social & Cultural 1 308 7.14 ** 

Simple 1 308 24.61 ** 
* p < .05, ** p < .01 

 
Figure 5.8. Percent response per theme per construct, nS = 154, nHE =154.  
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Further Kruskal-Wallis tests were performed, separately for each construct, on 

the proportion of students’ responses for each theme per year group, and significant 

differences were found, as presented in Table 5.9. Post hoc Mann-Whitney U tests were 

performed to determine which year groups were most different, as presented in Table 

5.10. Figure 5.9 illustrates the patterns for each construct, year group and theme. 

Table 5.9. Significant results from Kruskal-Wallis tests of percent response compared across 
year groups per construct.  

 df n χ2 p 

Water environment 2 154 36.05 ** 

Water sustainability 2 154 29.31 ** 

Complex sustainability 2 154  9.97 ** 
* p < .05, ** p < .01 

 

Table 5.10. Results from post hoc Mann-Whitney U tests of percent response compared across 
year groups. 

  U z p r 

Post hoc: Yr 4 and Yr 5 676 - 4.11 ** - .42 

Post hoc: Yr 4 and Yr 6 473 - 5.93 ** - .60 Water environment 
Post hoc: Yr 5 and Yr 6 1270 - 2.14 .032 - .20 

Post hoc: Yr 4 and Yr 5 763 - 4.01 ** - .41 

Post hoc: Yr 4 and Yr 6 575 - 5.44 ** - .55 Water sustainability 

Post hoc: Yr 5 and Yr 6 1285 - 1.91 .057 - .18 

Post hoc: Yr 4 and Yr 5 889 - 3.10 ** - .31 

Post hoc: Yr 4 and Yr 6 1058 - 1.98 .047 - .20 Complex sustainability 

Post hoc: Yr 5 and Yr 6 1389 - 1.51 .130 - .14 
* p < .017, ** p < .01 (Bonferroni adjusted alpha level of .17) 

r is Cohen’s r – a measure of effect size. Cohen’s r effect size range: .1 = small, .3 = medium, .5 = large. 
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Figure 5.9. Percent of year group response per theme per construct, n4 = 42, n5 = 55, n6 = 57.  

Discussion 

Year group differences. Years 5 and 6 were not statistically different to each 

other but were both significantly different to Year 4 for each of depth, volume and 

breadth of knowledge (Figures 5.5, 5.6 and 5.7). This may reflect differences in the 

focus of the year groups and suggests that teachers of Years 5 and 6 had been weaving 

topics relevant to the environment and sustainability into their lessons more than the 

Year 4 teachers. Investigation of the proportion of year group responses across themes 

illustrated year group differences for water conservation for both constructs and year 

group differences in complex for the construct sustainability (Figure 5.9).   

There was a pronounced difference in the proportion of responses across year 

groups in water conservation for both constructs (Figure 5.9). Results demonstrate that 

similar proportions of students in Year 5 and 6 generated responses about water 

conservation, and were significantly greater than students in Year 4. These differences 

in knowledge about water conservation could reflect a lack of focus on water issues by 

Year 4 teachers and a focus on water conservation by Year 5 and 6 teachers. 

Furthermore, Year 6 students may have had accumulated knowledge about water 

conservation because of a focus on the topic in the previous year and a stronger focus 
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on water issues in Year 6. Interviews with teachers confirmed this hypothesis, 

indicating that Year 4 students had been focussing on recycling and waste, Year 5 on 

the Swan River and indigenous perspectives, and Year 6 on water catchments. Mrs 

Marlin stated,  

Every year level has their focus. The Year Fours, with the recycling, they’re 
getting a specific program and a lot of information about the three Rs [reduce, 
reuse, recycle] and that’s their focus. Then they’ll come into [Year Five and Six] 
and they’ll be doing all this stuff on the Swan River. 

Although teacher interviews indicated that Year 4 teachers had not adopted the 

topic of water conservation as a focus area, the low proportion of responses from Year 

4 students is inconsistent with media coverage in Perth, a city that is among the driest 

cities in Australia whose residents are regularly exposed to media campaigns that 

encourage reduction in household water use. This finding may suggest that Year 4 

students were comparatively less impacted by media reports about water conservation 

in Perth and perhaps less involved in family discussion on the topic than Year 5 and 6 

students. It could also indicate that students at River’s Edge Primary School were 

strongly influenced by a focus on water conservation in Year 5 and 6, possibly because 

their families may not have prioritised water conservation at home.  

Year group differences were also apparent for the theme complex in 

sustainability with a significantly greater proportion of students in Year 5 and 6 

producing more complex ideas (ideas associated with more than one theme), than 

students in Year 4 (Figure 5.9).  This result could reflect an understanding among 30 

percent of Year 5s and 20 percent of Year 6s at River’s Edge Primary School, of the 

complex interaction of themes common to issues of sustainability, and that 

sustainability may have been particularly challenging for the Year 4 students. 

Construct differences. The two constructs, sustainability and things I can do to 

help the environment, were not significantly different for depth of knowledge (Figure 

5.5), but were significantly different for volume and breadth of knowledge with things I 

can do to help the environment scoring higher than sustainability (Figures 5.6 and 5.7). 

Significant differences were also found between the two constructs in the percent of 

student responses toward nearly all of the themes, as illustrated in Figure 5.8. Similar to 

results from Lighthouse Primary School, there was a greater proportion of students in 

all year groups who gave simple ideas for the construct sustainability compared with 

things I can do to help the environment. These results support the hypothesis asserted in 
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Chapter 4 that students saw a difference between the two constructs, and that 

sustainability may have been an ambiguous or confusing term for many students.  

Another similarity to Lighthouse Primary School was that predominantly 

environmentally related themes were observed for both constructs (Figure 5.8), 

indicating that sustainability was more broadly associated with environmental themes 

than socio-cultural or economic perspectives. Different to Lighthouse Primary School, 

the proportion of students that mentioned ideas related to values, advocacy and 

philanthropy was similar across both constructs and all year groups. Furthermore, the 

theme social and cultural wellbeing was only observed for the construct sustainability, 

however, the proportion of student response was less than 5 percent. Examples of 

responses coded into this theme were: “world vision”, “races”, “traditions”, “help poor 

people”, “individuality”. This suggests that there was a very small proportion of 

students at River’s Edge Primary School that had a broad understanding of 

sustainability. 

Trends in percent response per theme. Also similar to Lighthouse Primary 

School, a trend was found in the data for the rates of student response towards certain 

themes (Figure 5.8), where waste management, water conservation and biodiversity 

conservation had higher rates of response than the less popularly thought of themes air 

pollution and transport choices and energy reduction. These trends were consistent 

across constructs although they were stronger for things I can do to help the 

environment. Data from document searches illustrates that, similar to Lighthouse 

Primary School, waste management, water conservation and biodiversity conservation 

were the most heavily emphasised themes in River’s Edge Primary School’s whole-

school sustainability initiatives (Table 5.1). Further unpacking this trend by referencing 

teacher interviews and student postcodes (collected via the surveys), found that River’s 

Edge Primary School had attempted an emphasis on walking and cycling to school, but 

this initiative had not been popular for several reasons: 1) over 70 percent of students 

lived further than 2.5 kilometres from the school, 2) the school was far from public 

transport, 3) students had multiple before and after school commitments, and 4) many 

parents displayed resistance to allowing their children to walk unaccompanied. Mrs 

Eagle Ray explained, 

We still have so many pick ups and drop offs and we don’t have enough bike 
riding. And it’s really quite safe to bike ride and walk. I would really love to 
have more people walking. Kids have so many rehearsals and practices that 
with all their gear they have to be dropped off – because of different times, the 
parents feel more comfortable with dropping them off at 7am rather than having 
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them walk so early for safety reasons, or their perceived safety reasons. I don’t 
think this area is unsafe. So I think that is an uphill battle. … We’re not that 
close to public transport. [Transperth] had to put on a bus especially so they 
can do the connection, but because of all the [students’] commitments the use of 
the bus is not that good. … We only had about 9 kids so they abandoned it, 
which I can understand. 

Summary 

Mind mapping of Year 4, 5 and 6 students at River’s Edge Primary School 

highlighted several key implications:  

1) Year 5 and 6 students had a greater volume and breadth of ideas compared with 

Year 4 students, which indicates there were differences in the focus and depth of 

teaching about the environment and sustainability at River’s Edge Primary School, 

which suggests that the sustainability program was yet to permeate the whole 

school.  

2) A significantly lower proportion of Year 4 students gave ideas for the theme water 

conservation than students in Years 5 and 6, which was most likely related to an 

increased focus on water conservation by teachers in the older year groups and may 

have been compounded by a low level of student awareness or family reinforcement 

about the importance of conserving water.  

3) Students had a greater volume and breadth of ideas for the construct things I can do 

to help the environment than for the construct sustainability, which supports the 

assertion made in Chapter 4 that students found the concept sustainability confusing 

or ambiguous.  

4) The majority of students related sustainability with environmental themes and a 

significantly larger proportion of students gave simple ideas for sustainability, 

which further supports the assertion made in Chapter 4 that sustainability was a 

concept that most students thought of as environmental and was an ambiguous or 

confusing term for many of them. 

5) A large proportion of all students gave ideas in the themes of waste management, 

water conservation and biodiversity conservation, but other environmental themes 

such as air pollution and transport choices and energy reduction were less popular. 

Taken together with data from interviews, document searches and demographics, 

this result indicates that students’ responses were influenced by the dominant 

emphases in the school’s sustainability initiatives and, in the case of air pollution 

and transport choices, the tangibility of the activity and support from parents.  



175 

CHAPTER 5: SMALL STEPS AND GIANT LEAPS – RIVER’S EDGE PRIMARY SCHOOL 

Research Question 3: What were the Environmental Behaviours of Upper-

Primary Students at River’s Edge Primary School? 

Environmental behaviours were investigated using surveys conducted with 

students from Years 4, 5 and 6 (n=155) and interviews with nine students in 2009. 

Follow-up surveys were conducted in 2010 with students from Years 5 and 6 (n= 128). 

In 2010 there were 15 students that had either left the school or were not present on the 

day of the survey (Yr 5 = 9, Yr 6 = 6). There were, however, 46 new students in 2010 

(Yr 5 = 31, Yr 6 = 15) who participated in the survey at River’s Edge Primary School. It 

was not possible to survey Year 7 students in 2010 as they had moved to the senior 

school campus.  

This section explores relationships between students’ frequency of undertaking 

seven common pro-environmental behaviours and three comparison variables: 

Learning, Importance and Participation. The data in this section came from the student 

surveys conducted in 2009 and 2010. The analyses and organisation of results presented 

in this section are similar to the section on Behaviours described in more detail in 

Chapter 4, so the rationale for these is not repeated here.   

Results and discussion 

Descriptive statistics and chi-square analyses were conducted and triangulated 

for each behaviour and comparison variable. For consistency across findings chapters, 

behaviours were categorised as high, moderate or low, according to the percentage of 

students that indicated they performed a behaviour on a more than weekly basis (Figure 

5.10). The groups are presented and discussed in the following paragraphs. 
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Figure 5.10. Percentage of students that reported they undertook each of the seven pro-
environmental behaviours in 2009 and 2010 ‘never’, ‘less than weekly’ or ‘more than weekly’. 
n2009 = 155, n2010 = 128. Resulting patterns suggested certain behaviours grouped together to 
form three categories: high (> 70%), moderate (40% - 70%) and low (< 40%) frequency. 

Summary and discussion 

At River’s Edge Primary School, the weekly practice of pro-environmental 

behaviours by upper-primary school students in their homes was predominantly related 

to the students’ degree of participation within their families. Table 5.11 displays a 

summary of the dominant relationships between the seven estimated behaviours and 

three comparison variables: Learning, Importance and Participation. Detailed results 

from relationship testing using chi-square tests and box plots are presented and 

described in Appendix 5. The following discussion draws on data presented primarily in 

Table 5.11 but also from the more detailed data analysis presented in Appendix 5. 
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Table 5.11. Summary of the dominant relationships between seven pro-environmental 
behaviours that students could practice in their homes and the three variables: Learning, 
Importance and Participation. The prevalence of each behaviour is shown as a proportion of the 
total sample. Dominant patterns between Learning, Importance and Participation and weekly 
behaviour are presented to infer the features that had greatest influence on each behaviour.  

Behaviour Prevalence* Practiced weekly, when: 

  Learning Importance Participation† Other 

Turning off lights Widespread - - Family norm - 
Recycling paper or 
plastic 

Widespread - - Family norm - 

Short showers Common Weekly or 
less  

 

Important 
(2010) 

Family norm 
(2009) 
Student             
co-enthusiast 
(2010) 

- 

Saving water Common Weekly 
(2009) 

Weekly or 
less (2010) 

Important Family norm  
 

- 

Walking, biking or 
bussing to school 

Common Weekly 
(2009) 

Important Student            
co-enthusiast 

Age > 11 
years old 
(2009) 

Eating home grown 
fruits or vegetables 

Uncommon - - Student             
co-enthusiast 

- 

Putting food scraps 
into a worm farm or 
compost bin 

Uncommon - - Family norm  
 

- 

* Prevalence: Widespread, > 70 percent of all students did this weekly; Common, 40 – 70 percent of all 
students did this weekly; Uncommon, < 40 percent of all students did this weekly. 

† Participation: Family norm = Students participated weekly even if they were not one of the most active 
family members. Student co-enthusiast = Students participated weekly when they were one of the most 
active family members.  

A majority of students at River’s Edge Primary School turned off lights, 

recycled and put food scraps into a worm farm or compost bin on a weekly basis when 

it was a family norm (Table 5.11). The term family norm was inferred when it was 

observed that most students who practiced a behaviour on a weekly basis did so even if 

they were not one of the most proactive family members. By comparison, students who 

ate home grown produce weekly did so when they were a co-enthusiast (Table 5.11). 

The term co-enthusiast was inferred when it was observed that most students who 

practiced a behaviour on a weekly basis did so when they were one of the most 

proactive family members in this activity. In families where parents or siblings were 

most proactive in these behaviours students were less likely to do the behaviour weekly. 

Taking alternative transport to school and the two water saving behaviours were more 

complex. These behaviours were related in different ways to each of the comparison 
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variables: Learning, Importance and Participation (Table 5.11).  

Similar to the results from Lighthouse Primary School, it is suspected that the 

widespread weekly, and indeed daily (Appendix 5), frequency of turning off lights and 

recycling were influenced by the simplicity of the task, available infrastructure and 

family expectations. This finding is discussed in further depth in Chapter 9, synthesis 

and conclusions. 

Students who maintained organic waste weekly did so when it was a family 

norm, whereas students who ate home grown produce weekly did so when they were a 

co-enthusiast (Table 5.11). This could suggest that students who regularly ate home 

grown produce were also engaged in caring for their fruit trees or vegetables and had a 

vested interest in eating fruits and vegetables that they had produced, or possibly that 

eating home grown produce was an activity that all family members did together, thus 

doing it equally as often. By comparison, students who put food scraps into a worm 

farm or compost bin weekly, may simply have understood the question as putting food 

scraps into a kitchen bucket, with many of their parents doing this more often.  

Eating home grown produce and maintaining organic waste at home on a weekly 

basis was uncommon among students at River’s Edge Primary School, which is a result 

similar to those from Lighthouse Primary School. However, Figure 5.10 illustrates that 

at least 60 percent of families at River’s Edge Primary School grew produce at home, 

and over 45 percent of families had a worm farm or compost bin. Nevertheless, a large 

percentage of students indicated that no one in their family did either of these 

behaviours, and supports an assertion that eating home grown produce and maintaining 

organic waste are mediated primarily by whether there is family support, such as 

infrastructure and time.  

Taking alternative transport to school on a weekly basis was most strongly 

related with age of the students, weekly learning and being a co-enthusiast in their 

household (Table 5.11). For the 2009 data, it was found that more 11 and 12 year old 

students took alternative transport weekly compared with 9 and 10 year old students 

(Appendix 5). Learning also had a positive relationship with taking alternative transport 

in 2009, so it was possible that Learning had more impact or was more directed to older 

students (Appendix 5.15). However, mind map results from 2009 indicated no 

significant year group differences for students’ responses toward transport choices 

(Figure 5.9), reflecting no difference in knowledge across year groups, so it was perhaps 

more possible that older students in 2009 were simply more willing or supported by 

their families to take alternative transport.  
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Figure 5.10 illustrates that over 70 percent of students at River’s Edge Primary 

School took alternative transport to school at any time in the school year, and is a 30 

percent increase on the students who did this activity on a weekly basis. This could 

indicate that the school’s walk-to-school initiatives were impacting roughly 30 percent 

of students in the upper-primary years. Moreover, this is useful feedback for the school 

principal who stated (earlier in this chapter) that many obstacles, including lack of 

parental support, had faulted the school’s walk-to-school and bus-to-school initiatives 

that there had been reduced participation among students and Transperth (bus company) 

had cancelled the bus service.  

Unlike Lighthouse Primary School, taking alternative transport to school on a 

weekly basis was not related to students’ proximity to the school. This result is not 

surprising for two reasons. First, River’s Edge Primary School is an elite private school 

that drew students from various suburbs across Perth, making it difficult for students to 

travel long distances to school (Appendix 5). Second, it is likely that parents were 

cautious about allowing their children to walk, bike or bus to school, regardless of how 

close they lived to the school, because of fears for their children’s safety and the volume 

of equipment required for their child’s various extra curricular activities, as indicated by 

a quotation from Mrs Eagle Ray cited earlier in this chapter. 

It is suspected that, similar to Lighthouse Primary School, a focus on water 

conservation during National Water Week in 2009 affected results for the two water 

saving behaviours. In 2009 weekly short showers was related to the behaviour being a 

family norm and was practiced by the majority of students irrespective of how often 

they learned about the topic (Table 5.11). Nevertheless, because of National Water 

Week it is probable that students had been learning in more depth about the topic and 

the recent focus may have influenced their frequency of behaviour at the time of the 

survey and their self-reporting. Whereas, in 2010 short showers were performed weekly 

by students who were a co-enthusiast, who learned about water conservation weekly 

and who said that school environmental experiences were important to them (Appendix 

5). This change in relationships in 2010, likely indicated a return to ‘normal’ levels such 

that only students who felt strongly about environmental experiences were motivated to 

participate in this behaviour in their homes. Figure 5.10 demonstrates the 18 percent 

drop in students taking short showers in 2010. Essentially, these results support an 

assertion made in Chapter 4, that when students learn more about water conservation, 

Importance becomes less related to their showering behaviour and Participation 

increases. 
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Saving water at home on a more than weekly basis was practiced by the majority 

of students when it was a family norm (Table 5.11). This relationship was not different 

across 2009 and 2010 even though it appears that students in 2009 were influenced by a 

learning focus on water conservation because of National Water Week (Appendix 5). It 

is possible that saving water was encouraged among family members more frequently 

than short showers or easier for students to participate in than regular short showers, 

which require more self-determination.  

The weekly frequency of short showers and saving water were also related to the 

importance that students placed on school-based environmental experiences, 

particularly in 2010 when the impetus from National Water Week had passed. 

Interviews with children selected for their high expressed importance of environmental 

experiences support this relationship. A Year 5 student who ranked environmental 

experiences as very important said of her behaviour at home, 

We try to use as little water as possible, turn off lights when we don’t need them, 
only use air con and heater if completely necessary, use a clothes line instead of 
a dryer, try to have as short a shower as possible.  

In summary, to turn off lights and recycle are both behaviours that have become 

normalised in this school’s community, require minimal skill, and the infrastructure is 

available in every home to make it easier for students and adults to undertake these 

behaviours. Eating home grown produce and maintaining organic waste were 

uncommon and require household investment in infrastructure and parental support. 

Taking alternative transport to school appears to be relative to the context and 

demographic of families whose children attend the school, with older students at River’s 

Edge Primary School taking alternative transport more often than younger students. 

Water saving behaviours, particularly short showers, appear to be more difficult for 

upper-primary aged students to do frequently without continued reminders from school 

or prioritisation within the family, even though Perth often has water restrictions and 

advertising campaigns to encourage this behaviour.  
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Chapter Conclusion 

River’s Edge Primary School was in the early stages of implementation of a 

whole-school sustainability program at the time of data collection, and was facing 

several challenges related to broad staff support, curriculum integration and 

collaborative decision-making processes. Despite these, their collaboration with 

Millennium Kids as the school’s sustainability facilitator had helped certain key staff 

members at River’s Edge Primary School to understand the interlocking perspectives of 

sustainability, and to undertake various integrated activities that involved elements of 

community engagement and student leadership. The school still had a long way to go 

before it could claim to have an established whole-school sustainability program, but 

certain important foundational elements were in place. 

Similar to conclusions from Lighthouse Primary School, sustainability education 

at River’s Edge Primary School had impacted students’ knowledge of environmental 

actions, but that many students were confused about what sustainability is and whether 

it is distinct from environmental perspectives. Furthermore, differences in year group 

responses to depth, volume, breadth of knowledge, together with very low water 

awareness levels among Year 4s, suggests that the sustainability program, was yet to 

permeate the whole school. Similar again to Lighthouse Primary School, it also 

appeared that the regularity of students’ practicing several of the seven pro-

environmental behaviours had been impacted either directly through weekly learning 

experiences or indirectly by influencing the degree of student participation at home. 

Turning off lights and recycling, however, were primarily influenced by family norms. 

Overall, it seemed clear that some students at River’s Edge Primary School, in 

particular Year 5s, had access to opportunities to develop pro-environmental 

knowledge, skills and motivation to act, but that only a few students, particularly those 

on the sustainability committee, had developed elements of action competence. 

The following chapter presents results from the comparison case study, Fertile 

Ground School. The cross-case comparison of results from Lighthouse, River’s Edge 

and Fertile Ground Primary Schools will be explored in Chapter 9, the synthesis. 
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CHAPTER 6: POTENTIAL FOR GROWTH 

– FERTILE GROUND PRIMARY SCHOOL 

Education – in all its forms and all levels – is not only an end 
in itself but is also one of the most powerful instruments we 

have for bringing about the changes required to achieve 
sustainable development. 

(Kõichirõ Matsuura, former Director General of UNESCO) 

This chapter presents a case study school with no recognised sustainability or 

environmental education programs in operation. Fertile Ground Primary School is a 

government public school and was chosen as a comparison school because at the time 

of data collection in 2009, the school was: 

1) From an upper-middle socioeconomic suburb of Perth, roughly 11 kilometres 

north of the city: similar demographically to the two other case study schools, 

where most children were unlikely to be faced with serious social or economic 

issues at home 

2) On the Index of Community Socio-Educational Advantage (ACARA, 2012b), 

Fertile Ground Primary School was rated 1038 in 2009 

3) Not a member of AuSSI schools 

4) Not a member of Water Wise schools 

5) Not a member of Waste Wise schools 

6) Not associated with Millennium Kids 

Surveys and mind maps with students, interviews with teachers and the school 

principal, and observations of the school grounds, were carried out at Fertile Ground 

Primary School in 2009. Sixty nine percent of the 26 students surveyed in 2009 lived 

within two kilometres of the school. It was decided not to collect data in 2010, as was 

done at the two other case study schools, because the number of student participants, 

after dropouts, was too low for meaningful comparisons to be made (n < 20).  
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Research Question 1: What Organisational Factors Fostered or Impeded the 

Establishment of Sustainability Initiatives at Fertile Ground Primary School? 

This section highlights and discusses the organisational potentialities available at 

Fertile Ground Primary School that could support the establishment of sustainability 

education, and the obstacles that school staff identified as inhibitive to the uptake of 

sustainability education. Results are presented across six themes, first, the history of 

sustainability education at the case study school and obstacles to its establishment, 

followed by five organisational elements important to the establishment of sustainability 

education: 1) school governance, 2) school planning, 3) community networks and 

partnerships, 4) student voice and engagement and 5) curriculum integration.  

This section presents a discussion of the school’s lack of sustainability focus, as 

reported by school staff. The main protagonists presented here are: Mr Sugar Glider, the 

principal; Mrs Platypus, the deputy principal and teacher of Year 5; Mrs Antechinus, a 

Year 6 teacher, and Mrs Rock-wallaby, a Year 4 teacher.  

It is relevant to note that at the time of data collection in 2009, the school (K – 7) 

had been operating for 45 years, since 1964, and Mr Sugar Glider had been principal at 

the school for two years. Mrs Platypus had been teaching at the school for three years, 

Mrs Antechinus for 16 years and Mrs Rock-wallaby for 19 years.   

History of Sustainability Education at Fertile Ground Primary School and 

Obstacles to its Establishment 

Fertile Ground Primary School had never practiced whole-school sustainability 

education, nor had it participated in any government supported whole-school waste, or 

water reduction initiatives. However, interviews with the principal and several teachers 

revealed that a few simple and easy-to-coordinate initiatives were operating at the 

school on a class-by-class basis and depended heavily on the motivation of the class 

teacher. These included paper recycling, growing vegetables, power saving and attempts 

at encouraging students to walk to school.  

Whole-school paper recycling had recently been adopted at the school. Mr Sugar 

Glider remarked, “We don’t do a lot in this school in terms of the environment. We’ve 

just started recycling our paper. We started that this year”. Mrs Antechinus clarified that 

the Year 6 and 7 students were responsible for ensuring the recycling program operated, 

stating, “Admin asked if after school we’ll do it, so we’re sharing it between the two 

classes” and “twice a week the kids go around and empty all the stuff into the bin 

outside”.  
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Growing vegetables was done on a class-by-class basis. Mrs Rock-wallaby 

explained, “Every year most classes would plant or grow something as part of their 

program”, and  “the year ones are doing plants at the moment and they’re growing little 

tomatoes”. However, because of concern for vandalism, the year one teacher had 

resorted to having a few pots of tomatoes in a wheelbarrow that could be wheeled out 

onto the playground every day (Figure 6.1). Mrs Antechinus remarked, “You’ve got to 

be careful, people can come in on the weekend and ruin it”. 

 

Figure 6.1. The tomatoes in a wheelbarrow being grown by a Year 1 class. 

Saving power around the school also depended on the motivation of each class 

teacher, and was pursued primarily for financial reasons. Mrs Rock-wallaby explained, 

“We save a lot of money if we turn off lights and fans after we leave the room. …five or 

six thousand dollars a year”, which “can be spent on resources”. Mrs Rock-wallaby 

continued to describe power saving as her personal project, stating, “I’ve always pushed 

every year for the staff to turn off their lights and fans when they’re not in the room”, 

and “teach your kids to do it - whoever’s last out of the room, turn off your power”. 

Attempts at encouraging students to walk to school, which Mr Sugar Glider 

described was “like all schools, where kids walk to school and we put a breakfast on for 

them”, were not successful at encouraging students to regularly walk to school. Mr 

Sugar Glider commented, “Most of our kids would live within four to five minutes walk 

of the school and probably 95 percent get dropped off in a car”, a behaviour he 

described as being driven by fear, saying, “I think the media has put fear in people that 

we live in an awful place and kids aren’t safe and it’s just not true”. 

Receptivity was present, among the staff, for an integrated whole-school 

sustainability program to be introduced at the school providing that specific obstacles 

were addressed. The main obstacles identified were: 1) finding a passionate, dedicated 

staff member to drive the sustainability program, 2) managing the program so that it did 

not decrease instruction time, 3) vandalism on the school grounds, and 4) that the 
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principal was committed to prioritising sustainability goals and would remain at the 

school long enough for the program to become established. 

The main obstacle, identified by all those interviewed, was the lack of a 

dedicated, enthusiastic staff member to drive the sustainability program. Mrs Platypus 

stated, “You need a very very good coordinator because the coordinator then keeps 

everyone enthused”. The principal, Mr Sugar Glider, who took responsibility for 

establishing the school recycling program and described his own personal pursuits 

towards living a sustainable home life, discussed his desire to see several more 

environmental initiatives rolled out at the school, but concluded that he was not the 

person to make these happen. He stated, “…it takes someone on the staff to be really 

dedicated and keen, and whilst I am, I don’t have the time to commit to it”. Mrs 

Antechinus reflected,  

You’d love to do more, I mean, you get all this literature on how you can be a 
sustainable school and all these things you could do. Set this up in your school, 
set that up, but it’s just too much to organise. Unless it was really a huge 
passion of someone who wanted to do it in their own time, it’s too difficult. 

Staff also identified time management and task allocation as an obstacle to the 

establishment of a sustainability program in their school. Mrs Platypus stated that 

establishing a sustainability program would be achievable because “it’s one of those 

things that comes down to time and management”, and Mr Sugar Glider described it as 

a process that can become embedded into school life, saying, “It’s a process isn’t it? 

Once you’ve got a process in place and people get used to it, it becomes habitual”. 

However, Mrs Antechinus remarked, “You only have to be careful that it’s just not 

another job for teachers to do because we are pretty snowed under”, and warned that the 

administration should “be careful that it’s organised in such a way that it’s not just 

another thing that takes up time out of the kids’ instruction time”. Mrs Rock-wallaby 

expressed concern that certain projects may not be a worthwhile use of time, such as a 

school vegetable garden, and stated, “We’ve got so much to teach in the primary school, 

so much of the basics, that for this school I don’t think it is necessary”. Despite some 

concerns there was support for the potential of fostering a sustainability focus at the 

school. Mrs Antechinus suggested, “There’s lots of ways of doing things, I mean, admin 

can help, the P&C maybe could do something”.  

Another obstacle identified by all interviewed staff, was a concern that any 

efforts to ‘green’ the school grounds would be destroyed by vandals. Mr Sugar Glider, 

the principal justified why he and his staff had decided not to apply for a grant for solar 
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panels because “on the weekends we get vandalism on our roof, they ruin our air 

conditioners, we’ve had chairs thrown on our roofs”, and said the staff were concerned 

they would “have smashed panels all the time on the roof, and we thought it’s just 

another headache we’ve got to get fixed”. Mr Sugar Glider continued,  

Same with water tanks, we didn’t get water tanks because of the graffiti. Maybe 
it’s a negative view but it’s just another management thing for me because I’ve 
got to report faults. The school should be fenced. And that’s the issue with my 
veggie garden, there’s a very good chance that if I put a veggie garden in it’s 
going to get trashed.  

When asked if the school could be fenced as a means of reducing the incidences 

of vandalism, Mr Sugar Glider identified money as the limiting factor. However, he 

discussed his ambitions for a future school vegetable garden that could be set up 

alongside some new buildings that were in the progress of being built because,  “there 

may be a chance to have only three sides of fencing instead of four, so it can be done 

cheaply”. 

Some staff also identified that integral to the success of a whole-school 

sustainability focus, was the direction and prioritisation applied by Mr Sugar Glider and 

the longevity of his leadership. Mrs Rock-wallaby stated, “On the whole, I think your 

leadership is where things will change”. It was clear that Mr Sugar Glider had a strong 

personal passion for sustainability education and environmental sustainability when he 

stated,  

Our push for numeracy and literacy tends to forget the whole person … There’s 
so much more to creating a little person than just numeracy and literacy, 
although it’s very important. So, as a system, putting energy and time into 
something else is not easy to justify, but in terms of developing whole, rounded, 
well-adjusted people it’s very easy to justify. 

I’m a really strong believer that too many of our kids and adults don’t know 
anything about the Earth anymore. They wouldn’t smell it they wouldn’t know 
what it’s like to have it through their hands. And that’s going back to that 
concept of you going to the shop, you buying it off the shelf, you know. It’s a 
very manufactured world. 

Despite potential for Mr Sugar Glider to support and prioritise a sustainability 

program at Fertile Ground Primary School, there were indications that he may not 

remain at the school long enough to see them establish. Mr Sugar Glider himself 

acknowledged that “with the things I’ve brought in here, I hope if I leave, that in two 

years time they’re still going” and commented that “it’s about building the capacity of 

the people around you so that change is sustainable”.  
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Despite significant obstacles, the school displayed a firm foundation upon which 

whole-school sustainability education could be built. A foundation that included 

supportive leadership and operational structures, community engagement and staff 

unity. Examples of these are detailed in the following paragraphs. 

School Governance 

Observations and interviews with teachers from Fertile Ground Primary School 

indicated that staff were satisfied that their views were considered in staff meetings, and 

were content with the management and leadership of the principal, Mr Sugar Glider. 

There was also evidence that the staff body were united, supportive of each other, and 

that class time was used efficiently because managing difficult student behaviour was 

not a big issue at the school. Mrs Platypus expressed her views on the school 

atmosphere saying,  

We’re very lucky here, we have a fantastic staff and we have a fantastic school. 
The kids are great. They all want to learn and they all are focussed. You can 
walk into any classroom in the school and you will see children who are very 
focussed on whatever is going on. And I’m very grateful to be here.  

There was also evidence that many teachers were already teaching elements of 

environmental sustainability in their classrooms. Mrs Rock-wallaby remarked, “From 

my observations of other teachers, they’re pretty aware and do things as well”. When 

asked if the teaching staff would support any teacher that wanted to initiate 

sustainability projects around the school, Mrs Antechinus responded, “Yeah. It’s a good 

staff like that. Depending what it was I suppose, but staff are actually very good here 

and I think they would”. And Mrs Rock-wallaby said, “The staff would probably 

follow, yes. Especially this staff, it’s a fairly positive staff. … I think most people 

would fall in line”.  

Mr Sugar Glider described willingness among staff towards supporting the 

school’s recycling initiative that he had recently spearheaded, saying,  

It’s been great. The staff have been great. It’s always a concern because to do 
recycling kids have to leave the classroom. Some teachers are quite happy to 
accommodate for those things and some teachers aren’t. And that was my only 
concern. But interestingly, because it’s recycling, they all went for it. I think the 
will is there. And I think with most people the will is there. 

However, teachers expressed concerns regarding the longevity of such 

programs, which may fall away without continued leadership and encouragement. For 

example, teachers, who had been at the school longer than Mr Sugar Glider, remarked 

that paper recycling used to happen, but on a smaller scale. Mrs Antechinus reflected, 
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“We did do paper recycling but what we did was just recycle it within the school”. 

When asked why it stopped, Mrs Rock-wallaby stated, “I can’t remember exactly why, 

it just dropped off. I think with a lot of things there’s always a push to start with…” and 

Mrs Antechinus said, “You always need an organiser, you need someone in charge ”. 

Mrs Rock-wallaby identified that visionary, committed leadership would be 

integral to getting a sustainability program up and running at Fertile Ground Primary 

School, “Your leader, your boss, is very important for things. If he wants something to 

happen, if he pushes it, it will happen”.  

Combined with strong leadership, all teachers identified that a sustainability 

program would only be established at Fertile Ground Primary School if at least one staff 

member drove the program. Mrs Rock-wallaby stated, “You just need someone who is 

very motivated and get-up-and-go and who believes in something and it will happen”. 

The principal at the Fertile Ground indicated that he would enthusiastically support 

sustainability priorities in the school as long as there was “someone or a couple of 

people who were committed to driving it”.  

School Planning 

Fertile Ground Primary School had no specific policies or plans in place to 

foster or support sustainability education. However, Mr Sugar Glider had a suggestion 

to help foster sustainability education in a significant way across all schools. He stated, 

The government throws money hand over fist at all sorts of things, but you think 
about this, if every school had a teacher on point five - so it wouldn’t have to be 
full time - or even one day a week in every school, that was committed to 
recycling and sustainability, what sort of programs would be running in every 
school and what sort of education would be going on in every school? Rather 
than sending out a file. A file’s useless really. But if the kids are living it, and 
breathing it, and doing it, it’s a real thing to get learning going on and they’re 
part of the process. So that’s really, I think, the answer. 

Mr Sugar Glider continued to speak emphatically about the money that is spent 

on generating files and paper based resources for teachers, saying,  

It’s not new. The resources have always been there. People believe that if you 
throw money at creating resources everything will be fine but it’s not true, that 
doesn’t bring about change. 

Community Networks and Partnerships 

All interviewed staff identified parents as keen supporters of school projects, 

many of whom would be likely to actively support sustainability projects if one of the 

teaching staff were able to drive the initiatives. When asked about the role that parents 
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might play, Mr Sugar Glider responded that involving parents was “the only way to go” 

and that “if the school is to be the beginning, the nucleus, just having parents bringing 

their recyclables to the school is a good place to start”. And Mrs Rock-wallaby stated, 

“Anything that you did you’d need parent support, if not involvement”, and “the more 

they’re involved the more likelihood you’d get more parents interested because you 

have a few, they talk to a few and so on”. Mrs Rock-wallaby also stated that the 

involvement of parents would enhance the impact of the sustainability program on the 

students, saying, “It rubs off on the kids. If both the parents and the teachers are the 

same then the kids will be the same”. 

It appeared that if Fertile Ground Primary School were to adopt a sustainability 

education program they would likely garner the support and involvement of their parent 

body. Mrs Platypus commented on the likelihood that parents would be supportive of a 

whole-school sustainability program saying, “This is a nice closely knit community. It’s 

got that nice friendly atmosphere and I think people would be supportive”. She 

described the involvement of parents in plans for a new vegetable garden project, 

saying, 

I think that people would be receptive. We had a chat with one of the parents 
earlier this year about a garden for the canteen, so that the children are 
producing food stuffs that the canteen can actually use, and we have some 
parents that are interested in helping with that. That’s just one very small aspect 
but it would work and the kids would be enthusiastic. 

Student Voice and Engagement 

At Fertile Ground Primary School, teachers talked about students as learners in 

an educational process, which sometimes involved doing environmentally sustainable 

tasks. Mrs Rock-wallaby stated, “I’ve got a power ranger. That’s the person at the end 

of the day who turns off the computers, makes sure everything’s off”. And Mrs 

Antechinus described how often the older year groups were assigned to do tasks that 

might require greater levels of competence or responsibility, saying, “Our kids end up 

doing lots of extra jobs”, and “it can’t always be the Year 7s and the student 

councillors”.  

Mrs Platypus described her efforts to encourage student voice in her classroom 

saying, “Sometimes someone will make a comment and you’re able to go off on a 

tangent, and you’re able to investigate or discuss that”. She explained her opinion 

towards creating opportunities outside of the classroom for students to learn, saying, 

“It’s not just about content. … Incidental ways of learning are often just as forceful as a 

full on lesson in the classroom”.  
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If Fertile Ground Primary School were to adopt a sustainability education 

program, they might consider looking at examples from other schools where student 

voice and involvement has been engaged in other, more significant and meaningful 

ways.   

Curriculum Integration 

At Fertile Ground Primary School, some teachers expressed an understanding of 

cross-curricula, whole-systems thinking. For example, Mrs Antechinus had developed 

units of work around environmental footprints, energy reduction, and renewable 

energies that were integrated across the learning areas of English, society and 

environment, science, and technology and enterprise (Figure 6.2). In another example, 

Mrs Rock-wallaby described how she had programmed integrated units of work around 

the topic of water,  

We’ll do poems or stories about it. We’re doing a graph. We’re actually doing 
water capacity at the moment so that links in with it. We’ll be doing graphs 
about the amount of liquid each container holds and we bar graph it. So within 
reason I try and integrate it. (Figure 6.3) 

 
Figure 6.2. Examples of Year 5 students’ work on environmental footprints, energy reduction 
and renewable energies. 
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Figure 6.3. Examples of Year 4 students’ work on the theme of water conservation. 

Despite using integrated approaches to foster student learning, the concept of 

sustainability was primarily associated with the environment alone. Mr Sugar Glider 

described his vision, “Every class will cover some level of the environment, which 

would probably lead to sustainability, probably from about Year 4 onwards, in science”. 

Some teachers also appeared to think of sustainability as ‘another thing to teach’, and 

expressed frustration with the curriculum being loaded up with so many priorities that 

teachers often feel overwhelmed and overworked. Mrs Platypus remarked, 

That’s the problem with our curriculum, extra things being laid down on you 
and nothing’s ever taken away. You know? There’s a problem within the 
community over something, the school’s will fix it - the AIDS program, the 
preventive education program, stranger danger - you keep going and it won’t 
change. We can do so much but where does our role stop? Where’s the division 
between what is the school’s responsibility and what is the community or 
parents’ responsibility? 

Summary 

This research indicates that Fertile Ground Primary School was well placed to 

adopt a whole-school sustainability education focus and to expand their existing class-

based environmental initiatives. The main feature required to commence a whole-school 

sustainability program at Fertile Ground Primary School would have been a passionate, 

dedicated staff member who could manage the program in such a way as to inspire and 

engage other staff, parents and students in the process. Of the approach required, Mr 

Sugar Glider stated, “I don’t think it’s that complicated, I actually think it’s quite 

simple” and of the nature of the person needed to drive the program he stated that they 

should be  “infectious, passionate, and not pushy”. 

With no one on the staff to coordinate and drive sustainability efforts at Fertile 

Ground Primary School, the enthusiastic support of Mr Sugar Glider, the collegial 

solidarity of the staff, and the potential keen interest among parents could be likened to 



193 

CHAPTER 6: POTENTIAL FOR GROWTH – FERTILE GROUND PRIMARY SCHOOL 

the fertile ground upon which the seeds of sustainability education simply needed to be 

sown and nurtured.  

Research Question 2: What was the Environmental and Sustainability Knowledge 

of Upper-Primary Students at Fertile Ground Primary School? 

As described in Chapters 4 and 5, mind maps were used to estimate students’ 

knowledge of pro-environmental behaviours, their understanding of sustainability and 

the extent of their whole-systems thinking. Mind maps were created by students from 

Years 4, 5 and 6 (n = 26). The results are presented and discussed in this section, and 

are discussed again in the conclusions of this chapter to triangulate with behaviour data. 

The analyses and organisation of results presented in this section are similar to the 

section on Knowledge described in more detail in Chapter 4. 

Results and discussion 

Mind maps were coded into a quantitative format using the coding scheme 

described in Chapter 3. Non-parametric tests were performed on the quantitative mind 

map data to determine year group and construct differences in the depth, volume and 

breadth of students’ environmental and sustainability knowledge. Following these 

analyses, responses were simplified to a binary format (presence = 1, absence = 0) to 

determine the proportion of students per year group, per construct that responded for 

each of the nine emergent themes. 

The responses from students in Year 4 were excluded from analyses that 

involved comparison across year groups because the sample size of Year 4 students was 

very low (n = 2). For comparisons across constructs year groups were pooled, and all 

student responses were included in these analyses.  

Depth. Kruskal-Wallis tests found no statistical difference in depth of 

knowledge (number of hierarchies) across year groups, and no statistical difference in 

depth of knowledge between the two constructs sustainability and things I can do to 

help the environment. Figure 6.4 illustrates the findings. 
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Figure 6.4. Depth of knowledge for each construct, nS = 26, nHE = 26. 

Volume. As mentioned in Chapter 4, analysis of volume of knowledge (total 

number of ideas) did not include responses from the theme simple. Table 6.1 presents 

the statistical results from Kruskal-Wallis tests. No significant difference was found in 

volume of knowledge across year groups, but a statistical difference was found in 

volume of knowledge between the two constructs sustainability and things I can do to 

help the environment. The construct things I can do to help the environment displayed 

greater number of ideas than did sustainability. Figure 6.5 illustrates the findings. 

Table 6.1. Statistical results from Kruskal-Wallis tests of Ideas compared across year groups 
and constructs.  

 df n χ2 p 

Ideas: year groups 1 41    .11 .740 

Ideas: constructs 1 44 16.57 ** 
* p < .05, ** p < .01 
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Figure 6.5. Volume of knowledge for each construct, nS = 26, nHE = 26. 

Breadth. As mentioned in Chapter 4, analyses of breadth of knowledge (scope 

of themes) did not include responses from the theme simple. Table 6.2 presents the 

statistical results from Kruskal-Wallis tests. A Kruskal-Wallis test found no significant 

difference in breadth of knowledge across year groups. Another Kruskal-Wallis test 

revealed statistical difference in breadth of knowledge between the two constructs 

sustainability and things I can do to help the environment. The construct things I can do 

to help the environment displayed greater scope of themes than did sustainability. 

Figure 6.6 illustrates the findings. 

Table 6.2. Statistical results from Kruskal-Wallis tests of Scope of Themes compared across 
year groups and constructs.  

 df n χ2 p 

Themes: year groups 1 41    .26 .611 

Themes: constructs 1 44 8.17 ** 
* p < .05, ** p < .01 
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Figure 6.6. Breadth of knowledge for each construct, nS = 26, nHE = 26.  

Percent response. Percent response per theme was investigated to determine if 

there were differences in the proportion of students that responded to each theme per 

construct. All students’ responses were minimised to a binary format (presence = 1, 

absence = 0) to look for patterns of percent response per theme.  

Kruskal-Wallis tests were performed, comparing the proportion of students’ 

responses across themes per construct, and found significant differences between 

constructs for the themes waste management, energy reduction, air pollution and 

transport choices and simple. Table 6.3 summarises the statistics for these significant 

differences and Figure 6.7 illustrates the patterns of each theme per construct.  

Table 6.3. Significant results from Kruskal-Wallis tests of percent response compared across 
constructs.  

 df n χ2 p 

Waste 1 52 5.33 * 

Energy 1 52 9.25 ** 

Air & Transport 1 52 17.00 ** 

Simple 1 52 12.75 ** 
* p < .05, ** p < .01 

 

 



197 

CHAPTER 6: POTENTIAL FOR GROWTH – FERTILE GROUND PRIMARY SCHOOL 

 
Figure 6.7. Percent response per theme per construct, nS = 26, nHE =26.  

Further Kruskal-Wallis tests were performed, separately for each construct, on 

the proportion of students’ responses for each theme per year group, and no significant 

differences were found. Figure 6.8 illustrates the patterns for each construct, year group 

and theme. The figure suggests that significant differences might exist between year 

groups for certain themes, such as waste management or simple, however, sample sizes 

per theme were too small for the variance to be adequately explored. 
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Figure 6.8. Percent of year group response per theme per construct, n5 = 8, n6 = 16.  

Discussion  

Year group differences. For each of depth, volume and breadth of knowledge 

there were no differences across year groups. There were also no year group differences 

found for the percent of student response per theme. It could be considered that students 

in Years 5 and 6 responded similarly to mind maps, however, given the small sample 

size of students from this school, it is most likely that the sample size was too small to 

adequately capture the variance associated with each year group. Consequently, year 

group will not be considered as a mediating factor of student responses to mind maps at 

Fertile Ground Primary School nor will it be discussed further in this section. 

Construct differences. There was no difference between constructs depth of 

knowledge, but there were differences between constructs for volume and breadth of 

knowledge, and in both cases things I can do to help the environment scored higher than 

sustainability. Examination of the proportion of student responses to each theme 

showed that for most themes things I can do to help the environment had a higher 

proportion of responses than sustainability and that environmental themes were 

predominant for both constructs. Furthermore, simple ideas were significantly more 

apparent for the construct sustainability.  These results are consistent with results from 
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Lighthouse and Riverside Primary Schools and supports the hypothesis asserted in 

Chapters 4 and 5 that students perceived a difference between the two constructs. It is 

suspected that the generality of students, regardless of whether they attend a school with 

a sustainability focus, find it easier to think of many and more various ideas of how they 

can help the environment compared with ideas about sustainability because 

sustainability is a confusing and ambiguous term.  

At Fertile Ground Primary School, simple ideas consisted primarily of the 

simple nouns ‘seeds’, ‘wood’, ‘technology’ and ‘resources’. Not only did these 

responses reflect a lack of understanding about sustainability, they also reflected the 

most recent unit of work that the Year 5 and 6 teachers had been working on – 

Resources, as reflected in a statement from Mrs Platypus, “This semester we were 

concentrating on resources for S&E [Society and Environment curriculum learning 

area]”.  

Trends in percent response per theme. The trend in the proportion of student 

responses to the different themes (Figure 6.7) was different to results from Lighthouse 

and Riverside Primary Schools, because water conservation and biodiversity 

conservation received lower rates of response than energy reduction. Nonetheless, 

waste management remained the most popular theme across all schools, probably 

because nearly all children could at least think of “picking up litter” as a way of 

‘helping the environment’ or of ‘helping the world stay healthy for a long time’. In 

addition, there were no students who expressed ideas related to values, advocacy and 

philanthropy or social and cultural wellbeing for either construct, indicating that 

students at Fertile Ground Primary School were not familiar with these themes being 

associated with the environment or sustainability. 

It is interesting to note the high proportion of responses (over 50 percent) in 

energy reduction as these are higher than the proportion of responses for this theme 

from Lighthouse and Riverside Primary Schools (under 50 percent), and most likely 

indicate that students at Fertile Ground Primary School were either picking up these 

messages from their parents, television and public media, or from some cursory 

information that their teachers were providing at school. Or, that students at Lighthouse 

and Riverside Primary Schools were being inundated with so many messages about 

waste management, water conservation and biodiversity conservation that ideas about 

reducing energy usage were less familiar to them.  
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Summary 

These results indicate that students at Fertile Ground Primary School had a good 

understanding of behaviours they could adopt to help the environment but an 

ambiguous understanding of sustainability, which was associated by all students with 

environmental themes. These findings are congruent with what might be expected of a 

school without a sustainability focus, however, the low sample size makes it difficult to 

generalise from these results.  

Research Question 3: What were the Environmental Behaviours of Upper-

Primary Students at Fertile Ground Primary School? 

This section explores relationships between students’ frequency of undertaking 

seven common pro-environmental behaviours and three comparison variables: 

Learning, Importance and Participation. The data in this section come from the student 

surveys conducted in 2009. Surveys were conducted with students from Years 4, 5 and 

6 (n = 26). The analysis and organisation of results presented in this section are similar 

to the section on Behaviours from Chapters 4 and 5, so the rationale for these is not 

repeated here.   

Results and discussion 

Descriptive statistics and chi-square tests were conducted and triangulated for 

each behaviour and comparison variable. For consistency across data chapters, 

behaviours were categorised as high, moderate or low, according to the percentage of 

students that indicated they performed a behaviour on a more than weekly basis (Figure 

6.9). The groups are presented and discussed in the following paragraphs. 
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Figure 6.9. Percentage of students that reported they undertook each of the seven pro-
environmental behaviours in 2009 either ‘never’, ‘less than weekly’ or ‘more than weekly’, n2009 
= 26. Resulting patterns suggested certain behaviours grouped together to form three categories: 
high (> 70%), moderate (40% - 70%) and low (< 40%) frequency.  

Summary and discussion 

At Fertile Ground Primary School, the weekly practice of pro-environmental 

behaviours by upper-primary school students in their homes was largely unrelated to 

whether students learned about environmental topics at school, whether they found 

school environmental experiences important or whether they participated in behaviours 

at home with other family members. Table 6.4 displays a summary of the dominant 

relationships between the seven estimated behaviours and three comparison variables: 

Learning, Importance and Participation. Detailed results from relationship testing using 

chi-square tests and box plots are presented and described in Appendix 6. The following 

discussion draws on data presented primarily in Table 6.4 but also from the more 

detailed data analysis presented in Appendix 6. 
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Table 6.4. Summary of the dominant relationships between seven pro-environmental behaviours 
that students could practice in their homes and the three variables: Learning, Importance and 
Participation. The prevalence of each behaviour is shown as a proportion of the total sample. 
Dominant patterns between Learning, Importance and Participation and weekly behaviour are 
presented to infer the features that had greatest influence on each behaviour.  

Behaviour Prevalence* Practiced weekly, when: 

  Learning Importance Participation† Other 

Turning off lights Widespread - - Family norm - 
Recycling paper or 
plastic 

Widespread - - Family norm - 

Short showers Common - - Family norm - 
Saving water Common - Important Student            

co-enthusiast 
- 

Walking, biking or 
bussing to school 

Common - - Family norm - 

Eating home grown 
fruits or vegetables 

Uncommon Negative 
relationship 

(i.e. no 
learning = 

more 
active) 

Important Student             
co-enthusiast 

- 

Putting food scraps 
into a worm farm or 
compost bin 

Uncommon - - Family norm - 

* Prevalence: Widespread, > 70 percent of all students did this weekly; Common, 40 – 70 percent of all 
students did this weekly; Uncommon, < 40 percent of all students did this weekly. 

† Participation: Family norm = Students participated weekly even if they were not one of the most active 
family members. Student co-enthusiast = Students participated weekly when they were one of the most 
active family members.  

Most of the seven pro-environmental behaviours were unrelated to the 

comparison variables (Table 6.4). The only two behaviours that revealed relationships 

between any of the three comparison variables and the frequency that students practiced 

the behaviours in their homes were saving water and eating home grown produce. The 

small sample size indicates that these relationships must have been strong for separation 

between groups to be found.  

For both of these behaviours, students who indicated that school environmental 

experiences were important to them saved water or ate home grown produce weekly, 

whereas students who rated environmental experiences of average or low importance 

practiced these behaviours less than weekly or never (Appendix 6). Most students who 

saved water and ate home grown produce, on a greater than weekly basis, also indicated 

that they were a co-enthusiast (Table 6.4). These results could suggest that these 

students were from families that regularly saved water or produced fruits or vegetables 

from their home garden. If so, their family’s behaviours may have influenced their own 
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frequency of practicing these behaviours and might also, have increased their interest in 

school environmental experiences.  

Eating home grown produce was the only behaviour that produced a relationship 

with Learning, but unexpectedly, the relationship was negative (Appendix 6.5). It is 

unlikely that not learning at school about growing fruits and vegetables influenced 

students to do this behaviour at home on a weekly basis, and more likely that many 

families were already practicing this behaviour at home despite the minimal focus on 

learning about this behaviour at Fertile Ground Primary School. These findings suggest 

that the school may have had support from many families and receptivity among their 

students if they were to set up a school vegetable garden, and consequently weave such 

topics into class learning activities. Given that, at the time of data collection in 2009, the 

administrative staff had planned to start a school vegetable garden, future research at 

Fertile Ground Primary School might instead yield a positive relationship between 

Learning and eating home grown produce. 

It is interesting to note that recycling was an uncommonly practiced behaviour 

among students at Fertile Ground Primary School, especially considering it was 

widespread among students at Lighthouse and Riverside Primary Schools and is a 

relatively simple behaviour for households to adopt. During data collection, it was 

discovered that the local council area surrounding Fertile Ground Primary School does 

not support manual household waste separation. Instead, the local council upholds a 

one-bin system and boasts a cutting-edge waste separation facility that separates waste 

with greater accuracy and saleable quality than household manual waste separation ever 

could. Nonetheless, many teachers (and apparently many students and parents) were 

unaware or sceptical about the one-bin system. Mrs Rock-wallaby said, “I’d like to go 

and see how they do it because I just like shires who have recycling bins”, and 

suggested, “I think people could do it. Why should you have a whiz-bang recycling 

plant? I think people are quite keen to do something”. 

Chapter Conclusion 

Altogether, these results suggest that students, staff and administrators at Fertile 

Ground Primary School would be receptive to a sustainability program being 

established at their school and there would likely be support from the surrounding 

parent community for the program. Moreover, if such a program were commenced it 

may be prudent to begin with expanding the themes of household water saving and 

home grown produce, which some environmentally motivated students were already 
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doing regularly at home with their families. It would also be beneficial to provide 

focussed professional development around the concept of sustainability and examples of 

ways to engage students with the issues and actions of various interconnected 

sustainability initiatives. Furthermore, for such a program to be sustained the school 

would need one or two committed, enthusiastic staff members to begin driving the 

initiatives who, together with the administrators, had a vision for prioritising 

collaborative staff planning and evaluation, and understood basic stages of growth in the 

lifecycle of a whole-school sustainability program. Fertile Ground Primary School truly 

had potential for the growth of a whole-school sustainability program, which could be 

sown on fertile ground. 

The next two chapters present findings from Lighthouse and Riverside Primary 

Schools about student attitude-behaviour relationships and dominant family dynamics in 

intergenerational transfer. The findings from this case study will be discussed again in 

the cross-case analysis, Chapter 9. 
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CHAPTER 7: STUDENT ENVIRONMENTAL ATTITUDES AND BEHAVIOURS 

– LIGHTHOUSE AND RIVER’S EDGE PRIMARY SCHOOLS 

In addition, an individual must possess a desire to act. 
One’s desire to act appears to be affected by a host of 

personality factors. These include locus of control, 
attitudes, and personal responsibility. Thus, an individual 
with an internal locus of control, positive attitudes toward 

the environment and toward taking action, and with a 
sense of obligation toward the environment will likely 

develop a desire to take action.  

(Hines, Hungerford & Tomera, 1987, p. 7) 

This chapter addresses Research Question 4 (p. 7), the relationship between 

student environmental attitudes and pro-environmental behaviours. Data comes from 

the 2010 survey administered with students at Lighthouse and River’s Edge Primary 

Schools (n = 285). The analysis required that data from both schools be pooled; hence, 

they are presented here in a separate chapter. Results from internal consistency and 

factor extraction of the three scales, and model testing between latent variables are 

presented in the following sections. 

Student attitudes were not examined at the Fertile Ground School because the 

sample size was too low (n = 20) for surveys to be worthwhile. Also, it would not have 

been appropriate to analyse the attitude data from this school with attitude data from 

Lighthouse and River’s Edge Primary Schools because the differences in the schools’ 

sustainability priorities meant the populations were too different to pool.  

Research Question 4: What was the Relationship Between the Environmental 

Attitudes and Behaviours of Upper-Primary Students? 

Students’ attitudes to the environment were explored across to two levels: 1) 

their attitudes towards their educational context, herein described as school 

environmental activities; and 2) their attitudes towards global environmental issues, 

herein referred to as environmental worldviews. Consequently, two scales were used to 

estimate student attitudes: one designed specifically to estimate student attitudes to 

school environmental activities, and another that had been designed to estimate 

children’s environmental worldviews and had been borrowed with permission from 

researchers in the United States (Manoli, personal communication, 14 December 2010). 
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Student pro-environmental behaviour was estimated using the seven categorical 

behaviour questions described in Chapter 3. 

To determine if a relationship existed between student attitudes and behaviours 

relationships were tested using structural equation modelling. Before relationship 

models could be tested, the internal consistency of the three scales had to be validated 

and latent constructs had to be identified through factor extraction. 

Internal Consistency and Factor Extraction 

Exploratory factor analyses using maximum likelihood and oblique rotation 

were performed separately on the two continuous attitude scales in SPSS. The 

categorical behaviour scale was analysed with an exploratory factor analysis using 

robust weighted least squares (WLSMV) and oblique rotation in Mplus. Refer to 

Chapter 3 for more detail about the selected extraction and rotation methods.  

Scale 1: Attitudes to school environmental activities. It was anticipated that 

the nine-item scale of attitudes to school environmental activities would reveal a one-

factor solution. But the possibility was considered that it might present a two-factor 

solution because of the different wording of items 1 – 3 and items 4 – 9, with items 1 – 

3 estimating student attitudes to school-wide environmental activities and items 4 – 9 

estimating student attitudes to their individual role in environmental activities. 

Results. Seven of the 285 students surveyed had missed items in the attitudes to 

school environmental activities scale and were excluded from analysis. Internal 

consistency of the scale was checked prior to factor analysis, and revealed a satisfactory 

Chronbach’s alpha of .71, however the inter-item correlation matrix (Appendix 7.1) 

showed that item 4, I would like more opportunities at school to do things that help care 

for the environment, correlated negatively and very low (r < | .28|) with all of the other 

items. Consequently, it was decided to remove this item from the scale before further 

analysis, which also raised the Chronbach’s alpha to .79, a result much closer to the 

preferred alpha level of .80 (Pallant, 2007). 

After satisfying internal consistency, the suitability of the data for factor analysis 

was assessed. Inspection of the correlation matrix revealed the presence of many 

coefficients above .30, except for items 3 and 8, which had more than 90 percent of 

their coefficients below .30, and item 9, which had more than 50 percent below .30. The 

Kaiser-Meyer-Oklin value was .85, exceeding the recommended value of .60, and 

Bartlett’s Test of Sphericity was statistically significant, thus supporting the choice to 

continue with factor analysis (Pallant, 2007).  
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After satisfying internal consistency and factorability, exploratory factor 

analysis was conducted using maximum likelihood and oblique rotation. Exploratory 

factor analysis of the eight remaining items revealed a one-factor solution that explained 

42 percent of the variance (Table 7.1). Eigenvalues above 1, factor loadings above .32 

(Table 7.1) and scree plot showing a sharp decrease in values after the first factor 

(Appendix 7.2) supported the decision to retain a one-factor solution (Hair et al., 2010; 

Pallant, 2007; Worthington & Whittaker, 2006), but the rotated item communalities 

suggested that some items should be removed. The rotated item communalities of items 

3, 8 and 9 were below .30 (Table 7.1), thus indicating they were not highly correlated 

with one or more of the other items (Pallant, 2007; Worthington & Whittaker, 2006). 

The item with lowest communality (item 8) was removed and the analysis was re-run.  

The second factor analysis revealed a one-factor solution that explained 46 

percent of the variance (Table 7.1), however, communalities of items 3 and 9 were still 

below .30 (Table 7.1). The item with next lowest communality (item 3) was removed 

and the analysis was run again.  

The third factor analysis revealed a one-factor solution that explained 51 percent 

of the variance (Table 7.1), but communalities for item 9 remained below .30 (Table 

7.1). Finally, item 9 was removed and the analysis was run again. 

The fourth and final factor analysis revealed a one-factor solution that explained 

56 percent of the variance (Table 7.1). Communalities were all above .30 (Table 7.1) 

and factor loadings were all above .60 (Table 7.1). These results indicate that the 

remaining five items best represented the latent construct of attitudes to school 

environmental activities. 
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Scale 2: Environmental worldviews. Manoli et al. (2007) found that the ten-

item scale of environmental worldviews revealed a three-factor solution, with items 1, 4 

and 7 loading on the construct ‘rights of nature’, items 2, 5, 8 and 10 loading on the 

construct ‘eco-crisis’, and items 3, 6 and 9 loading on the construct ‘human 

exemptionalism’. They also discussed the possibility that their scale items would load 

together as one factor. In this research it was expected to find similar item loading on 

these three latent constructs or that items would load together as one factor.  

Results. Seven of the 285 students surveyed had missed items in the 

environmental worldviews scale and were excluded from analysis. Internal consistency 

of the scale was checked prior to factor analysis, and revealed an unsatisfactory 

Chronbach’s alpha of .58. The inter-item correlation matrix (Appendix 7.3) showed that 

items 2, 3 and 9 correlated negatively and very low (r < | .18|) with all of the items. The 

corrected item-total correlation showed that item 3 was the most problematic, giving a 

negative coefficient of -.07. Consequently, it was decided to remove item 3 from the 

scale before further analysis. Removing this item raised the Chronbach’s alpha to a 

value that was still unsatisfactory, .65. The consequent corrected item-total correlations 

indicated that item 9, with a coefficient of .01, should be deleted. Deleting item 9 raised 

the Chronbach’s alpha to .69. The following corrected item-total correlations showed 

that to get an adequate Chronbach’s alpha, item 2, with a coefficient of .15, had to be 

deleted. After deleting items 2, 3 and 9 the Chronbach’s alpha was .72 and sufficiently 

high enough to proceed. 

After satisfying internal consistency, the suitability of the data for factor analysis 

was assessed. Inspection of the correlation matrix revealed the presence of many 

coefficients below .30, suggesting that the items were not sufficiently related to each 

other for the scale to give an adequate indication of children’s environmental 

worldviews. However, the Kaiser-Meyer-Oklin value was .74, exceeding the 

recommended value of .60, and Bartlett’s Test of Sphericity was statistically significant, 

thus supporting the choice to continue with factor analysis (Pallant, 2007).  

After satisfying internal consistency and factorability, exploratory factor 

analysis was conducted using maximum likelihood and oblique rotation. Exploratory 

factor analysis of the seven remaining items revealed a two-factor solution that 

explained a cumulative total of 53 percent of the variance, explaining 38 and 15 percent 

of the variance respectively (Table 7.2). Inspection of the eigenvalues (Table 7.2) and 

scree plot (Appendix 7.4) indicated that a one-factor solution was most appropriate. 

Factor loadings suggested the presence of a second factor but several cross-loadings 
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(Table 7.2) and a large correlation between the two factors (r = .545) indicated that the 

second factor was not stable and supported the decision to retain a one-factor solution. 

The analysis was run again with a one-factor solution forced on the data set.  

The resulting one-factor solution (Table 7.3) explained 38 percent of the 

variance but the rotated item communalities of items 4, 5, 6, 7 and 10 were below .30 

(Table 7.3), indicating they were not highly correlated with one or more of the other 

items and should be removed (Pallant, 2007; Worthington & Whittaker, 2006). Item 6 

was the first to be removed as it had the lowest communality. 

The third factor analysis revealed a one-factor solution that explained 40 percent 

of the variance (Table 7.3), however, the communalities of items 7, 8 and 10 were 

below .30 (Table 7.3). The item with lowest communality (item 7) was removed and the 

analysis was run again.  

The fourth factor analysis revealed a one-factor solution that explained 44 

percent of the variance (Table 7.3), however, the communalities of items 1 and 10 were 

below .30 (Table 7.3). Both items had the same communality, .28, but item 10 was 

removed in preference because it had the lower factor loading. The analysis was run 

again. 

The fifth factor analysis revealed a one-factor solution that explained 48 percent 

of the variance (Table 7.3) but the communalities of items 1 and 8 were below .30 

(Table 7.3). The item with lowest communality (item 8) was removed and the analysis 

was run again. 

The sixth factor analysis revealed a one-factor solution that explained 56 percent 

of the variance (Table 7.3), however, the communalities of items 1 and 5 were below 

.30 (Table 7.3). Removing either of these items would leave the scale with only two 

items to explain the variance, which is not recommended, especially when there is less 

than .70 correlation between the remaining items (Worthington & Whittaker, 2006), as 

indicated by the low communalities. Consequently, it was decided to discard the entire 

environmental worldviews scale.   
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Table 7.2. Summary of standardised factor loadings on each of two factors, communalities, 
eigenvalues and percent of explained variance for the environmental worldviews scale (n = 
278). Further rounds of factor analysis on this scale are displayed in Table 7.3. 

 
h2: rotated item communalities 
^ These items were reverse scored 
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Scale 3: Pro-environmental behaviour. The seven-item behaviour scale was 

developed to serve two purposes: 1) to provide an estimate of pro-environmental 

behaviour that could be compared to student attitudes using structural equation 

modelling, and 2) to provide a descriptive account of the proportion of students that 

participated in each of the behaviours at a given frequency, as reported in Chapters 4, 5 

and 6. The results presented and discussed here refer to the refinement of the pro-

environmental behaviour scale. 

Exploratory factor analysis of the pro-environmental behaviour scale was 

conducted in Mplus because it has the capacity to conduct factor analysis on scales with 

categorical items. It was expected that the seven-item scale of pro-environmental 

behaviour would either reveal a one-factor solution where all items clustered together as 

one construct. Or, based on results from descriptive analysis of this data presented in 

Chapters 4 and 5, would reveal a two-factor solution, where sets of items estimated 

behaviours of varying complexity, easy and difficult. Specifically, items 1, 2, 3 and 4 

would estimate ‘easy to achieve’ pro-environmental behaviours, and items 5, 6 and 7 

would estimate ‘difficult to achieve’ pro-environmental behaviours.  

Results. Four of the 285 students surveyed had missed items in the pro-

environmental behaviour scale and were excluded from analysis. Due to the categorical 

nature of the data, internal consistency and factorability were assessed by checking the 

correlation matrix for items with multiple correlations below .30 (Appendix 7.5). Item 5 

was found to have very small correlations (r < .12) with all other items and it was 

considered appropriate to remove this item prior to the factor analysis. Items 6 and 7 

correlated with each other at r = .51 and had small correlations with all other items (r < 

.30), but it was decided to retain items 6 and 7 for the factor analysis in case they loaded 

onto a second factor. 

Factor analysis was conducted on the remaining six items and a two-factor 

solution was revealed that explained a cumulative total of 61 percent of the variance, 

explaining 40 and 21 percent of the variance respectively (Table 7.4). Inspection of the 

eigenvalues (Table 7.4) and scree plot (Appendix 7.6) indicated that a two-factor 

solution was most appropriate and the chi-square and goodness-of-fit indices were a 

better fit for the two-factor solution (Table 7.4). The factor loadings on the two-factor 

solution showed that items 6 and 7 loaded as one factor and items 1, 2, 3 and 4 loaded 

as a second factor (Table 7.4). No cross-loadings above the critical value of .32 were 

present (Table 7.4). Correlation between the two factors was small (r = .12), indicating 

stability of the second factor and supporting a decision to retain two factors. 
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 In deciding whether to retain items 6 and 7 as a second factor, however, 

reference was made to the literature. Factors with fewer than three items can be 

problematic, as there is less confidence that it will be a reliable factor in future studies 

(Tabachnick & Fidell, 2007). Nonetheless, it is allowable to retain a factor with two 

items if the items correlate above .70 and are relatively uncorrelated with other items 

(Worthington & Whittaker, 2006). Worthington and Whittaker (2006) suggest in these 

cases that researchers consider interpretability of the factor in deciding whether to retain 

it and, for future studies, consider generating new items that are likely to load on that 

factor. Items 6 and 7 could well have been interpreted as providing an estimate for 

difficult to achieve pro-environmental behaviours, however, items 6 and 7 did not 

correlate strongly enough with each other (r = .51) to fit the requirements of a two-item 

factor.  

Finally, items 6 and 7 were removed from the scale and it was decided to retain 

a one-factor solution with items 1, 2, 3 and 4, which could be interpreted as the easy to 

achieve pro-environmental behaviours scale. The factor analysis was run again with 

these four items and revealed a factor solution explained 52 percent of the variance 

(Table 7.4). Eigenvalue above 1, SRMR below .05, factor loadings above .32 (Table 

7.4) and scree plot showing a sharp decrease in values after the first factor (Appendix 

7.6) supported the decision to retain the one-factor solution (Cunningham, 2010; Hair et 

al., 2010; Pallant, 2007; Worthington & Whittaker, 2006), however, chi-square, TFI and 

CLI were slightly below the ideal thresholds of .05, .995 and .995 respectively (Table 

7.4). As mentioned in Chapter 3, debate in the literature highlights that when 

determining the most suitable factor solution, the researcher must take into account the 

goodness-of-fit indices together with information from eigenvalues, factor loadings and 

the overall interpretability of the factor (Cunningham, 2010; Worthington & Whittaker, 

2006). Because these results were close to the recommended thresholds on some fit 

indices, within the acceptable range for other indices, and the factor was interpretable 

and made theoretical sense, it was decided to retain the four-item factor solution. 
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Discussion: The three scales. The attitudes to school environmental activities 

scale revealed a one-factor solution that was supported by five items. Together these 

five items explained 56 percent of the variance (Table 7.1), which was well above the 

recommended minimum of 30 percent for a scale that measures educational data (Kline, 

2011). With such an encouraging result, this univariate five-item scale could be used in 

structural equation modelling to estimate the relationship between students’ attitudes to 

school environmental activities and their pro-environmental behaviours.  

For example, four items were deleted from the attitudes to school environmental 

activities scale due to their inadequate correlation with other items. Of particular note 

was item 4, I would like more opportunities at school to do things that help care for the 

environment, which correlated negatively with all of the other items (Appendix 7.1). 

This finding indicates that students who gave overall positive responses to school 

environmental activities, did not want more opportunities in their schools for 

environmental leadership or responsibility. Such a finding might suggest that students 

were tired of learning about the environment or did not think it was their responsibility 

to care for the environment, however, student responses to items 5 and 6, which 

estimated these exact parameters, were positive (after reversing the scores) and 

consequently were not consistent with this suggestion. Instead, this interesting result 

could indicate students’ unwillingness to take on leadership roles in the school, 

however, more research would be required to determine what actions students 

specifically associated with the word ‘opportunities’.   

It had been considered that the attitudes to school environmental activities scale 

might estimate two latent constructs: 1) student attitudes towards school-wide activities 

and 2) student attitudes towards their role in school activities, because of the different 

wording of items 1 - 3 and items 4 - 9. This did not occur, however, and it is probable 

that there were not enough questions of either type to adequately differentiate between 

students’ attitudes to school-wide activities or their personal-roles in activities. Future 

iterations of this scale could include more questions to determine if there is a difference 

between students’ attitudes across these two pursuits. If such differentiation was found, 

it would be interesting to model their relationships with each other to determine if 

students who rated a whole-school focus on environmental education as positive would 

have also felt positively about their personal-role in environmental activities.  

The environmental worldviews scale did not reveal an adequate factor solution. 

This finding suggests that the New Environmental Paradigm Scale for Children is not 

suitable for an Australian context, which could be due to the wording of some items. An 
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example of this was identified with item 3: people are clever enough to keep from 

ruining the earth. This item was reverse scored during development of the scale 

(Manoli et al., 2007) because in America, the word ‘clever’ is understood as a negative 

term (Manoli, personal communication, 4 September 2011). In this research, students 

primarily perceived item 3 in a positive way (after reversing the scores), as indicated by 

the negative correlations with seven of the ten items (Appendix 7.3). For item 3 to be 

perceived by Australian students in a negative way, as was intended, future studies 

might consider substituting the word ‘clever’ with the word ‘cunning’.   

Another example from this research of the contextually inappropriate or 

ambiguous wording of some items in the New Environmental Paradigm Scale for 

Children were items 2 and 9, which were both found to have very low and negative 

correlations with seven of the ten items (Appendix 7.3). Using descriptive statistics it 

was found that these items had proportionately high levels of the middle score, ‘not 

sure’, indicating that Australian students did not understand these items well. In a 

qualitative study involving Dutch children, Kopnina (2011) found that several of the 

items from the New Environmental Paradigm Scale for Children were ambiguous and 

difficult to comprehend. For example item 2, there are too many (or almost too many) 

people on earth, revealed a complex pattern of different statements from children about 

population, that were derived from social, institutional, political and other sources 

(Kopnina, 2011).  

One reason why the New Environmental Paradigm Scale for Children may have 

worked better in the original American context is that the children in Manoli et al.’s 

2007 research had all been participants of specific environmental awareness programs; 

Earthkeepers and Sunship Earth, and re-wording and validation of the scale depended 

on the children’s comprehension of topics taught in those programs. The Earthkeepers 

and Sunship Earth programs both specifically focused on helping students to “develop 

an understanding of ecological concepts, build positive feelings for the natural world, 

and change their environmental behaviors” (Manoli et al., 2007, p. 6). It can be argued, 

that this focus contributed to students’ comprehension of the wording of each item, and 

overall consistent responses to items that utilised both sides of the response range. 

For these reasons, together with results from her own research, Kopnina (2011) 

suggests that the New Environmental Paradigm Scale for Children is not cross-

culturally appropriate or relevant and that ethnographic analyses of the socio-cultural 

context in which the research is being conducted should be conducted to assist with 

modifying the scale prior to its use. The findings of this research support this 
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recommendation and, moreover, suggest that the current New Environmental Paradigm 

Scale for Children is better applied in a limited context where students have pre-existent 

knowledge of environmental conservation and where students have been exposed to the 

specific language that is used in the survey.  

The two scales, attitudes to school environmental activities and environmental 

worldviews both included reverse scored items. It is common for scale developers to 

include reverse scored items as a way of forcing participants to think carefully about 

their responses (Cunningham, 2010; Kline, 2011; Rodebaugh et al., 2007). However, in 

exploratory factor analysis, reverse scored items can cause the occurrence of an 

unwanted and artificial second factor (known as a method factor) for a latent construct 

that one had hoped would be unidimensional (Rodebaugh et al., 2007). This is because 

participants have been known to respond less strongly to negatively worded items, 

which can cause these reverse scored items to load more strongly with each other and 

less strongly with other items in the scale. For this reason, it is recommended to retain 

reverse scored items only if no such method factor arises (Cunningham, personal 

communication, 20 February 2012).  

In this research, the presence of negatively worded items did not cause a method 

factor to result. The two negatively worded items in the attitudes to school 

environmental activities scale, items 5 and 6, both loaded strongly onto the single factor 

solution (Table 7.1). In the environmental worldviews scale, two of the four negatively 

worded items, items 3 and 9, were removed before factor analysis could be conducted – 

not because they correlated with each other, but because they did not correlate with any 

of the items (Appendix 7.2). The other two negatively worded items in the 

environmental worldviews scale, items 6 and 7, were also later removed because their 

rotated item communalities indicated they were not highly correlated with other items 

within the factor (Table 7.3), and should be deleted (Pallant, 2007; Worthington & 

Whittaker, 2006). Albeit, future iterations of either of these scales should consider 

carefully the use of negatively worded items. In particular, when more than one factor is 

anticipated, the scales would benefit from designing all reverse scored items to estimate 

one of the factors or not including negatively worded items at all (Rodebaugh et al., 

2007). 

The pro-environmental behaviour scale revealed a one-factor solution that was 

supported by four items. Together these four items explained 52 percent of the variance 

(Table 7.3), which was a satisfactory result for a scale that measures educational data 

(Kline, 2011). The clustering of items in the scale could be interpreted as representing 
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easy to achieve pro-environmental behaviours. Consequently, this scale could be used 

in structural equation modelling to estimate the relationship between students’ attitudes 

to school environmental activities and their easy to achieve pro-environmental 

behaviours.  

It was anticipated that two latent constructs might be identified through 

exploratory factor analysis of the seven behaviours in the scale that would: 1) identify 

pro-environmental behaviours that are relatively easy to enact, such as turning off lights 

and recycling, and 2) identify pro-environmental behaviours that are comparatively 

more difficult to carry out, such as composting and growing fruits or vegetables at 

home. Despite this, only one latent construct was extracted, which was interpreted as 

estimating easy to achieve pro-environmental behaviours. It was found, however, that 

some of the goodness-of-fit indices for the easy to achieve pro-environmental 

behaviours scale were slightly below the recommended minimum values, but the 

eigenvealues, SRMR and factor loadings all indicated that the four-item factor solution 

was a good fit for the data (Table 7.4). Nevertheless, future iterations of this instrument 

should include more items in an effort to overcome these discrepancies and to better 

estimate easy to achieve pro-environmental behaviours.  

Items 6 and 7 were found to load together on a second factor, however, and 

could have been interpreted as estimating the difficult to achieve pro-environmental 

behaviours. But it was decided to remove them from the analysis because they did not 

correlate strongly enough with each other to be confident in the stability of a scale that 

only included these two items (Worthington & Whittaker, 2006). In future research, 

more items should be developed to estimate the latent construct of difficult to achieve 

pro-environmental behaviours.  

Finally, it must be acknowledged that the attitudes to school environmental 

activities scale and the easy to achieve pro-environmental behaviours scale are limited 

to the context of this research and, consequently, are not replicatable or generalisable. If 

the scales were to be used beyond this research, further validation of the wording of 

items via qualitative interviews and peer-examination should be performed. Moreover, 

new items should be generated that incorporate appropriate wording changes and that 

are informed by new information about these constructs. 

Modelling 

Structural equation modelling was used in this research, to determine the 

strength of relationships the newly formed latent variables: attitudes to school 

environmental activities and easy to achieve pro-environmental behaviours. Modelling 
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was conducted with the aggregated approach that accounted for the multi-level data 

(Figure 7.1) and was performed using robust maximum likelihood (MLR) in Mplus. As 

described in Chapter 3, the aggregated approach uses the Huber-White (Sandwich) 

estimator, is robust to non-normality, and is appropriate when the goal of the research is 

to make inferences at the lowest level of a hierarchical design. In this research, the 

lowest level of the design was the level of students, and the goal was to make inferences 

about the overall relationship between students’ attitudes to school environmental 

activities and their easy to achieve pro-environmental behaviours.  

 
Figure 7.1. The nested hierarchical design of this research, showing number of students 
surveyed within classrooms and within schools. Originally shown in Chapter 3, but replicated 
here for the benefit of the reader. 

Results. Four of the 285 students surveyed had missed items in both the five-

item attitudes to school environmental activities scale the four-item easy to achieve pro-

environmental behaviour scale, and were excluded from analysis. As described in 

Chapter 3, prior to estimating the relationship between latent constructs, it had to first 

be determined whether the hierarchical structure of the data (Figure 7.1) had enough 

measurement invariance for the data to be considered as collected from one population 

(Cunningham, 2010). The tests used were: 1) invariant invariance (omnibus test), 2) 

configural invariance, and 3) metric invariance. 

The omnibus test revealed a significant difference between responses from the 

two schools to the attitude scale (χ2 (15) = 41.39, p < .001), but not the behaviour scale 

(χ2 (10) = 7.65, p = .663). From hereon, the attitude scale had to be tested, adjusted and 

re-tested to determine if adequate measurement invariance could be obtained for the 

scale to be used in structural equation modelling.  

A test for configural invariance on the attitude scale yielded a poor fit (χ2 (10) = 

28.14, p = .002; CFI = .946; TLI = .893), and indicated that items in the scale were 

loading differently for each school group (Appendix 7.7). This meant that removing one 
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item from the scale might improve the results of measurement invariance. 

Consequently, the item that loaded the weakest onto both groups was removed, Item 6: I 

sometimes get tired of learning about environmental topics at school (reversed) 

(Appendix 7.7). Removing Item 6 from the attitudes to school environmental activities 

scale improved the validity of the scale and increased the proportion of explained 

variance to 59 percent (Appendix 7.7). 

Removing Item 6 from the attitude scale and re-running the ombnibus test still 

found significance between the two groups (χ2 (10) = 32.09, p < .001), but tests for 

configural invariance (χ2 (4) = 1.91, p = .752; CFI = 1.000; TLI = 1.026) and metric 

invariance (Δχ2 (3) = 5.42, p = .144) revealed adequate fits. These results indicated that 

although the two schools responded differently to the attitude scale, the relationship of 

indicator items to the latent variable were consistent across both schools and sufficient 

to proceed to structural equation modelling (Cunningham, 2010). However, because the 

two schools were found to respond differently to the attitude scale, it was possible that 

variance also existed at the level of classroom (Figure 7.1), and a modelling technique 

had to be selected that accounted for any variance due to the nested hierarchical design.  

To determine if there was variance at the level of classroom, the proportion of 

group level variance (within) had to be compared with the total variance (between), 

using a test for intraclass correlation (ICC) and design effect (Deff) (Cunningham, 

2010). These tests revealed significant variance between classrooms, and consequently, 

a modelling technique was selected that accounted for this variance. As mentioned, the 

aggregated approach to modelling was selected for this purpose because it could 

account for variance at the clustering level of classroom (Figure 7.1). Furthermore, the 

aggregated approach could give information about the overall relationship of latent 

variables while also providing correct chi-square and goodness-of-fit statistics, and an 

appropriate (albeit often larger) standard error (Cunningham, 2010).  

A structural equation model using the aggregated approach was performed on 

the four-item attitudes to school environmental activities scale the four-item easy to 

achieve pro-environmental behaviour scale (Figure 7.2). Results yielded an acceptable 

non-significant chi-square of 25.13 (p < .05), an acceptable SRMR value of .036, and a 

CFI and TLI that were slightly below the ideal minimum values of .995 (Figure 7.2).  

Together these results indicated that the model was an acceptable fit for the data and 

could be reported.  

After establishing model fit, the regression co-efficient of attitudes on 

behaviour, and its standard error, could be interrogated. A regression co-efficient of .65 
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with standard error of .10 was revealed (Figure 7.2), indicating a strong positive 

association between students’ attitudes to school environmental activities and easy to 

achieve pro-environmental behaviours within a 10 percent degree of confidence.  

Discussion. The results of structural equation modelling in this research 

revealed a significantly stronger relationship between attitudes and behaviours than the 

mean results derived from two meta-analyses of attitude-behaviour studies. Hines, 

Hungerford and Tomera (1987) compared nine studies and found a mean attitude-

behaviour correlation of .35 (σ = .08), and a meta-analysis by Bamberg and Möser 

(2007) of seventeen studies, found a mean attitude-behaviour correlation of .42 (σ = 

.07). By contrast, the result of .65 (σ = .10) revealed in this research was more than one 

standard error greater, and thus significantly stronger than the mean results of many 

other studies. Furthermore, .60 can be interpreted as a moderately strong positive 

relationship between variables (Malgady & Krebs, 1986).  

Consequently, it can be declared that there was a strong positive relationship 

between students’ attitudes and behaviours at Lighthouse and River’s Edge Primary 

Schools. Moreover, students with positive attitudes towards school environmental 

activities were more likely to frequently practice ‘easy’ pro-environmental behaviours, 

or likewise, students who frequently practiced ‘easy’ pro-environmental behaviours 

were more likely to have positive attitudes towards school environmental activities. It is 

possible that the strength of the attitude-behaviour relationship was due to the focus on 

sustainability education at both of these schools. Nonetheless, it could be argued that 

student attitudes were more likely to be strongly related to behaviours that could be 

practiced with little effort than behaviours that would be more complex or time 

consuming to carry out. It is also possible that student attitudes toward global 

environmental issues might have been less strongly related to their behaviours than their 

attitudes toward environmental activities that were contextual and immediately relevant 

to their daily school experience. It is unfortunate then, that the worldviews and difficult 

to achieve pro-environmental behaviour scales, were not suitable for structural equation 

modelling. Future exploration of students’ attitude-behaviour relationships would 

benefit from including these other latent constructs in the structural equation model, 
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so that it is possible to extract nuances in the attitude-behaviour relationship of students 

that attended schools with operational whole-school sustainability programs.   

In addition to finding a strong positive attitude-behaviour correlation at the level 

of individuals, it is interesting to note that differences were found in the way students 

responded at each school to the attitudes to school environmental activities scale. In this 

research it was not possible to model the group by group responses of students to the 

attitudes to school environmental activities scale with the grouped responses of students 

to the easy to achieve pro-environmental behaviour scale because the sample size of 

each group was too low (i.e. River’s Edge < 150) for separate analyses, and there were 

too few groups (i.e. < 30) to conduct multi-level structural equation modelling that 

could account for variation at the level of groups (Cunningham, 2010).  

Nevertheless, it is interesting to simply observe the factor loadings of certain 

items in the attitudes to school environmental activities scale when they were 

partitioned by responses from each school group (Appendix 7.7). Appendix 7.7 shows 

that Item 2: I am proud of what my school is doing to help care for the environment, 

was a significantly stronger (> 1σ) predictor of student attitudes at Lighthouse Primary 

School than student attitudes from River’s Edge Primary School. Whereas, Item 5: I’m 

only young and it’s not my responsibility to care for the environment (reversed), was a 

significantly stronger (> 1σ) predictor of student attitudes at River’s Edge Primary 

School than student attitudes from Lighthouse Primary School. This observation alone, 

suggests intriguing differences between the dominant student attitudes at each school, 

however, to be able to infer meaning from these findings would require triangulation 

with other data sources. Consequently, this result will be triangulated with interview, 

mind map and descriptive statistical data from each school and discussed in the cross-

case synthesis, Chapter 9.    

Chapter Conclusion 

This chapter presented and discussed results from factor analyses of three scales, 

and structural equation modelling between students’ attitudes and behaviours. The latent 

construct of students’ attitudes to school environmental activities was strongly related 

with the latent construct of students’ easy to achieve pro-environmental behaviours. 

This indicates that at Lighthouse and River’s Edge Primary Schools, students with 

positive attitudes towards school environmental activities were 55 – 75 percent more 

likely to practice ‘easy’ pro-environmental behaviours than students with negative 
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attitudes; or alternatively, students who practiced ‘easy’ pro-environmental behaviours 

frequently were 55 – 75 percent more likely to have positive attitudes than students who 

rarely or never practiced ‘easy’ pro-environmental behaviours. By extrapolation this 

implies that whole-school sustainability education had a positive effect on students’ 

willingness to act or their actual behaviours at home. Results will be triangulated and 

discussed further in the cross-case synthesis, Chapter 9, with results from interviews, 

mind maps and descriptive statistics. 

The following chapter presents results regarding the family dynamics that 

affected uptake of new pro-environmental behaviours in the homes of students who 

attended Lighthouse and River’s Edge Primary Schools.     
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CHAPTER 8: FAMILY DYNAMICS AND INTERGENERATIONAL INFLUENCE – 

LIGHTHOUSE AND RIVER’S EDGE PRIMARY SCHOOLS 

…the process of intergenerational influence whereby school 
students act as catalysts of environmental change among their 

parents and other community members could be a powerful but, as 
yet, untapped means of addressing current environmental problems. 

 To achieve this, school environmental education programs could 
arguably be designed to help students become competent and 

motivated to act responsibly on behalf of the environment and, 
consequently, encourage them to share their informed views and 

skills with others in the home and community.  

(Ballantyne, Connell & Fien, 1998, p. 286) 

This chapter explores Research Question 5 (p. 7): the impact of family dynamics 

on intergenerational influence and the uptake (or non-uptake) of new environmental 

behaviours in the homes of students in schools adopting different whole-school 

sustainability agendas. Data came from individual semi-structured interviews with nine 

students from Lighthouse and from River’s Edge Primary Schools (nstudents = 18) and 

their parent/s (nparents = 21). Family dynamics and intergenerational influence were not 

examined at the Fertile Ground School, because it did not have any whole-school 

programs in place that might affect transfer of pro-environmental behaviours into 

students’ homes.  

Data from Lighthouse and River’s Edge Primary Schools were pooled for the 

purpose of extracting greater overall meaning. Analysis followed a process of meaning 

condensation (Kvale & Brinkmann, 2009), where meaning units and themes emerged 

from the data through a process of reading, note taking, interrogation and reflection 

(described in Chapter 3).  

Research Question 5: What Were the Family Dynamics that Contributed to 

Intergenerational Influence and the Uptake of New Environmental Behaviours in 

the Homes of Students at Lighthouse and River’s Edge Primary Schools? 

This section sets out to explore and summarise family dynamics or “complex 

intergenerational learning processes” (Larsson et al., 2010, p. 140) that operated 

between children and their parents and contributed to the uptake or non-uptake of new 

environmental behaviours in the families’ homes – behaviours that were discernibly 

related to the school’s sustainability education program.  
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In the analysis set out below, parents and their children have been assigned a 

letter to distinguish them from one another. Parents and children from Lighthouse 

Primary School are lettered A to I; parents and children from River’s Edge Primary 

School are lettered J to R. 

Meaning Condensation 

Family dynamics were categorised using meaning condensation analysis of the 

parent and child interview data (as described in Chapter 3). Meaning units consisted of 

sections of each interview that demonstrated themes relevant to family dynamics, 

intergenerational influence and uptake or non-uptake of environmental behaviours. 

Each theme included a range of positive and negative responses, which were noted and 

helped to define the typologies of family dynamics (described in later paragraphs). The 

central themes of each meaning unit identified included:  

• Parent/child’s issues-based knowledge of climate change;  

• Parent/child’s attitudes towards the complex issues surrounding climate change;  

• Parent/child’s environmental behaviours practiced at home;  

• Parent’s pre-existing interest in environmental topics and practices;  

• Child’s interest in environmental topics and practices; 

• Child’s willingness to act and action competence for environmental behaviours;  

• Parent’s encouragement of their child’s interest in environmental topics and 

practices;  

• Parent’s support for and involvement in the school’s sustainability education 

program. 

Through a process of refinement and data reduction, one cluster of themes was 

identified as having potential to influence the transfer of environmental behaviours from 

school to home via the child. This cluster was: 

1) Child’s interest in environmental topics and practices as cultivated by the school 

together with parent’s encouragement of their child’s interest. 

Negative variations of this cluster also existed, where either children were not 

interested, parents were not encouraging or both. In these negative variations, no new 

behaviours were described. Moreover, when this cluster of themes was present in the 

positive for both child’s interest and parents’ encouragement, no new behaviours were 

identified in families’ homes unless other themes were also present. This observation is 

described in later paragraphs.  

Child’s interest in environmental topics was identified when a child described 

their enjoyment of learning about environmental topics at school, said that they wanted 
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to learn more, expressed concern for the world’s future, or they attributed importance to 

actions that benefited the environment. For example, Child M said, “It will help if 

everyone does it, it will help the environment and it’s just fun doing it”. Low child 

interest was identified when a child appeared ambivalent or disinterested by 

environmental topics, or expressed a lack of time or low concern for environmental 

pursuits. For example, Child Q stated, “I’m more worrying about school work so that I 

can get into uni and get a good job because my Mum’s pushing me”. 

Parent encouragement was identified when a parent described opportunities they 

had created at home for their child to express his or her interest in environmental 

practices, or described a connection between their child’s emotional wellbeing and his 

or her interest in environmental topics, or described their own openness to being 

reprimanded by their child for misuse of resources. For example, Parent D remarked, “It 

is good when they say to you, ‘Oh Mum, you’re having a long shower’. … It’s good. 

You know they’re learning all about it”. Low parent encouragement was identified 

when a parent described importance of other household priorities, or ascribed 

environmental actions as pointless. For example, Parent J stated, “The danger is if 

people think by doing little things they are actually making a difference, then they are 

completely mistaken, mislead”. 

In addition to identifying positive child interest and parent encouragement as 

contributing to the potential for uptake of new behaviours in family homes, two clusters 

of themes were identified as having influenced the uptake of new environmental 

behaviours in the family home because of the school’s influence via the child. These 

clusters of themes were:  

2) Child’s willingness to act and action competence for environmental behaviours, 

which was only observed when child’s interest and parents’ encouragement were 

also present. 

3) Parent’s support for and involvement in the school’s sustainability education 

program, which was observed as an extension of their child’s willingness to act and 

action competence.  

Child’s willingness to act was identified when a child expressed a sense of 

responsibility toward adopting environmental actions in their life, and placed high 

importance on environmental actions. Their action competence was inferred from the 

child’s description of the various environmental actions that they were responsible for 

driving in their family home or at school. For example, Child C stated,  
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[Composting] is good because we’re helping the plants grow and we don’t have 
to use as much water, and then we can have more water for other things. [Is that 
something you’d like to do when you’re in Year 6?] Yeah, I’d really really like 
to [be on the composting team] because it sounds really fun and I’d like to have 
a responsibility like that. 

Parent support and involvement were identified when a parent described their 

satisfaction with the school’s focus on sustainability and environmentalism, or their 

personal contribution to the school’s initiatives, such as through involvement with the 

Parent and Citizen (P&C) committee or regular working bees. For example, Parent D 

described a mutually beneficial relationship that her husband’s business had with the 

school, saying, “My husband is a lawn mowing contractor and he actually dumps all the 

grass at the school” because “They’re using it for compost and fertilizing around the 

garden”.  

Using these clusters of themes and considering the positive and negative 

response variations observed within the first cluster, four main types of family dynamics 

were identified as influential to the uptake or non-uptake of environmental behaviours 

in the family home because of the school’s influence. The four types were characterised 

by high and low child interest in environmental topics and practices, and high and low 

parent encouragement of their child’s interest (as summarised in Figure 8.1). Figure 8.1 

shows that when parents were not encouraging of their child’s interest and/or their 

children were not interested, then no new behaviours were adopted in the family home. 

Whereas when parents were encouraging and their children were interested, the 

potential existed for adoption of new behaviours in the family home. Consequently, 

families categorised into Types 2, 3 and 4 exhibited no uptake of environmental 

behaviours in the family home because of the school’s influence. Families categorised 

into Type 1 exhibited the uptake, or potential for uptake, of environmental behaviours in 

the family home because of the school’s influence.  
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Figure 8.1. Simplification of the spectrum of intergenerational dynamics. 

Type 1 is shown to feature three subtypes: A, B and C (Figure 8.1). These three 

subtypes are based on the three clusters of themes mentioned above, which were 

identified as having influenced or had the potential to influence uptake of environmental 

behaviours in the family home. Families categorised into Type 1 – Subtypes A and B, 

were the only families to describe new environmental behaviours adopted in their 

homes as influenced by the school’s sustainability program. Subtype A was 

distinguished by parents’ support for and involvement in the school’s sustainability 

program and, their child’s willingness to act and action competence. This relationship is 

shown in Figure 8.1 as three double headed arrows between child and parents, child and 

school, and, parents and school. Subtype B was distinguished by the child’s willingness 

to act and action competence but no school-parent interaction. This relationship is 
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shown in Figure 8.1 as two double headed arrows between child and parents, and child 

and school; and a cross between parents and school.  

Families categorised into Type 1 – Subtype C, were identified as having potential 

for the uptake of environmental behaviours because of the school’s influence. Subtype C 

was distinguished by the child’s interest and parents’ encouragement, but no child 

willingness to act and action competence, or school-parent interaction. This pattern is 

shown in Figure 8.1 as two single headed arrows from school to child, and parents to 

child; and a cross between parents and school. This subtype was grouped into Type 1 

together with Subtypes A and B, for the reason that if willingness to act and action 

competence had been cultivated in these children, the family may well have adopted 

new behaviours because of the school’s influence.  

Excerpts from parent and child interviews are exhibited in Table 8.1 for 

Lighthouse Primary School and Table 8.2 for River’s Edge Primary School. These 

excerpts give examples of positive and negative combinations of parent encouragement 

and child interest, as relevant to the four types of family dynamics identified. Further, 

examples of child willingness to act and action competence, and parent support for and 

involvement with the school, as relevant to Type 1 – Subtypes A and B are provided. 

Descriptive examples of each of these types and subtypes are presented in the following 

paragraphs, and the differences found between Lighthouse and River’s Edge Primary 

Schools are discussed.  

Results Expanded 

Five out of nine interviewed parents at Lighthouse Primary School described 

adopting new water saving, power saving, waste reducing, or biodiversity conserving 

behaviours in their homes as a consequence of their children bringing ideas home from 

school. These parents also described their support for and varied involvement in the 

school’s sustainability initiatives. Their children also described becoming more active in 

certain behaviours at home as a consequence of learning about them or being exposed to 

them at school. These families were all categorised into Type 1 – Subtype A (Table 8.3). 

The four other families from Lighthouse Primary School exhibited variations of parent 

encouragement and child interest, and were categorised into Types 2, 3 or 4 (Table 8.3).  

By comparison, one out of nine interviewed parents at River’s Edge Primary 

School described how the school’s focus had impacted their family’s uptake of new 

environmental behaviours, mostly because of their daughters’ newfound passion for the 

topic, but that their family was not otherwise connected with the school’s sustainability 

program. The child from this family expressed responsibility for environmental pursuits 
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and described how she had become active in driving many new behaviours at home as a 

result of learning about them at school. This family was categorised into Type 1 – 

Subtype B (Table 8.3).  

Furthermore, five out of nine interviewed parents at River’s Edge Primary 

School expressed a lack of awareness of the school’s focus on sustainability or 

environmental themes, but said that they already practiced many environmental 

behaviours in their homes and encouraged their children’s interest in environmental 

topics. Their children explained that the school’s sustainability focus had sparked their 

interest in environmental topics and, as a consequence, they were participating more in 

the environmental priorities already fostered by their parents. These families were 

categorised into Type 1 – Subtype C (Table 8.3). Three other families from River’s Edge 

Primary School exhibited variations of parent encouragement and child interest, and 

were categorised into Types 2 or 3 (Table 8.3). 

Table 8.3. Number of each family type identified at each school (nLighthouse = 9, nRiver’s Edge = 9). 

Type 1 
SCHOOL 

A B C 
Type 2 Type 3 Type 4 

Lighthouse 5 - - 2 1 1 

River’s Edge - 1 5 2 1 - 

 

Each of the family types identified are explained in more detail below, with 

reference to excerpts of parent/child interviews from both schools. Some of the eighteen 

families were, at times, difficult to categorise because elements of their interviews 

raised further intricacies. These intricacies are discussed because they helped to 

elucidate the overall implications of the data.  

Family dynamic Type 1 – Subtype A. This subtype was characterised by high 

parent encouragement and high child interest, parents supportive and involved in the 

school’s activities, and the child displaying a willingness to act and action competence. 

As a result of this combination of family dynamics, new behaviours had been adopted in 

the family home because of the school’s influence. Examples of these families, all of 

which were from Lighthouse Primary School, are set out in the following paragraphs, 

but because of other intricacies identified, another layer of meaning was added to the 

analysis of families in this subtype: complexity of the new behaviours and parent pre-

existing interest. Consequently, the five families of Type 1 – Subtype A are presented 

here, differentiated by the complexity of the new behaviours adopted in their homes. 
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Examples from these families also illustrate willingness to act and action competence in 

the children, and involvement with and support of the school’s environmental initiatives 

by parents. 

Interview data showed that certain families, who had implemented various 

environmental behaviours in their homes prior to their association with the school, had 

adopted more complex behaviours since their child joined the school. The newly 

adopted behaviours could be considered complex because they involved a large outlay 

of money, time, energy and resources. For example, Parent A and Child A elaborated, 

I think we’re doing pretty well compared to other families. We do quite a bit at 
home. … We put in a fishpond out the front because [daughter] started up the 
frog garden last year with Mrs R, and she was interested in putting a frog 
garden in so we’ve put a pond in by our front door and we’ve actually started 
hearing frogs now. And that’s just to help our local environment. (Parent A) 

I’m in the compost team and worm farm [at school]. I learn a little bit more 
each day and that’s helped me understand so much more, and how the worms 
are important in the eco-system. … We’ve recently got a compost [at home] and 
we put all our food scraps in there. We don’t have a worm farm but in third term 
we got to take some worms and keep them so I put them in our veggie patch. It’s 
making it grow really well. (Child A)  

It is suspected that the reason these family’s behaviours were more complex 

than other families’ was that the parents had high pre-existing personal interest and 

motivation, to the extent that the parent was often driving the uptake of new behaviours 

in the home. Parents A and B described,  

It’s more probably us coming up with ideas than her specifically but then she 
jumps right on board. … She has never actually said ‘I want a veggie garden’. 
… Though she’s always willing to help and everything. And she can see the 
benefits of it. (Parent A) 

What’s my motivation for doing all the recycling, etcetera? I guess I’m 
essentially a greenie. I love outdoor things. I’ve always loved the bush. I’ve 
always loved that really nature back-to-basic kind of stuff. Not that I’m going to 
go and live in it, but I can appreciate the value of it and I don’t want to lose that. 
(Parent B) 

Interview data indicated that parents could be receptive to adopting new 

environmental behaviours at home and encouraging of their child’s interest in such 

topics even when they personally had low to moderate pre-existing interest in the 

subject matter. It was these parents who described several new moderately easy-to-

implement environmental behaviours in their home and admitted that they had 

previously not been very environmentally active. Parents C and D described,  
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It was only when we came back and went to school here that all this stuff came 
up. ... It’s only having been here and the boys bringing stuff home that’s really 
made us [change]. I’ve always been interested in it but that’s been the drive to 
do it. … They’re not just learning maths and English they’re learning all about 
values and their keys to success, which are commitment and perseverance. … 
We need to back up the school and enforce what they do at school for the 
message to get through to [the children]. If they were doing something that I 
really didn’t believe in then I wouldn’t do it at home. But stuff like that, I think if 
they’re getting it there and getting it here, they’re more likely to act on those 
principles. (Parent C) 

I think we’re more aware of it. Definitely the water consumption, especially 
showers, you know having shorter showers or bathing the kids all together in 
one lot of water. … Like having the taps running when they’re cleaning their 
teeth. And hand watering in the garden. … The recycling as well, they’ve really 
become aware of that just because they do it at school. (Parent D) 

In these families, motivation to adopt new behaviours seemed to be influenced 

not only by the school’s activities, and a desire to encourage their child’s interest in the 

subject matter, but also to maintain social norms. For example, when asked why his 

parents were so interested in environmental practices, Child C stated, “Well a lot of 

people on our street are really into that stuff, probably about half the street” and, “We’re 

really into the environment and I think [Mum] just wants to do her bit”. 

Family dynamic Type 1 – Subtype B: This subtype was characterised by high 

parent encouragement and high child interest, and the child displaying a willingness to 

act as well as action competence. From this interaction of family dynamics, new 

behaviours had been adopted in the family home because of the school’s influence.  

Only one family, Family J from River’s Edge Primary School, showed this 

combination of family dynamics. In this family, both parents consented to be 

interviewed and each had differing opinions about climate change and different 

approaches towards encouraging their daughter’s enthusiasm, which contributed to 

interesting intricacies in the data. The father of Family J was highly informed about the 

issues of climate change and actively pursued new information from scientific journals 

and high-profile books on the subject. His attitudes were pessimistic and represented a 

doomsdayist perspective, saying, “It’s warming faster than ever in history. … The 

consequences are dire”. He did not actively support the introduction of pro-

environmental behaviours in their home, saying, “In the big scale of things what we do 

is trivial, it’s cosmetic”, and further stated, “In terms of what’s actually achieved in 

terms of pollution and the environment it’s absolutely totally meaningless, it makes 

absolutely no difference ”. 
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By contrast, however, the mother from Family J displayed only general 

knowledge of the issues and talked about incidentally reading articles on the subject. 

Her attitudes were similar to her husband in believing that climate change is happening, 

is human induced and is going to get a lot worse. However, she also reasoned that 

humans should collectively adopt pro-environmental behaviours saying that what is 

needed is “small steps” and “until the politicians make a big step it’s just got to be about 

a local message”. This mother also described her encouragement of her daughter’s 

enthusiasm saying, “We go along to help out at the bush reserve so we’re thinking about 

native plants and that sort of thing”. Furthermore, this mother commented on the 

school’s impact on her daughter’s willingness to act and action competence, saying, 

I think the Millennium Kids thing and the sustainability ambassadors have made 
her go, ‘well this is something that’s important’. She does believe in it, but it’s 
having that position [as a sustainability ambassador] that has given her self-
esteem. 

Child J’s willingness to act and action competence for environmental behaviours 

were clear when she stated, “Without making changes we’re not really going to have a 

future” and “Hopefully I can become a leader in the environment and teach other people 

to be better”. She also described the effect she had had on the family’s environmental 

behaviours,  

I feel if I’m not making a change then nobody else around me is making a 
change, so I thought, ‘I’ve got to be doing something’, and every month or so 
we’d be bringing in something else to make our house more sustainable.  

We’re relying on the bread that my Mum makes at home. I prefer it, because I 
prefer the stuff that hasn’t been made in big factories, which uses up so much 
energy. Just using the stuff, which you make at home, feels as if it’s a lot better 
for the environment. It doesn’t have the packaging as well which also is better 
for plastic use. We don’t really need plastic and yet we use it so much. 

The interesting contrast of parent encouragement juxtaposed with Child J’s 

obvious willingness to act and action competence indicated that the mother in this 

family was the enabler of her daughter’s enthusiasm. This observation suggests that if a 

child is interested in environmental topics, and has opportunities available at school to 

cultivate their willingness to act and action competence, and if at least one parent is 

encouraging of their child’s pro-environmental behaviour, then new behaviours are 

more likely to be adopted in the family home.  

Based on findings from Lighthouse Primary School, new behaviours could have 

been further bolstered if a parent-school relationship had also been developed. A low 

depth of parent-school involvement was perceived from several parents at River’s Edge 
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Primary School compared with the descriptions of parent-school involvement at 

Lighthouse Primary School. For example, Parent Q stated, “I don’t have much to do 

with the school. I just drive in drop her off, pick her up”. And Parent K suggested, 

In terms of schools encouraging families, you could do a busy bee day with the 
veggie garden or have plots for different classes that parents could donate 
different seeds to.  

It was apparent that some parents were satisfied with low parent involvement on 

school sustainability initiatives and thought their school was doing a good job. Parent M 

stated, “I think the school is doing a lot. I don’t think it can do more initiatives”. And 

Parent Q stated,  

What could they do really? They’re really very good. They’re leading by 
example, the plants they plant, what they do, it’s all leading by example. I think 
that’s great.   

When asked about how the school could develop parent-school relationships for 

sustainability initiatives, Parent P commented, 

Most people who come to a private school do well because they’re plundering 
the environment. You’re more likely to find environmental people not coming to 
this school. So when you say dialogue with families, I don’t think the families to 
a school like this will…talk about it. … You’ll get a mixture I suppose. 

Family dynamic Type 1 – Subtype C. This subtype was characterised by high 

parent encouragement and high child interest, but no new behaviours adopted in the 

family home because of the school’s influence. This subtype was grouped into Type 1 

together with Subtypes A and B, because it was considered that potential existed for new 

behaviours to have been adopted because of the school’s influence, if, willingness to act 

and action competence had been cultivated in these children. Interestingly, families in 

this subtype were only from River’s Edge Primary School. 

Examples of high parent encouragement were apparent in statements such as this 

from Parent N regarding encouraging her children to take short showers, “We’re sort of 

trying to do it in a funny way. Like competition power showers”. However, Parent N 

highlighted some difficulties that had arisen with encouraging her daughter, describing, 

When we shop, she [daughter], will get really frustrated because she’ll want to 
get the plastic bags for me to put the apples in … whereas I’ll put them all in the 
trolley and she thinks that’s kind of the wrong thing.  

Despite this description, Child N’s interest in environmental topics and practices 

were exhibited with the statements, “I don’t want [the world] to get all polluted 

everywhere and littered everywhere. I want it to just stay nice how it is”, and “There’s 
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still a lot of littering around my area and I try to pick up as much as I can, just as I’m 

walking around”. This example, together with her mother’s description, illustrate that 

Child N’s understanding of the cycle of plastic bag pollution was flawed, but that a 

nascent willingness to act was present that could have been further channelled at home 

or at school. When asked about whether the school had influenced the environmental 

behaviours her family undertook, Child N stated, I think we just know how to do it 

already. I don’t really learn about, like, I don’t think anything at school has helped it or 

anything”.  

Another example of high parent encouragement was the response from Parent K 

to a question regarding whether children should be taught more environmental skills at 

school, “For our children, they get it from home, but for other children yes definitely 

because you need to educate that next generation”. Child K demonstrated her interest in 

environmental topics and practices with the statement,  

It is quite important because I want to go on living knowing that my children 
and my children’s children, etcetera, will be able to have a Swan River, and a 
river next to them and to have a home by the beach and to experience those 
things but if [climate change] keeps happening there probably might not even be 
a beach. It’s a bit distressing. 

Child K’s environmental interest had, however, not influenced the 

environmental behaviours of her family, which initially was suspected as being because 

of her parents’ strong pre-existing interest in environmental behaviours. Parent K 

described her and her husband’s pre-existing interest in environmental behaviours, 

saying, “We do it because it’s the right thing to do” and, “It’s not something we think 

‘ooh I’m going to save the planet today’, it’s just our mindset. It’s the right thing”. 

When asked about whether their children had brought any new ideas home from school, 

Parent K responded, “We’re a tough nut to crack. We’ve got it sussed already. We’re 

already a step ahead of them”, and “The kids will take a reinforcement from school 

more so than it being something completely out of the blue”. Even so, it was found that 

some families in Type 1 – Subtype A also had strong pre-existing interest in 

environmental topics, and yet the child’s willingness to act and action competence, and 

the parent’s involvement with the school’s programs, had contributed to new, often 

more complex, behaviours being adopted in the family home. For this reason, it is 

asserted that there were differences in the approaches of fostering willingness to act and 

action competence in children between Lighthouse and River’s Edge Primary Schools 

that should be considered.  
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One consideration for River’s Edge Primary School to leverage their impact on 

environmental behaviours of families is that they could increase emphasis across all 

year groups on fostering willingness to act and action competence in students that are 

interested to learn about these topics. Moreover, it appeared that this school could create 

meaningful opportunities for families that were already practicing pro-environmental 

behaviours to engage with the school’s environmental programs, which may involve 

simply relaxing their doors to more parent input. 

Family dynamic Type 2. Family dynamic Type 2 was characterised by high 

parent encouragement of environmental practices in their homes but their child’s low 

interest in environmental topics and practices. Moreover, environmental behaviours had 

not been adopted in the family home that were a result of the school’s programs. Parents 

of this type described their personal interest in adopting environmental practices in their 

homes and encouragement of their child’s interest. Parent F explained, “We’re quite 

serious about trying to do something that’s going to make an impact in the long term” 

and “I think it’s vital to their longevity that [children] learn how to be more responsible 

to the planet”.  

Whereas, the interviewed children of these families did not show interest in 

environmental topics or practices. Child F stated, “I’m not worried yet but I might be in 

the future when I learn more about environmentally friendly stuff”. Child F also 

described his parents’ interest in environmental practices saying, “They know a lot 

about that sort of stuff. They’ve got water tanks and they’ve got a bit of solar panels 

everywhere”, and when asked when these features were implemented in their home he 

replied, “I have no idea. I don’t think I was born when they put it in”.  

In another example of low child interest compared with high parent 

encouragement, Parent P stated, “I don’t think she has much idea. … I have to re-teach 

her when she gets home”. Parent P then gave the example that his daughter “doesn’t 

really understand why you need native plants… It’s concepts; you’ve got to teach the 

concepts”. And Child P remarked,  

Usually I’m just getting on with my everyday life, doing my school homework, a 
bit busy. … I would like to know about [environmental topics] but I also want to 
get on with my actual everyday life as well. 

Family dynamic Type 3. Family dynamic Type 3 was characterised by low 

parent encouragement of environmental messages and practices, their child’s high 

interest in environmental topics and practices, and no new environmental behaviours 

adopted in the home because of the school’s programs. Parents of this category 
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described time and convenience as limitations to their environmental behaviours. Parent 

R stated, “For me it’s very much a time constraint that would probably prevent me. I 

like convenience basically”. She also explained that cost saving would be a motivation 

for their family, “If there’s things we could do that would save money, [my husband] 

would probably be interested”. 

Interestingly, Child R described her interest in environmental topics saying, “It’s 

quite important because we don’t want the world to become a bad place and not very 

clean” and “I really like to try and help with the world. I really don’t want the world to 

go downwards in being a disgusting place”. But her mother, Parent R, was cynical of 

her daughter’s environmental interest describing it as “moralistic” and provided an 

example, saying,  

[Daughter] has mentioned it that it’s better for us to have [a lunchbox] … But 
she actually prefers the little bags because she can throw them away and she 
doesn’t have to go back to her bag, whereas if you have a little tub she has to 
put it back in her bag. So it depends how moralistic she’s feeling that day. 

Other parents also described lack of collective action or politics as barriers to 

personal action. Parent H asserted, 

What I do as an individual is irrelevant in the grand scheme of things. … I don’t 
think there’s any purpose at this stage unless the whole community receives 
informed and proactive leadership. There’s no point to me switching off that one 
light globe when the whole street is lit up until 2o’clock in the morning. There’s 
no point in you making a sacrifice and riding a bike to work when we’ve got a 
transport system that’s out of control in terms of costs.  

In contrast to his father’s cynicism, however, Child H showed interest in 

environmental topics and practices, stating,  

I try to do it in my own ways. I just pick up some rubbish [from the playground] 
and put it in a bin later. Sometimes I forget and it’s still in my pockets when I get 
home and my Dad gets mad. 

One reason for Child H’s interest in environmental topics could have been the 

apparently juxtaposing views of his mother, who was not interviewed. Both Parent H 

and Child H described the wife/mother’s interest in environmental topics, but neither of 

them described new behaviours that had been adopted in the family home because of 

her influence. Child H described his mother’s environmental interests saying, 

I know a fair bit because my Mum met Al Gore. Not on the Internet, she actually 
met him. She then became very knowledgeable about the facts of global warming 
so she cares about the environment much more now. She taught me that the ice 
caps were melting and that polar bears were being forced to swim because they 
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couldn’t find enough ice to keep themselves on and some of them couldn’t find 
enough ice and they ended up dying. And I like polar bears. 

Family dynamic Type 4. Family dynamic Type 4 was characterised by low 

parent encouragement of environmental messages and practices, their child’s low 

interest in environmental topics and practices, and no new environmental behaviours 

being adopted in the home because of the school’s programs. Parents of this category 

also referred to time, lack of collective action or politics as barriers to personal action. 

Moreover, Parent I described his philosophical consideration of the lack of a broad 

social perspective in children as a hindrance to children being able to properly engage 

with environmental messages or to sustain them over their lives, stating, 

Kids don’t generally have a global picture, they can’t think abstractly so they 
tend to think of issues in isolation because they’re still too young so it’s difficult 
to bring the global picture in. … So at the moment it’s ‘well we should recycle 
this and we should recycle that’ but do you know why? … They go through the 
motions and they do this and that but they don’t fully understand why. And later 
down the track it’s going to be ‘oh, what’s the point, what’s the problem’.  

Child I showed no interest in environmental practices, stating,  

I really don’t like the environment that much. Well with the bushes out there, if 
there’s junk in there I don’t pick it up because if it’s empty then some worms 
might get in there and mostly if people kick it around I don’t pick it up because 
there’s more spiders living in there. … I mostly go on the computer or the PS2 
or play with my Lego and build. 

Summary and Discussion 

Results indicate that where there was high parent encouragement and high child 

interest, there existed either: 

Subtype A)  new environmental behaviours in the family home, the child becoming a 

co-driver of these behaviours, and their parent/s becoming more involved 

in the life of the school and supportive of the school’s sustainability 

initiatives,  

Subtype B)  new environmental behaviours in the family home and the child 

becoming a co-driver of these behaviours, or 

Subtype C)  no new environmental behaviours but the potential for the characteristics 

of subtypes A and B to be developed. 

The question then arises, how can the outcomes observed in Subtypes A and B 

be cultivated? With reference to results from other sections of this thesis, it appears that 

student willingness to act and action competence can be cultivated through creating 

more opportunities for students to learn actions-based environmental knowledge (skills) 
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at school, through the establishment of systems such as recycling, composting, 

gardening, and through the establishment of authentic leadership opportunities where 

students’ opinions help to shape the direction of some initiatives.  

Cultivating family involvement and support seems more complex, but on the 

most abstract level appears to fall down to creating an open, inviting school culture, 

where parents are welcome on school grounds and where their input and involvement 

are encouraged and invited. Whilst seemingly simple, this was an obstacle at River’s 

Edge Primary School, which could go further towards building relationships with 

families. This will be discussed further and triangulated with teacher interviews in the 

following chapter. 

In summary, environmental educators might consider fostering willingness to 

act and action competence in children by developing more opportunities for students to 

learn environmental skills that can be incorporated at home, and by providing programs 

with authentic leadership opportunities. In addition, educators should consider creating 

paths for parents to engage with the school and be invited to learn more about the 

various initiatives being undertaken, which could involve adult education opportunities.  

Chapter Conclusion 

School sustainability education can influence a child’s interest in environmental 

topics and their motivation to care for the environment. The extent that these messages 

and behaviours carry into the child’s home life is mediated by: 1) parents’ 

encouragement of their child’s interest, 2) their child’s willingness to act and action 

competence, and 3) school-parent relationships. Moreover, this study has demonstrated 

that parents with a high level of pre-existing interest can be encouraged to adopt 

complex new environmental behaviours. This research suggests that the school can be a 

catalyst for those parents who are somewhat interested in environmental topics and 

practices but are not actively practicing them at home, or those parents who are 

interested and already active but are keen to implement more complex behaviours at 

home.  

The following chapter presents a synthesis of findings and final conclusions for 

each research question, and discussion of these findings and conclusions based on the 

literature. 
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CHAPTER 9: UNPACKING SUSTAINABILITY 

– SYNTHESIS AND CONCLUSIONS  

At the educational level, curricula must seek to develop a sense of 
responsibility towards the natural environment as well as foster a 

spirit of inquiry and innovation so that the diversity of human 
experience can be brought to bear on the challenge of creating an 

environmentally sustainable development pathway. … It must 
coherently link environmental issues to social and economic 

priorities, for none of these can advance in isolation. 

(Bahá’í International Community, 2008, II.13) 

This chapter addresses the five research questions by presenting the triangulated 

results from interviews and observations, document searches, mind maps, and surveys, 

conducted at the case study schools. The synthesis and discussion of these findings are 

presented in the following order: 

1) Organisational factors that foster or impede whole-school sustainability 

education 

2) Environmental knowledge, attitudes and behaviours of students  

3) The role of family dynamics on the potential for intergenerational 

influence between students and their families 

Each synthesis ends with a series of assertions about ways that whole-school 

sustainability education could be improved in the case study schools. Limitations of this 

research are then outlined. Recommendations are made for maximising the impact of 

whole-school education for sustainability followed by a discussion about whether and 

how the results from this research lend weight towards advocacy efforts for the 

Australian Sustainable Schools Initiative (AuSSI) in Western Australia. This chapter 

and thesis conclude with consideration of future research possibilities.  

Organisational Factors that Foster or Impede Whole-School 

Sustainability Education 

This section discusses results from the investigation of Research Question 1 (p. 

7) presented in Chapters 4, 5 and 6. The organisational outcomes and challenges that the 

two AuSSI schools encountered after embarking on their sustainability journey are 

explored and compared with similar organisational elements examined at the 

comparison school. The discussion is presented across the five key elements of 
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sustainability education investigated in this research: 1) school governance, 2) school 

planning, 3) community networks and partnerships, 4) student voice and engagement, 

and 5) curriculum integration. These five key elements were explored because they are 

among twelve elements asserted by AuSSI – WA as integral for successful whole-

school sustainability education (DoE, 2012b). Literature about each of these elements 

was explored in depth in Chapter 2, and will again be referred to here where relevant to 

the findings from this research. 

Table 9.1 summarises the results from investigation of the five key elements at 

the case study schools, and categorises them across specific themes that emerged from 

the data. For the purpose of comparison, each theme was given a score on a rating scale 

of 1 to 4, where 1 is starting (i.e. foundational characteristics were present) and 4 is 

excelling. Following Table 9.1 is a discussion of these themes, which compares themes 

across cases and makes references to the literature. The discussion closes with a 

summary comparison of the case study schools, and this section on organisational 

elements will conclude with a series of assertions about features required to foster a 

successful whole-school sustainability program. These assertions will be of interest to 

the case study schools, other AuSSI schools, AuSSI – WA and their partner agencies, 

and to sustainability facilitators and educators more broadly. 

School Governance 

Research has shown that if a whole-school initiative falls on one teacher alone, 

its potential for long-term and deep integration into school life is compromised (Pepper, 

2007). Often, if the key staff member leaves the school or takes on new responsibilities, 

the initiatives they drove will wane and fizzle out (Lewis, 2012; Pepper, 2007). 

However, the example of Fertile Ground Primary School has illustrated that if no 

teacher volunteers to spearhead a whole-school sustainability focus, despite other 

elements being in place that indicate potential support for such a program, activities 

with a sustainability spin may happen, but on an ad hoc basis without integration within 

an overarching vision for sustainability in the school.  

When a teacher does volunteer to spearhead a whole-school sustainability 

program, the approach they adopt is integral to the long-term support for the program by 

other staff and the depth that the program will be integrated into school life (Lewis, 

2012; Pepper, 2007). To be effective, their approach should invite the views and 

collaboration of all other stakeholders, and celebrate varied contributions as part of 
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Table 9.1. Cross-case analysis of the case study schools compared across the five key elements 
investigated and themes that emerged from the data. Themes were assessed using a 1 – 4 rating 
scale, where 1 = starting, 2 = establishing, 3 = achieving and 4 = excelling. ‘-‘ indicates that a 
feature was non-existent. 

KEY ELEMENTS 
EXPLORED 

EMERGENT THEMES Fertile 
Ground 

P. S. 

River’s 
Edge 
P. S. 

Lighthouse 
P. S. 

Passionate staff member/s 
enlisting support of other staff - 3 4 

Supportive principal who 
understands sustainability vision 1 4 4 

Collaborative – all participants’ 
views represented and heard 1 2 3 

School 
governance 

Cost savings redirected back into 
sustainability projects - - 3 

Sustainability embedded into 
school plans and policies - 2 4 

Regular evaluation by all staff - - 4 

School planning 

Sustainability viewed by all staff 
as more than environmental 1 3 4 

Networks with community groups 1 2 4 

Partnerships with relevant 
agencies and organisations - 3 3 

Networks with other schools - 1 3 

Community 
networks  
& partnerships 

Parent involvement in 
sustainability projects 1 1 4 

Student committee established - 3 3 
Diverse opportunities for all 
students to become engaged - 1 4 

Students contribute to the 
direction and shape of projects - 2 2 

Student voice  
& engagement 

Students display action 
competence - 2 4 

Whole-system integration across 
learning areas 1 2 4 

Whole-school contribution to 
sustainability and a continuity of 
learning across year levels 

- 2 4 

Multiple, diverse ‘systems’ 
operating around the school 1 2 4 

Relevant professional learning 
accessed by all staff - 3 3 

Curriculum 
integration 

Collegial support and 
encouragement among staff 1 3 3 
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a collective achievement (Gough & Sharpley, 2005; Pepper & Wildy, 2008; Tilbury, 

2004; Wooltorton, 2004). Together with the lead sustainability coordinator, the 

principal plays an important role in fostering collaborative governance (O'Donoghue & 

Clarke, 2010; Pepper & Wildy, 2008; Wooltorton, 2004), which if not fostered can lead 

to divisions and resistance among other staff (N. S. Evans et al., 2012; Wooltorton, 

2004). Different approaches to governance were observed at Lighthouse and River’s 

Edge Primary Schools. At both schools, the principal was supportive, visionary and 

encouraging of the whole-school sustainability focus, and at both schools, at least one 

member of the teaching staff was responsible for spearheading the initiatives.  

At Lighthouse primary school, Mr Honeyeater’s leadership style could be 

considered transformational – providing vision and appealing to the morals of all staff 

(O'Donoghue & Clarke, 2010) – as well as attempting to be distributed – inviting the 

input and collaboration of all staff within an agreed framework for collaborative action 

(O'Donoghue & Clarke, 2010). Mrs Brolga’s approach as lead sustainability coordinator 

could be described as passionate and persistent, yet sometimes dismissive to the 

concerns of other staff. Together, Mr Honeyeater and Mrs Brolga forged a new vision 

for the school, which seemed to evolve as organically as the sweet corn in their 

permaculture garden; seeds were planted by the first initiatives of Mrs Brolga’s Year 7 

class, and slowly, over the next seven years, new initiatives were incorporated into the 

system, and other teachers took on roles and responsibilities for various aspects of the 

whole-school program. Like any new garden, however, there were obstacles 

encountered along the way, the evidence of which were still apparent at the time of data 

collection.  

Most notable of these obstacles was a strong sense that some staff members did 

not feel heard and may, at times, have been pressured to contribute to the sustainability 

program in ways they had not personally wanted to. It also appeared, however, that 

from the time that Lighthouse Primary School joined AuSSI – WA a greater focus was 

placed on inviting the views of other stakeholders and celebrating their varied input.  

This finding highlights the important role that AuSSI – WA can play in raising 

an understanding of the breadth of sustainability education among staff members with 

diverse interests (Lewis et al., 2009; Pepper & Wildy, 2008). Fostering such a broad 

understanding can help to mediate relationships between staff and allows individuals 

with interests not directly connected to the environment to feel they are contributing to 

the whole-school focus. 
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At River’s Edge Primary School, Mrs Eagle Ray’s leadership style could be 

considered as managerial – focussing on functions and tasks, and exercising influence 

through a position of authority (O'Donoghue & Clarke, 2010). Mrs Redfin’s approach 

as lead sustainability coordinator could be described as enthusiastic yet pragmatic and 

sensitive to the concerns of other staff. Together, Mrs Eagle Ray and Mrs Redfin were 

navigating a new sustainability pathway for the school, which at times appeared to be 

firmly directed by Mrs Eagle Ray’s particular vision. Whilst Mrs Eagle Ray said she 

encouraged all teachers to contribute in ways that were relevant to their personal 

interest, there were new whole-school initiatives being introduced in which all teachers 

were expected to participate, such as the partnership with Slow Food International that 

was set to begin in 2010. Mrs Redfin, however, was sensitive to the ‘ripplings’ that she 

observed among staff and gave a detailed description about the collaborative approach 

to governance that the school should be practicing.   

It is these similar examples observed at Lighthouse and River’s Edge Primary 

Schools that highlight the importance of building collaborative governance into the 

vision of a whole-school sustainability program from the outset. No matter which 

member of staff is most passionate about the program and wants to see it move ahead in 

leaps and bounds, it is important for this to occur harmoniously so that all staff can 

travel forward together at a compatible pace and contribute collaboratively to setting the 

priorities and regularly evaluating the program. It is perhaps a lesson for those most 

impassioned about sustainability in the school context to incorporate detachment and 

flexibility into their suite of skills together with their determination, passion and 

persistence. These examples have important implications for other schools commencing 

their whole-school sustainability programs, and in particular, for those leading the 

charge. 

Another important implication from these findings, which is consistent with 

other research, is that the fostering of a broad definition of sustainability is more 

inclusive of staff with diverse interests and can encourage greater staff engagement with 

whole-school sustainability initiatives, than a definition that primarily advocates the 

straightforward environmental themes of water, waste, biodiversity, etcetera (Lewis, 

2012; Lewis et al., 2009; Pepper & Wildy, 2008). 

School Planning 

The principal and the school’s administration must fully appreciate the goals and 

challenges of implementing a whole-school sustainability program, and be completely 

supportive of the vision, if funding, preparation time and other resources are to be 
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allocated and utilised effectively across the school (Pepper & Wildy, 2008; Wooltorton, 

2004). School principals, in particular, have significant impact on whether sustainability 

is prioritised in the school’s agenda and policy documents. 

At Lighthouse and River’s Edge Primary Schools, the principals had prioritised 

the roll out of sustainability initiatives across the whole school. They both described 

having embedded sustainability goals into the school’s policy documents and plans.  

The plans were more complex from Lighthouse Primary School compared with 

River’s Edge Primary School, which could be for two main reasons. First, Lighthouse 

Primary School had the advantage of time: their program had been tried and tested for 6 

years longer than that of River’s Edge Primary School. Second, Lighthouse Primary 

School had, since 2006 and partnering with AuSSI – WA, begun to incorporate annual 

collaborative evaluation of their school’s program using the AuSSI – WA Key Elements 

Rubric, where the views and opinions of all staff were invited and encouraged. These 

whole of staff evaluations helped to form the plans for the following year, and 

consequently, the school’s sustainability policies were diverse and representative of 

many areas of school life – from the performing arts program, to the canteen, to society 

and environment learning outcomes.  

By contrast, the sustainability policies at River’s Edge Primary School were 

representative of an overarching managerial perspective that prioritised logistic or 

institutional goals, such as the principal’s decisions to provide only fair trade coffee in 

the staff room and to encourage whole of school reductions in power used for heating or 

cooling. It was apparent that River’s Edge Primary School would benefit from inviting 

whole of staff evaluation and contribution towards developing the school’s 

sustainability goals.  

Not surprisingly, Fertile Ground Primary School did not have a sustainability 

policy, because they did not have a sustainability program. However, when asked about 

resources that might help their school foster a sustainability program the principal, Mr 

Sugar Glider, asserted that government money is wasted on preparing, printing and 

posting files and glossy resources for schools. He argued that government money should 

otherwise be pooled and provided to schools to employ a specialist staff member or pay 

one of their staff for extra hours of work towards coordinating their whole-school 

sustainability program. Suggestions such as these should be given careful consideration 

by government funding agencies that seek to promote sustainability education in 

schools.  
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Consistent with other research, these results indicate that AuSSI schools would 

benefit from collaborative governance that incorporates regular collaborative evaluation 

(Henderson & Tilbury, 2004; Lewis et al., 2009). Moreover, whole of staff evaluations 

benefit from utilising the AuSSI – WA Key Elements Rubric (Lewis et al., 2009).  

AuSSI schools would also benefit from having a fully paid or subsidised staff 

member whose role is to coordinate the school’s sustainability initiatives and to coach 

other staff members in their efforts towards integrating these concepts into their 

classroom practise. Accessing funding to employ a specialist sustainability teacher is 

however, a difficult task that depends either on the motivation of that person to seek and 

access their own sources of funding or on the school principal to prioritise and allocate 

such funding (Hayles & Holdsworth, 2008; Lewis, 2012).   

Community Networks and Partnerships 

By forming partnerships with government agencies and networks with 

community groups, including the school parent body, the growth, integration and 

longevity of a whole-school sustainability program is greatly enhanced (Davis & 

Ferreira, 2009; Henderson & Tilbury, 2004; Ilich, 2008; Salter, Venville, et al., 2011; 

Tilbury, 2004). This assertion was supported in this research with evidence from 

Lighthouse and River’s Edge Primary Schools. Both schools had developed 

partnerships with government initiatives, such as Waterwise Schools and Travel Smart, 

and had formed networks with community groups – locally and interstate. 

Unsurprisingly, Lighthouse Primary School had built a greater variety of networks and 

partnerships that were also more integrated into their whole of school approach than 

those developed in the short span of time that River’s Edge Primary School’s 

sustainability program had been operational. Nevertheless, for a school less than two 

years into a whole of school approach to sustainability education, River’s Edge Primary 

School had built multiple collaborations across diverse types of initiatives, of which 

most had been facilitated by Millennium Kids.  

The facilitatory role that Millennium Kids played in River’s Edge Primary 

School, was similar to the webbed network approach described by Davis and Ferreira 

(2009, p. 67), which involves “dynamic, shifting relationships” where “outcomes and 

interactions are not ‘controlled’ by any participant in the network”. However, the role of 

Millennium Kids was also similar to a network of facilitators approach (Davis & 

Ferreira, 2009; Larri, 2006), because there was a central organisation that helped to 

drive the process. In this way, Millennium Kids introduced opportunities to the 

principal, teachers and students at River’s Edge Primary School, but left it to these 
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protagonists to decide which connections to foster, which to postpone and which not to 

take up. It was also left to these protagonists to shape the direction and outcomes of 

projects, and to continue their relationships with the partner organisations or not.  

It is asserted here that an evolved version of the webbed network approach 

(Davis & Ferreira, 2009) would incorporate the role of a facilitator that is allied with 

AuSSI and the diverse range of potential partnerships available (Larri, 2006), acting as a 

bridge, but not mediating or controlling these partnerships. This assertion is based on 

the rationale that it can be overwhelming and time consuming for a school’s 

protagonists to know where to look, who to contact or how a partnership can 

complement their individual teaching goals or the whole-school program, if it is left 

entirely to them to coordinate all of these logistics (Eames & Bolstad, 2004; Ilich, 2008; 

Larri, 2006). Furthermore, a facilitator can help to diversify the relationships between 

school staff members and the different partner agencies (Ilich, 2008; Larri, 2006).  

Taking the example of Lighthouse Primary School, it was apparent that the main 

intermediary between the school and the partner organisations was the school’s 

sustainability coordinator, Mrs Brolga. This led to a power play between her and other 

teaching staff, where certain other staff appeared either intimidated or reticent to 

express their different opinions because they seemed to think their voices would not be 

heard. It appeared that if AuSSI – WA had not provided a broader definition of 

sustainability to the school in 2006, interactions between staff could have deteriorated. 

While the school’s program was successful in many respects, some fractures existed, 

and it is asserted here that if the school had been able to access regular facilitation and 

mentoring from the outset of their program, or at least from the time of their partnership 

with AuSSI – WA, the objective, dynamic input from an external agent might have 

helped the voices of these other staff to be heard more clearly, their individual 

capacities and interests to be developed, and power to be shared between Mrs Brolga 

and other members of staff.  

In a review of AuSSI – NSW and AuSSI – ACT, Larri (2006) described the 

significant positive impacts that a school sustainability facilitator could provide to 

participating schools. In a review of AuSSI – WA, Illich (2008) suggested that a group 

of facilitators should work closely with participating AuSSI schools. He acknowledged 

the financial constraints that would restrict AuSSI – WA from hiring a dedicated team 

of facilitators, constraints which still remain (AESA, 2012; Sandell, 2012, June 22), and 

suggested that each of the main partner organisations to AuSSI – WA could donate one 

staff member towards such a facilitatory role (Ilich, 2008). Illich (2008) clarified that 
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when working as AuSSI – WA facilitators this team of individuals should put aside 

their funding organisation’s agendas, and instead of facilitating a particular product 

(Davis & Ferreira, 2009), should act in a way that would be similar to the webbed 

network approach (Davis & Ferreira, 2009) by fostering connections and collaborations 

between schools and partner agencies but not ‘managing’ the change process (Ilich, 

2008).  

Consideration of such a variation on the facilitator approach tried in other states, 

requires recognition of problems associated with heavy facilitator workload, limited 

resources and the slow speed of change in schools (Larri, 2006). Nevertheless, it is 

argued here that the benefits of establishing a team of AuSSI – WA allied school 

sustainability facilitators would outweigh these problems. It is further argued that such a 

team of AuSSI – WA allied facilitators would benefit from observing the Millennium 

Kids approach to facilitation. 

Another element of community interaction reported by schools involved in 

sustainability initiatives, is greater involvement in the life of the school by parents and 

the community as a whole (Flowers & Chodkiewicz, 2009; Gough, 2005; Henderson & 

Tilbury, 2004; Lewis, 2012). For many schools such involvement has been garnered 

through collective efforts towards greening the school and meaningful participation on 

school governing bodies, such as the Parents and Citizens Committee (P&C) 

(Henderson & Tilbury, 2004). Lighthouse Primary School had demonstrated success in 

engaging parent support for their sustainability program by involving parents in school 

busy-bees and collaborating with the P&C to gain broad parent support and to source 

funding for projects. At Lighthouse Primary School it was also found that the 

receptivity among parents for adopting pro-environmental behaviours in their homes 

was enhanced when parents were involved in sustainability projects at the school and 

could see their children being positively affected by the school’s sustainability focus 

(discussed in more detail later in this chapter). The principal and teachers at Fertile 

Ground Primary School described how parents would likely support a whole-school 

sustainability education program by becoming involved in activities such as a school 

garden project, and further illustrated the latent potential of this school to adopt such a 

program.  

By contrast, parent involvement at River’s Edge Primary School was hedged by 

their demographic and the school’s reputation. Teachers appeared unwilling to engage 

parents in the sustainability program ‘too much’ because of a perception that parents 

might ‘feel overwhelmed by the directive from the school’. The prestigious reputation 
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of the school and lucky country mentality among many families could be acknowledged 

as a barrier to fostering parent engagement at the River’s Edge Primary School. Similar 

barriers might be encountered at other prestigious private schools. Nevertheless, 

initiatives such as the sustainability spin on ‘grandparents day’ appeared to be a good 

attempt at starting to garner support from parents and other family members. 

Student Voice and Engagement 

Research indicates that for sustainability programs to meet a transformative goal 

of creating young people who are empowered to continue improving their world, those 

programs should make room for authentic engagement of students in the development 

of school priorities and class projects, leadership and management of initiatives, and 

celebration of milestones (Eames et al., 2006; Henderson & Tilbury, 2004; Higgs & 

McMillan, 2006). Fostering authentic engagement of students has been described in 

literature about developing students’ action competence (Eames et al., 2010; Eames et 

al., 2006; Fontes, 2004; Jensen, 2004; Jensen & Schnack, 2006). A key feature of the 

action competence approach in environmental education is about cultivating within 

students the desire to take actions that are based on thoughtful informed choices as 

opposed to indoctrinating students to undertake behaviours of which they may not 

understand the relevance (Jensen, 1993, 2004; Jensen & Schnack, 2006).  

At Lighthouse Primary School, it seemed apparent that students were 

predominantly ‘involved’ in the school’s sustainability program, that some students 

were engaged more than others, and that student voice did not greatly affect the 

direction or shape of the sustainability focus. Nonetheless, it is possible that many 

students had developed a degree of action competence because of an awareness of 

issues gleaned from their teachers or school assemblies, their involvement in activities 

that developed their skills and a generally positive willingness to act reflected by 

positive attitudes to school environmental activities, in particular, by their strong pride 

of their school’s achievements (Chapter 7).  

By comparison, it appeared that some students at River’s Edge Primary School 

had developed a degree of action competence even though they were exposed to far 

fewer activities that developed their skills compared with students at Lighthouse 

Primary School. Students at River’s Edge Primary School also appeared to have had a 

generally positive willingness to act reflected by positive attitudes to school 

environmental activities, in particular, by their strong sense of responsibility to care for 

the environment (Chapter 7).  
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All upper-primary students at River’s Edge Primary School had participated in 

developing the sustainability goals for the school, which they did at an annual student 

conference convened by Millennium Kids. After these conferences the student 

sustainability committee and teachers would apparently develop the goals further, thus 

indicating these students may have been given opportunities to become more action 

competent than other students. This approach was a variation on the use of the Ten Step 

inquiry methodology promoted by Millennium Kids, where all students would ideally 

be more involved in developing the group’s goals further (La Mar, 2006; Taylor, 2010).  

It was not possible for the researcher to observe a committee meeting at River’s 

Edge Primary School, but it was gleaned from interview data that students on the 

sustainability committee were essentially responsible for speaking at assemblies and 

thinking of ways to raise awareness among other students. It seems unlikely that student 

voice affected the direction or shape of the sustainability focus outside of the annual 

student conferences. These annual conferences, however, afforded students more 

opportunity to influence the direction or shape of the sustainability focus than was 

apparently available to students at Lighthouse Primary School. 

Reflection on the emergence of the sustainability focus at Lighthouse Primary 

School, however, indicated that students in Mrs Brolga’s Year 7 class of 2002 had been 

involved in an inquiry process that required them to determine if there was an issue with 

waste, how it could be mitigated and to develop implementable strategies that would 

help them realise their waste minimisation goals. That initiative, it could be argued, was 

an example of authentic engagement of student voice. It begs the question, then, why 

did the sustainability program at Lighthouse Primary School appear to have lost touch 

with that authentic engagement of student voice? Moreover, when students are 

authentically engaged in developing new systems how does a school continue those 

systems after those original students have left the school whilst creating room for other 

students to develop new initiatives?  

These questions hark to the challenges of engaging student voice and creating 

opportunities for students to become partners in the decision-making process. 

Challenges that can emerge span issues that include attachment to conservative 

pedagogies, teacher competence in utilising a cross-curricula inquiry approach to 

learning, limitations on teacher time, and questions of credibility and pressure to 

perform (Eames et al., 2006; Higgs & McMillan, 2006; Lewis, 2012; Rennie et al., 

2012).  Consideration of these issues and questions would benefit schools early in their 
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sustainability programs or schools that might one day adopt a program, such as Fertile 

Ground Primary School.  

Based on the findings of this research, it is asserted that whole-school 

sustainability education will develop in students a degree of action competence by 

providing: 1) an awareness of issues – gleaned from their teachers or school assemblies, 

2) opportunities to become involved in activities that develop their awareness of actions 

and skills, and 3) a generally positive willingness to act – reflected by positive attitudes 

to school environmental activities. But including regular opportunities for student voice 

to influence the direction or shape of the sustainability focus could further increase 

action competence. An initial step could be to hold annual or biannual student 

conferences with the whole school, with the upper and lower students separately or 

within each year group. 

Curriculum Integration 

Integrating sustainability principles, concepts and actions in a whole-school, 

whole-system way requires adequate conceptual understanding of sustainability and 

flexibility in pedagogy (Carter & Smith, 2010; Henderson & Tilbury, 2004; Lewis, 

2012; Summers et al., 2003). Furthermore, it is necessary to raise the sustainability 

awareness and conceptual understanding of all school staff, not solely the classroom 

teachers (Hopkins & McKeown, 2005; Lewis, 2012). Once familiar with the broad 

concept of sustainability, and provided tips and guidance on how it can be integrated 

into their existing teaching priorities, teachers can learn to save time and not feel 

overwhelmed with the variety of extra skills that they might consider themselves 

expected to teach (N. S. Evans et al., 2012; Lewis, 2012; Pepper & Wildy, 2008; 

Summers et al., 2003; Tilbury et al., 2005). School leaders can also help to shape the 

vision of the program across various interconnected pursuits (Henderson & Tilbury, 

2004; Pepper & Wildy, 2008).  

Examples from each of the case study schools have illustrated that if the teachers 

are not provided a vision for how sustainability can be integrated across learning areas, 

despite some exceptions, sustainability will simply be seen as ‘another thing to teach’. 

This was observed, not only at Fertile Ground Primary School where it was expected, 

but also at the two AuSSI – WA schools.  

While yet early in the implementation of their whole-school sustainability focus, 

teachers at River’s Edge Primary School exhibited different conceptualisations of how 

to weave sustainability issues and actions into their lessons. It appeared that the Year 4 

teacher, Mr Mackerel, either did not understand, or was not willing, to attempt to 
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integrate sustainability concepts across learning areas. By contrast, the two Year 5 

teachers, Mrs Redfin and Mrs Salmon, described how simple it could be to use 

sustainability concepts as a foundation upon which other learning requirements could be 

built. Furthermore, the principal and deputy principal appeared to share this 

understanding of whole-systems thinking. The whole-systems understanding among 

some teachers at River’s Edge Primary School appeared to have been fostered by the 

facilitation and mentoring provided by Millennium Kids. Nonetheless, it was evident 

that not all teachers accessed or wished to access this mentoring. 

A similar discrepancy between teachers who did and did not adopt sustainability 

as a ‘vehicle through which they could teach’ appeared to have been encountered at 

Lighthouse Primary School. Whilst some teachers exhibited subtle resistance to the 

whole-school sustainability focus, Mrs Mallard and Mrs Magpie also conveyed that 

even these quietly resistant teachers did, in their own ways, integrate sustainability 

concepts into their teaching and were proud of their school’s achievements. The 

resistance to integrating sustainability across learning areas appeared to have been more 

prominent in the past, before Lighthouse Primary School’s association with AuSSI – 

WA and before sustainability was understood as more than a focus on environmental 

topics. Mr Magpie explained that the conceptualisation of sustainability elucidated by 

AuSSI – WA increased the willingness among several teachers at Lighthouse Primary 

School to become involved and to find ways of making it relevant to their pedagogy, 

teaching focus and personal interest. 

 Each of these examples illustrates the importance of creating relevant 

professional learning modules for teachers to engage with, as has been attested by many 

other authors (Carter & Smith, 2010; Dow & Prabawa, 2012; Ferreira et al., 2007; 

Henderson & Tilbury, 2004; Hopkins & McKeown, 2005; Lewis, 2012; Summers et al., 

2003). The example of River’s Edge Primary School also illustrates the great potential 

for continuity and contextualisation of professional learning that AuSSI – WA allied 

sustainability facilitators can provide to a school, especially one that is just starting out, 

as was asserted by Illich (2008). The findings of this research support an existing 

assertion that without relevant professional learning, including pre-service education 

and access to ongoing mentorship of sustainability coordinators and school 

administrators, a school is likely to encounter significant obstacles in their journey 

towards excelling in their whole-school sustainability program (N. S. Evans et al., 2012; 

Lewis, 2012; Pepper & Wildy, 2008; Salter, Venville, et al., 2011) – obstacles that in 
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some schools may cause significant fractures among staff and efforts that are stymied 

by persistent resistance.  

Summary Cross-Case Comparisons 

Lighthouse Primary School was excelling in many of the key elements 

investigated and, indeed, was a lighthouse and an inspiration to other schools early in 

their sustainability journey. Lighthouse Primary School was also ahead in their 

implementation of whole-school sustainability initiatives compared with River’s Edge 

Primary School. The facilitation provided to River’s Edge Primary School, however, 

had assisted them in fostering sustainability priorities and in laying a foundation of 

certain key elements that if built upon could contribute to manifold advances in their 

whole-school program. Even so, both schools had encountered specific obstacles in 

their implementation of sustainability initiatives. Some of these obstacles were 

comparable and others were specific to the demographic and reputation of the school. 

Comparing these two sustainability schools with Fertile Ground Primary School, 

highlighted important differences in the organisational outcomes and challenges present 

in schools with any degree of sustainability focus and a school without such focus. In 

particular, it was evident that Fertile Ground Primary School had promising 

characteristics that if nurtured could see the school channel their priorities towards a 

whole-school sustainability agenda. The specific feature required to assist Fertile 

Ground Primary School in moving towards a whole-school sustainability focus, 

identified by the principal and all staff members interviewed, was a dedicated, 

passionate staff member to spearhead the program. It is further asserted that, together 

with a dedicated staff member, an AuSSI – WA allied sustainability facilitator would 

provide important skills and vision required to foster this school’s potential and to help 

them navigate the typical obstacles faced by other schools. 

School Organisational Assertions 

This section on organisational outcomes and challenges concludes with a series 

of assertions about features required to foster a successful whole-school sustainability 

education program. ‘Successful’, being an objective term, here refers to the condition of 

a school where sustainability is integrated across curriculum learning areas, into school 

policies and throughout school daily life, when the school is valued at the centre of a 

community, and when all stakeholders are given fair opportunities to contribute towards 

visioning, planning, enacting and evaluating initiatives (Henderson & Tilbury, 2004).  
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These assertions are consistent with findings from other research about whole-

school sustainability education (as discussed in the preceding sections) and will be of 

interest to the case study schools, other AuSSI schools, AuSSI – WA and their partner 

agencies, and to sustainability facilitators and educators more broadly. These assertions 

include valuable insights that will likely be applicable to schools from similar contexts, 

whist keeping in mind, however, that the findings from this case study research should 

not be widely generalised or be assumed to apply to every whole-school sustainability 

education context.   

Successful whole-school sustainability education requires: 

Assertion 1: A vision of sustainability that is broader than environmental 

themes. As with any organisation, schoolteachers have diverse interests and 

backgrounds. Fostering an understanding of sustainability that encompasses social, 

economic and environmental themes can encourage greater staff engagement with the 

whole-school sustainability focus. 

Assertion 2: Visionary leadership and collaborative governance involving 

regular whole of staff evaluations. It is import to build collaborative governance into the 

vision of a whole-school sustainability program from the outset. Whist it is certainly 

important to have visionary, committed leadership from the school administrators and 

sustainability coordinators, all staff should travel forward together at a compatible pace 

and contribute collaboratively to setting the priorities and regularly evaluating the 

program.  

Assertion 3: A few core staff to spearhead projects. It is necessary for at least 

one member of staff to spearhead and coordinate projects. Lead sustainability 

coordinators can help to: 1) build capacity in other staff to spearhead projects of their 

choice, and 2) foster collaborative governance and a shared vision for the program 

among stakeholders.  

Assertion 4: Facilitation and mentoring. AuSSI – WA allied school 

sustainability facilitators can work closely with a school’s administration and lead 

sustainability coordinators, to mentor and build their capacity in line with principles of 

collaborative governance, shared responsibility and organic growth of a school’s 

program.  

Assertion 5: Authentic engagement of student voice. Students can develop a 

degree of action competence because of an awareness of issues they glean from their 

teachers or school assemblies, their involvement in activities that develop their skills 

and a generally positive willingness to act reflected by positive attitudes to school 
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environmental activities. To maximise authentic engagement of student voice, students 

can be invited to shape the direction of school sustainability priorities.   

Assertion 6: Contextualised and relevant professional learning. Appropriate 

professional learning for all teachers and mentorship of school leaders, can help to 

overcome obstacles that may arise such as significant fractures among staff and efforts 

that are stymied by persistent resistance.  

Environmental Knowledge, Attitudes and Behaviours of Students 

This section discusses the main findings from investigation of Research 

Questions 2, 3 and 4 (p. 7), which explored the knowledge, behaviours and attitude-

behaviour relationships of students at the case study schools. Each of the main findings 

is related to the literature. To conclude this section, the findings are discussed in context 

of the Model of Responsible Environmental Behaviour (Hines et al., 1987), and 

plausible connections between students’ knowledge, attitudes and behaviours are 

discussed and implications inferred. This section concludes with a series of assertions 

about factors that influence student’s pro-environmental behaviour.  

Knowledge 

Cross-case synthesis. In this research, mind maps were used to measure 

students’ whole-systems thinking, and action-based and issues-based knowledge of the 

environment and sustainability. Moreover, mind maps were used to determine if there 

was a difference in the depth, volume and breadth of their responses across two 

constructs, sustainability and things I can do to help the environment.  

Quantitative assessment of student knowledge using mind maps, showed that 

students at all case study schools displayed greater volume and breadth of ideas for the 

construct things I can do to help the environment than for the construct sustainability 

(Chapters 4, 5 and 6). At River’s Edge Primary School a further difference was found 

between year groups, with Years 5 and 6 students generating statistically greater volume 

and breadth of ideas compared with Year 4 students (Chapter 5). This result may reflect 

a deficiency in their whole-school focus or a greater overall focus by Year 5 and 6 

teachers on environmental and sustainability concepts. Both scenarios are supported by 

interview data that showed at least one Year 4 teacher was less committed to the 

program than several Year 5 and 6 teachers.  

Results showed that students in Years 5 and 6 at River’s Edge Primary School 

had greater volume of ideas than students in Year 4 at the same School (Chapter 5). 
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Comparison of results across schools showed that students in Year 4 at River’s Edge 

Primary School had a similar volume of ideas to students in all year levels at Lighthouse 

and Fertile Ground Primary Schools (Chapters 4, 5 and 6). This comparison supports an 

assertion that Year 5 and 6 teachers at River’s Edge Primary School were strongly 

focussed on building environmental and sustainability knowledge in these students. 

Comparison of results across schools further indicated that students at Fertile 

Ground Primary School produced similar volume of ideas about things I can do to help 

the environment when compared with students from Lighthouse and River’s Edge 

Primary School (Chapters 4, 5 and 6). However, the volume of ideas about 

sustainability were proportionately less among students from Fertile Ground Primary 

School compared with students from Lighthouse and River’s Edge Primary School 

(Chapters 4, 5 and 6).  

Furthermore, students from all schools appeared to find the term sustainability 

unclear and associated it predominantly with environmental themes or simple nouns 

(Chapters 4, 5 and 6). Interestingly, a higher proportion of students at Fertile Ground 

Primary School (54 percent) generated more simple responses for sustainability 

compared with students at Lighthouse and River’s Edge Primary Schools (30 percent 

and 22 percent respectively). This result indicates that students at Lighthouse and 

River’s Edge Primary Schools were somewhat more familiar with the term 

sustainability than students at a school without a sustainability focus.  

Discussion. Because sustainability has been defined as encompassing a range of 

environmental, socio-cultural and economic perspectives (UNESCO, 2002, 2005a, 

2005b), and this is the definition affirmed by AuSSI – WA and Millennium Kids, it was 

expected that students who understood the term sustainability would have written words 

associated with each of these perspectives.  

It is not surprising, however, that students predominantly associated 

sustainability with environmental themes or were confused by the term. Sustainability is 

an ambiguous term that is being used by many agencies and corporations to describe a 

variety of products, programs and projects (Jickling & Wals, 2012). Despite the 

differing conceptualisations of sustainability, as discussed in Chapter 2, the word is 

primarily conceptualised among the general public as related to environmental concerns 

(Jickling & Wals, 2012; Kagawa, 2007).  

There are several reasons why students, in particular, may associate 

sustainability with environmental themes. It could be a reflection of the current public 

debate on sustainability in Australia as portrayed by the media, which is focused on 
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environmental concerns and ‘green behaviours’ – a simple google search will reveal 

countless news articles that reference sustainability as environmental. It could also be a 

reflection of the topics taught in schools, even in Lighthouse and River’s Edge Primary 

Schools where some activities were linked to socio-cultural concerns but were often 

underpinned by an environmental theme (Chapters 4 and 5). Furthermore, in schools 

with a sustainability focus it could be a reflection of the tangibility of environmental 

behaviours compared with the abstract intangibility of economic or socio-cultural 

perspectives. This effect may be pronounced in primary aged students; especially 

students at Lighthouse and River’s Edge Primary Schools who were from high socio-

economic demographic suburbs and may never have experienced social or economic 

hardship. Finally, it is possible that students were baffled by sustainability and by 

juxtaposing the two constructs on the same page, it was easy for students to associate 

sustainability with a topic they were more able to generate ideas for – the environment.   

Whole-system thinking in students was estimated by their knowledge of a 

breadth of issues or actions that were all connected to one central concept. Breadth of 

knowledge showed that students, on average, thought of two themes for sustainability 

and three themes for things I can do to help the environment (Chapters 4, 5 and 6). 

Interestingly, results from Lighthouse and River’s Edge Primary Schools were not 

different from Fertile Ground Primary School, which may indicate that: 1) more 

emphasis could be placed on using an integrated curriculum in AuSSI – WA schools, or 

2) in the 15 minutes allocated for mind mapping, students of this age range can only 

think of a small number of topics.     

Whole-systems thinking is a well-regarded approach to teaching sustainability 

because it focuses on an holistic understanding of the interconnections and 

interdependence between all things and helps foster action competence, rather than 

teaching separate subjects which the students may not connect with a bigger picture 

(Lewis & Baudains, 2007; Lewis et al., 2008; Sterling, 2003). Although the credibility 

of using an integrated curriculum with the purpose of fostering integrated knowledge 

continues to be debated (Rennie et al., 2012), there is evidence that this type of 

knowledge is more powerful than silo, discipline restricted, fact-based knowledge 

(Lewis & Baudains, 2007; Rennie et al., 2012; Sterling, 2003; Venville, Sheffield, & 

Rennie, 2008). Venville, et al. (2008, p. 17) found that students who participated in an 

integrated, community-based science project “not only learned important science 

concepts, but they could relate these ideas to the environmental issues associated with 

the local wetlands, and critique and debate these ideas”. It would provide a fuller 
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estimate of students’ whole-system thinking if future iterations of this mind mapping 

exercise included student interviews, with their mind maps as the point of discussion, to 

determine the degree of interconnection they perceived between themes.   

A parallel purpose of this research was to validate an approach to collecting and 

analysing data using mind maps and thematic content analysis, and to determine the 

usefulness of this approach as an assessment tool. This research demonstrated that mind 

maps were useful to determine the overall pattern of students’ knowledge and to 

identify specific themes that were most or least present in a population of students. 

From this information inferences could be made and triangulated with other data for 

increased reliability. Mind maps are tools that teachers can administer with little 

training (Brinkmann, 2003; Buzan & Buzan, 1996), and it is possible that they could do 

simple content analysis of mind maps without a lot of extra effort. Content analysis of 

mind maps could even be turned into a class project, thus leading the meaning making 

and inferences to become more powerful for the students’ reflection and learning. 

Alternatively, computer packages already exist that simplify mind map collection 

(Buzan & Buzan, 1996). Modifications could be made to automate the assessment of 

whole clusters of mind maps, providing teachers with a summarised report. With such 

creative approaches, mind maps could be used more efficiently as an assessment tool.  

Attitudes 

Validation of students’ surveys, conducted at Lighthouse and River’s Edge 

Primary Schools, revealed one latent construct of students’ attitudes that could be used 

to model a relationship with students’ behaviours: attitudes to school environmental 

activities (Chapter 7). At the outset of this research it was anticipated that modelling 

would also be conducted with a univariate scale that estimated the latent construct 

students’ environmental worldviews, however, this was not possible because the scale 

used to assess environmental worldviews (the NEP scale for children) did not hold 

together through the factor analysis process  (Chapter 7). Validation was also conducted 

on the seven pro-environmental behaviours and revealed four behaviours that clustered 

together as a latent construct: turning off lights, recycling, taking short showers and 

saving water around the home (Chapter 7). These behaviours were inferred as easy to 

achieve and the latent construct was termed: easy to achieve pro-environmental 

behaviours.   

Modelling of the association between the latent variables, attitudes to school 

environmental activities and easy to achieve pro-environmental behaviours, revealed a 

strong positive relationship (r = .65, σ = .10). This result suggests that students with 
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positive attitudes towards school environmental activities were 55 – 75 percent more 

likely to practice ‘easy’ pro-environmental behaviours frequently than students with 

negative attitudes towards school environmental activities. Causation is not being 

inferred in this research because no other data were collected to determine the direction 

of this relationship (Eilam & Trop, 2012a; Kline, 2011). However, it is asserted that the 

strength of the attitude-behaviour relationship was due to the focus on sustainability 

education at both of the two AuSSI – WA schools. Specifically, whole-school 

sustainability education may have had a positive impact on students’ willingness to act 

or had a positive impact on their actual behaviours at home. Exploration of the 

individual behaviours provided further insight into the impact of the school’s program 

on these student’s behaviours.  

It was observed in the attitudes to school environmental activities scale that item 

2: I am proud of what my school is doing to help care for the environment, was a 

significantly stronger (> 1σ) predictor of student attitudes at Lighthouse Primary School 

than student attitudes from River’s Edge Primary School. In contrast, Item 5: I’m only 

young and it’s not my responsibility to care for the environment (reversed), was a 

significantly stronger (> 1σ) predictor of student attitudes at River’s Edge Primary 

School than student attitudes from Lighthouse Primary School. This observation 

suggests intriguing differences between the dominant student attitudes at each school, 

which when correlated with findings from teacher interviews regarding engagement of 

student voice, could indicate that students at River’s Edge Primary School were being 

afforded more opportunities to demonstrate their responsibility towards issues of 

environmental concern. Furthermore, students at Lighthouse Primary School may have 

been aware of their school’s status as a lighthouse school, probably reminded of this 

status by their teachers and principal, and were proud to be involved in such a 

movement.  

Behaviours 

Cross-case synthesis. Surveys of students’ self-reported frequency of practicing 

a range of pro-environmental behaviours in their homes, found that the proportion of 

students who practiced these behaviours at home on a greater than weekly basis, less 

than weekly basis or never, were similar across the three schools for most behaviours, 

except for recycling, alternative transport to school and maintaining organic waste 

(Chapters 4, 5 and 6). Table 9.2 displays the summarised results from each school for: 

1) prevalence of students’ reportedly enacting each of the seven behaviours in their 
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homes, and 2) the degree of students’ participation with their families. Simple tasks 

such as turning off lights were practiced at home by 70 – 100 percent of all students on 

a greater than weekly basis, and were thus considered to be widespread (Table 9.2). 

More complex behaviours such as maintaining a worm farm or compost were practiced 

on a greater than weekly basis by 0 – 40 percent of all students, and were thus 

considered to be uncommon (Table 9.2). Participation within families is included in 

Table 9.2 in preference to the two other comparison variables: Learning and 

Importance, because Participation was most consistently related with each of the seven 

behaviours and was inferred as the most influential variable on students’ frequency of 

behaviour.  

Research has found that often people will undertake certain groups of pro-

environmental behaviours and not others, depending on their motivations (Cleveland et 

al., 2005; Heimlich & Ardoin, 2008; Kollmuss & Agyeman, 2002). Heimlich and 

Ardoin (2008, p. 223) refer to these as, “constellations of behaviours that may be 

expected to occur together” and explain that they potentially represent levels of 

complexity or degrees of difficulty. In this research, constellations of behaviours were 

found and it is asserted that they differed in degrees of complexity and the willingness 

to act required to make them part of a weekly set of pro-environmental behaviours. It is 

further asserted that family norms impact a student’s willingness to act and whether a 

behaviour will be deemed too complex to introduce into the home or to practice with 

weekly regularity. The following paragraphs briefly describe the constellations of 

behaviours found in this research and discuss their implications.  



266 

CHAPTER 9: UNPACKING SUSTAINABILITY – SYNTHESIS AND CONCLUSIONS 

Table 9.2. Cross-case analysis of survey responses of Year 4, 5 and 6 students from the case 
study schools showing students’ prevalence* of environmental behaviours and the degree of 
students’ participation† within their families that was associated with their weekly practice of 
each behaviour. 

BEHAVIOUR  Fertile Ground 
P. S. 

River’s Edge   
P. S. 

Lighthouse      
P. S. 

Prevalence * Widespread Widespread Widespread Turning off lights 

Participation† Family Norm  Family Norm  Family Norm  

Prevalence  Uncommon Widespread Widespread Recycling paper or 
plastic 

Participation Family Norm  Family Norm  Family Norm  

Prevalence  Common Common Common Short showers 

Participation 

Family Norm  

Family Norm 
(2009)  
Student                

co-enthusiast 
(2010) 

Student               
co-enthusiast 

Prevalence  Common Common Common Saving water 

Participation 
Student              

co-enthusiast Family Norm  

Family Norm 
(2009)  
Student              

co-enthusiast 
(2010) 

Prevalence  Uncommon Common Common Walking, biking or 
bussing to school 

Participation Family Norm  Student              
co-enthusiast 

Student              
co-enthusiast 

Prevalence  Uncommon Uncommon Uncommon Eating home grown 
fruits or vegetables 

Participation Student              
co-enthusiast 

Student              
co-enthusiast 

Student              
co-enthusiast 

Prevalence  Uncommon Uncommon Uncommon Putting food scraps 
into a worm farm or 
compost bin Participation Family Norm  Family Norm Family Norm  

* Prevalence: Widespread, > 70 percent of all students did this weekly; Common, 40 – 70 percent of all 
students did this weekly; Uncommon, < 40 percent of all students did this weekly. 

† Participation: Family norm = Students participated weekly even if they were not one of the most active 
family members. Student co-enthusiast = Students participated weekly when they were one of the most 
active family members.  

Turning off lights and recycling. At all case study schools, turning off lights 

and recycling grouped together in a constellation because they were widespread among 

students (Table 9.2) and it was inferred that these were simple or easy to enact 

behaviours. Closer inspection of the data showed that for most students, particularly at 

Lighthouse and River’s Edge Primary Schools, turning off lights and recycling were 

done on a daily basis, thus indicating these were habitual for many students. The one 

exception to this was that recycling among students at Fertile Ground Primary School 

was uncommon (Table 9.2), but this was confounded because the city council in which 
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Fertile Ground Primary School was located had a centralised recycling facility and a 

one-bin system, so students could not recycle even if they had wanted to. Based on 

results from Lighthouse and River’s Edge Primary School, it is inferred that if students 

at Fertile Ground Primary School could recycle more easily, it would have been a 

widespread behaviour. 

It is asserted that the widespread weekly (and daily) frequency of turning off 

lights and recycling were more influenced by the simplicity of the task, available 

infrastructure, social norms and family expectations, than the schools’ specific waste 

minimisation programs. Recycling and simple energy saving behaviours are widely 

promoted in Australia (DCCEE, 2012; Gardner et al., 2009; Ha & Santucci, 2005) and 

around the world (e.g. Figure 9.1), and recycling infrastructure, provided as a service by 

local councils, has become a common feature of Australian households (Ha & Santucci, 

2005; RRT, 2012), as described in Chapter 4. These large-scale awareness raising 

campaigns, together with readily available household infrastructure and advances in 

reporting local area energy usage on household bills, have been found to impact the 

perceived subjective norms of adults, which in turn impact their practice of these 

behaviours (Gardner et al., 2009; McKenzie-Mohr et al., 2012; Nye & Hargreaves, 

2009). It is suspected that parents project these social norms onto their children as 

expectations of family participation. 

Parental expectations and requirements of family participation have been found 

to create subjective norms that influence students’ pro-environmental behaviours 

(Matthies, Selge, & Klöckner, 2012). Moreover, Matthies, Selge and Klöckner (2012) 

found that parents become role models for specific household recycling behaviours by 

involving children in every day household waste separation practices. In contrast, 

however, they found that the children’s re-use behaviours were not related to parent role 

modelling or expectations, thus, suggesting that complexities exist in the mechanisms 

that trigger the regular practice of different household waste minimisation behaviours. 

To this effect, whole school programs that focus on a variety of easy, moderate and 

difficult waste minimisation strategies have been found to increase students’ practice of 

some of these more complex behaviours at home (Armstrong, Sharpley, & Malcolm, 

2004; Cutter-Mackenzie, 2010; Grodzinska-Jurczak, 2003). 

It is interesting at this juncture, to triangulate the survey results with results from 

students’ mind maps for the construct things I can do to help the environment. Mind 

maps showed that waste minimisation was the most popularly thought of theme at 

Lighthouse and River’s Edge Primary Schools, with 85 – 90 percent of students in 2009 
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mentioning at least one idea about waste minimisation (Chapters 4 and 5) This theme 

included all kinds of recycling, and suggests that the vast majority of students relate this 

action with pro-environmental behaviour. It is not surprising then that this was also a 

behaviour practiced weekly at home by 85 precent of students at River’s Edge Primary 

School in 2009 (Chapter 5), but unexpected that it was only practiced weekly at home 

by 70 percent of students at Lighthouse Primary School (Chapter 4) 

In contrast, however, energy conservation was mentioned by 30 percent of 

students at Lighthouse Primary School and 45 precent of students at River’s Edge 

Primary School in 2009 (Chapters 4 and 5), but it was the behaviour practiced most 

frequently, often daily, by 85 – 90 percent of students at both schools (Chapters 4 and 

5). This finding could indicate that at least 45 percent of students did not think about 

turning off lights because it had become a habit, or they did not think about it as a pro-

environmental behaviour at all, or perhaps, turning off lights was just a task that their 

parents frequently remind them to do. Results for energy conservation at Fertile Ground 

Primary School, however, revealed that over 65 percent of students mentioned this topic 

(Chapter 6). Comparing this result with those from Lighthouse and River’s Edge 

Primary Schools, and considering the different nature of each of these schools, may 

indicate that students at Lighthouse and River’s Edge Primary Schools had been 

exposed to a great variety of pro-environmental behaviours and that a large proportion 

of them did not think of energy conservation during the limited time allocated for mind 

mapping. 

Water saving. The next constellation of behaviours found was water saving 

behaviours, which at all case study schools were commonly practiced on a weekly basis 

(Table 9.2). It was inferred that these behaviours required little motivation for some 

students but required more motivation for other students to enact. A closer look at the 

relationships between these behaviours and the comparison variables, showed that 

students’ weekly water saving efforts were related with Importance at all three schools, 

and frequent short showers was related with Importance at Lighthouse and River’s Edge 

Primary Schools, indicating that students who attributed more importance to school 

environmental experiences were more motivated to moderate their shower length or 

generally save water.  

There were greater proportions of students saving water, in particular taking 

shorter showers, in 2009 compared with 2010, which, it is inferred, was because data 

were collected during National Water Week in 2009 and at a later time of year in 2010. 

So, although the survey questions asked students to think back on a scale of how 
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frequently they learned about water saving and took short showers at home, the recent 

focus of teaching during National Water Week at Lighthouse and River’s Edge Primary 

Schools could have skewed results in 2009. Surveys were conducted at a later time in 

2010 and might represent truer frequencies of learning about household water saving 

and student showering durations. Essentially, these results support an assertion that 

when students learned more frequently about water conservation they were more 

diligent in taking shorter showers and saving water weekly and Importance became less 

related to their water saving behaviours. Furthermore, these results support literature 

that suggests that taking short showers can be difficult to maintain and often requires 

frequent reminders (e.g. Figure 9.1) or the pressures of social norms (McKenzie-Mohr 

et al., 2012).  

Recent learning experiences serve as prompts or reminders and can impact a 

person’s behaviour (Gardner et al., 2009; McKenzie-Mohr et al., 2012). Prompts have 

been found to work best when the behaviour is simple, the reminder is recent and if the 

person is already inclined to undertake the behaviour (McKenzie-Mohr et al., 2012). 

Consequently, it is asserted that the occurrence of National Water Week during the first 

round of survey collection in 2009 influenced students’ frequency of undertaking water 

saving behaviours compared with the second round of survey collection in 2010, which 

was roughly six weeks later in the year.  

Comparing these results from student surveys with results from student mind 

maps, found that water conservation was mentioned by 50 – 60 percent of students at 

all case study schools for the construct things I can do to help the environment 

(Chapters 4, 5 and 6). This mirrors the proportion of students who undertook water 

saving behaviours in their homes in 2009, which ranged between 50 – 65 percent at all 

schools (Chapters 4, 5 and 6).   

Organic waste and home grown produce. Another constellation of behaviours 

found was eating home grown produce and maintaining organic waste. Exploring 

relationships between these behaviours and the comparison variables, showed that 

students who ate home grown produce on a weekly basis did so when they were a co-

enthusiast (Table 9.2), indicating they were more likely to do this when they were one 

of the most pro-active family members and suggests they may also have participated in 

growing the produce at home. The low prevalence of eating home grown produce on a 

weekly basis may have, in part, been because produce is not often available every week. 

It was also possible that family support was required to grow vegetables and fruits 

throughout the year. 
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Students who maintained organic waste on a weekly basis did so when it was a 

family norm (Table 9.2), probably because it was a family priority and their parents 

required the children to help put food scraps into the worm farm or compost bin. The 

low prevalence of putting food scraps into a worm farm or compost bin was likely 

because of the resources, time, skills and effort required to maintain either of these 

systems (McKenzie-Mohr, 2011; McKenzie-Mohr et al., 2012).  

Few studies have explored the impact of whole-school sustainability education 

on the adoption of composting or worm farming behaviours in students (Armstrong et 

al., 2004; Cutter-Mackenzie, 2010; Grodzinska-Jurczak, 2003), and results indicate that 

school programs do shift the behaviours of some students and their families. Results 

from this research support these findings and further indicate that if schools want to 

influence the prevalence of students growing and eating produce or composting and 

worm farming at home, they should integrate parent education and involvement as part 

of their overarching agenda. For example, schools could form partnerships with local 

community organisations that already offer educational courses, like Living Smart or 

Earth Carers that both operate in Perth, Western Australia. 

It is interesting to note that at Lighthouse and River’s Edge Primary Schools 

another 15 – 20 percent of students indicated they maintained organic waste on a less 

than weekly basis (Chapters 4 and 5). Whereas at Fertile Ground Primary School there 

were no students who put food scraps into a worm farm or compost on a less than 

weekly basis (Chapter 6), and students who practiced this behaviour weekly also 

indicated that school environmental experiences were important to them (Chapter 6). 

These comparisons suggest that whole-school sustainability programs may impact the 

composting or worm farming behaviours of students such that more students practice 

them infrequently than might otherwise not do so at all. Consequently, in schools with a 

sustainability focus it is likely that some students will begin to help maintain an organic 

waste system that their family already had functioning or some families will start a 

worm farm or compost after joining the school.  

Results of students’ surveys for eating home grown produce and maintaining 

organic waste were not triangulated with mind map results because connections with 

themes from the mind map data were considered too distant. The most relevant themes 

would have been waste minimisation and biodiversity, but these themes were mostly 

associated by the students with littering / recycling and animals / trees respectively.  

Alternative transport. Taking alternative transport to school was not included 

in a constellation with any of the other behaviours because this activity was not 
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consistent in weekly frequency across the three schools. Instead, it was grouped in its 

own constellation because of interesting patterns that emerged from the analysis.  

Taking alternative transport to school was a common behaviour among students 

at Lighthouse and River’s Edge Primary Schools, but an uncommon behaviour among 

students at Fertile Ground Primary School (Table 9.2). Students at Lighthouse and 

River’s Edge Primary Schools who walked, biked or bussed to school on a weekly basis 

appeared to do so if they were one of the most proactive in their households to take 

alternative transport to school (or work), whereas students at Fertile Ground Primary 

School who walked, biked or bussed to school weekly did so when it was a family norm 

(Table 9.2). These weekly behaviours among students at Lighthouse and River’s Edge 

Primary Schools also were related to living close to the school (Lighthouse Primary 

School) or being over 11 years of age and school environmental experiences being 

important to them (River’s Edge Primary School).  

It is interesting to note that proximity to school was not related to this behaviour 

among students at River’s Edge Primary School, which was unexpected, because over 

70 percent of students lived further than 2.5 kilometres from the school. It is asserted 

that at River’s Edge Primary School, weekly walking, biking or bussing to school was 

predominantly mediated by parents who were probably more inclined to allow their 

children to take alternative transport to school once they were above a certain age and 

who did not want their children walking to school with heavy backpacks and when they 

had after school commitments. There were possibly also some underlying fears among 

parents about child safety.  

Furthermore, it was observed that over 70 percent of students at Lighthouse and 

River’s Edge Primary Schools walked, biked or bussed to school at any time in the 

school year (Chapters 4 and 5) compared with less than 40 percent of students at Fertile 

Ground Primary School (Chapter 6). It was inferred that the walk-to-school initiatives 

encouraged at Lighthouse and River’s Edge Primary Schools had impacted the 

behaviour of a majority of students, many of whom would otherwise not have walked, 

biked or bussed to school, and at River’s Edge Primary School in particular, many of 

whom lived up to 8 kilometres from the school.  

Finally, the results of this research support an assertion that more students walk, 

bike or bus to school on a weekly basis when their school has an emphasis on 

alternative transport than when their school has no such focus. Moreover, at schools 

with an emphasis on taking alternative transport to school, including occasional ‘walk-
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to-school’ days, parents and students do try to participate, even if it would usually be 

difficult for them to do so.  

This assertion is supported by research showing that school programs with an 

emphasis on alternative transport and supported by the government funded TravelSmart 

program, do positively impact the behaviours of students and families with the effect of 

reducing car travel to school and encouraging students to walk, bike or bus to school 

instead (Denise, 2008; Hansen, Peart, & John, 2012; RED3, 2005). The TravelSmart to 

School program has become established in several states across Australia and is 

advertised to parents and students for the benefits of minimising carbon emissions and 

encouraging healthy lifestyles. Practitioners report that these programs contribute to 

influence the perceived social norms of students and their families, which are further 

impacted by frequent reminders and other media (e.g. Figure 9.1).  

Comparing the results from student surveys with the results from student mind 

maps, showed that air pollution and transport choices was mentioned by only 18 

percent of students at Lighthouse Primary School (Chapter 4) and by 50 percent of 

students at River’s Edge and Fertile Ground Primary Schools for the construct things I 

can do to help the environment (Chapters 5 and 6). It was surprising that 32 percent 

fewer students at Lighthouse Primary School did not mention air pollution and 

transport choices when so many of these students were walking, biking or bussing to 

school on a weekly or less than weekly basis. This unexpected finding may suggest that 

many of these students did not associate alternative transport as a pro-environmental 

behaviour. It is possible that students at Lighthouse Primary School walked, biked or 

bussed to school because they simply lived close to the school, it was convenient, they 

enjoyed doing it, or they were simply compliant with what their parents or teachers 

encouraged them to do.    

Social norms. Changing values or perceived importance of pro-environmental 

action is a complex task and difficult to achieve (Gardner et al., 2009; Kollmuss & 

Agyeman, 2002; Norgaard, 2009), but research into subjective norm theory has shown 

that this may not be necessary (Goldstein & Cialdini, 2007; McKenzie-Mohr, 2011; 

McKenzie-Mohr et al., 2012). Family life, public media and peer pressure can create 

subjective norms, which influence habit formation. Moreover, many educational 

materials and programs have been created to influence behaviours and ultimately social 

norms (Gardner et al., 2009; Jakobowicz & Dabas, 2007; McKenzie-Mohr et al., 2012).  

Figure 9.1 shows illustrations reproduced from a children’s colouring book 

produced for the United Nations Economic Commission for Europe. These illustrations 
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are shown as examples of resources being created to mould and shift the perceived 

subjective norms of children across the world, that may, in turn, impact the behaviours 

of their families (Gardner et al., 2009; Jakobowicz & Dabas, 2007; McKenzie-Mohr et 

al., 2012). Each illustration was designed to empower children to shift the perceived 

subjective norms by including dialogue where the child is encouraging the parent to 

undertake various pro-environmental behaviours. The child is also shown as more 

knowledgeable about the actions and benefits of pro-environmental behaviours than the 

parent, which is often the goal of environmental education programs (Ballantyne et al., 

1998b; Ballantyne et al., 2001b; Duvall & Zint, 2007; Uzzell et al., 1994). The first two 

illustrations show a child encouraging her father to save wood, water and energy by 

recycling paper, and to save water by turning off the tap whilst shaving. The next two 

illustrations show the child as being more knowledgeable about the actions and benefits 

of composting than her father, and the child racing ahead of the parent on their bicycles, 

suggesting that the child, rather than the parent, is the environmentally proactive person, 

and as a consequence, more fit and healthy. 
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Figure 9.1. Illustrations in a children’s colouring book titled ‘Daddy you can save the planet’, 
produced for the UNECE (Jakobowicz & Dabas, 2007). Reproduced with permission from 
UNECE (2007). 

Summary. These findings support literature about behaviours that occur in 

‘constellations’ that are each influenced by a different set of variables (Cleveland et al., 

2005; Heimlich & Ardoin, 2008; Kollmuss & Agyeman, 2002). These seven pro-

environmental behaviours, in particular, differed in degrees of complexity, family 

priority and the willingness to act required for students to make them part of a weekly 

set of pro-environmental behaviours.  
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The Model of Responsible Environmental Behaviour 

The Model of Responsible Environmental Behaviour (Hines et al., 1987) was 

proposed to describe the theoretical interaction of knowledge, attitudes and behaviours. 

This model was selected for use in this research, as described in Chapter 2, and the 

results from tests of students’ knowledge, attitudes and behaviours described above will 

now be discussed in the context of this model. The Model of Responsible 

Environmental Behaviour (Hines et al., 1987) is illustrated below along with the 

elements of Jensen’s (1993) action competence approach, also referred to in this 

research (Figure 9.2). These elements: issues-based knowledge, action-based knowledge 

and willingness to act are overlayed on The Model of Responsible Environmental 

Behaviour (Hines et al., 1987) to highlight the similarities between these two models.  

The two models of change presented in Figure 9.2 illustrate how knowledge and 

attitudes together contribute to a person’s intention or competence to act. However, 

results from this research indicate that this is not so straightforward. It is proposed that 

knowledge of issues and actions, and positive attitudes contributed to students 

practicing water saving behaviours with greater frequency than students with negative 

attitudes and little knowledge. However, the results also indicated that recycling and 

turning off lights were more likely to be impacted by situational factors, such as: 

simplicity of the task, household recycling infrastructure, family expectations and social 

norms.  

The overall results of this research corroborate the two models of change 

presented in Figure 9.2, but findings about constellations of behaviours suggest these 

models can be extended and that pathways can be specified for the different 

constellations. The extension of theory being proposed in this research is illustrated in 

Figure 9.2 by pathways A and B. Pathway A represents the constellation of simple 

household water saving behaviours that are more likely to be affected by knowledge and 

willingness to act. Pathway B represents the constellation of simple household recycling 

and energy saving behaviours that are more likely to be affected by situational factors.  
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Figure 9.2. The Model of Responsible Environmental Behaviour (Hines et al., 1987) and 
Jensen’s (1993) action competence approach overlayed. Two constellations of behaviours that 
are impacted by different factors are also illustrated. Pathway A represents a constellation of 
simple household water saving behaviours, and pathway B represents a constellation of simple 
household recycling and energy saving behaviours.  

Extrapolating these results to lessons that schools, AuSSI – WA or other change 

agents can utilise in their work, it is suggested that water saving behaviours are 

impacted by increased attitudes to environmental experiences and increased knowledge, 

and should be given priority and emphasis in a school program. Whereas, household 

recycling and simple energy saving behaviours that are already features of most 

households should be reinforced and encouraged in a whole-school program, and 

programs should be extended to include opportunities for students to learn about and 

develop skills in dealing with complex variations of these behaviours.  

This research did not assess complex waste minimisation or energy reduction 

behaviours, such as reducing single use plastics in the family home, or using electrical 

devices or air conditioning less frequently for the purpose of saving power. However, 

other research suggests that such complex variations of waste minimisation and energy 

reduction are positively impacted by a whole-school education program that targets 

students’ and parents’ awareness and skills (Armstrong et al., 2004; Cutter-Mackenzie, 

2010; Grodzinska-Jurczak, 2003). Further research into the impact of whole-school 

education for sustainability programs would benefit from exploring the frequency that 

students practice an array of easy, moderate and difficult to achieve waste minimisation 

and energy reduction behaviours.  

An extension of this research would also benefit from exploring a wider array of 

other complex household behaviours, such as managing organic waste, growing and 

eating home grown produce, or taking alternative transport to school, to better 
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determine if these are impacted by increased issues-based and action-based knowledge, 

and attitudes to environmental activities. Initial inferences from descriptive statistics, in 

this research, suggest there is some impact of the whole-school program on these 

behaviours. A behavioural pathway could not be proposed for the model in Figure 9.2 

because a behaviour scale including these behaviours was not suitable for modelling 

with attitudes. However, it is suspected that managing organic waste, growing and 

eating home grown produce, and taking alternative transport to school are impacted by a 

combination of situational factors and action competence. Such that, if situational 

factors are favourable (e.g. proximity to school, household infrastructure, family 

support), then a whole-school education focus on any of these behaviours will lead to 

increased issues-based and action-based knowledge, and attitudes to environmental 

activities in students, and ultimately to action competence and the desired behaviour.  

Pro-Environmental Behaviour Assertions 

This section on students’ pro-environmental knowledge, attitudes and 

behaviours concludes with a series of assertions about features that can influence pro-

environmental behaviour. These assertions are based on the findings from this case 

study research, which should not be generalised or be assumed to apply to every whole-

school sustainability education context, however, these assertions include valuable 

insights that will likely be applicable to schools from similar contexts.  

Assertion 1: Student knowledge about sustainability. Many students have a 

spurious understanding of the concept of sustainability and associate sustainability 

primarily with environmental themes or are confused by the term.  

Assertion 2: Student attitudes towards school environmental activities. Whole-

school sustainability education can have a positive impact on students’ attitudes to 

school environmental activities and their actual behaviours at home. Furthermore, 

students with positive attitudes to school environmental activities are more likely to 

have a positive willingness to act.  

Assertion 3: Constellations of student behaviours. Pro-environmental behaviours 

that students can practice in their homes differ in degrees of complexity and the 

willingness to act required to make them part of a weekly set of pro-environmental 

behaviours.  

Assertion 4: Family norms mediate the behaviours practiced in students’ homes. 

Family norms impact a student’s willingness to act and whether a behaviour will be 

deemed too complex to introduce into the home or to practice with regularity. 
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Assertion 5: Turning off lights and recycling. Turning off lights and recycling on 

a weekly basis are behaviours that are widespread among students in many schools 

regardless of whether the school has a whole-school sustainability program. These 

behaviours are impacted by situational factors, such as: simplicity of the task, household 

recycling infrastructure, family expectations and social norms. 

Assertion 6: Water saving. Taking short showers and saving water around the 

home on a weekly basis is common among students in many schools regardless of 

whether the school has a whole-school sustainability program. However, students who 

consider school environmental experiences as important to them are most motivated to 

moderate their shower length or generally save water. Furthermore, when any student 

learns more frequently about water conservation they can become more diligent in 

taking shorter showers and saving water weekly. 

Assertion 7: Organic waste and home grown produce. Eating home grown 

produce and maintaining organic waste on a weekly basis is uncommon among students 

and is mediated primarily by whether there is family support. However, whole-school 

sustainability programs may impact the composting or worm farming behaviours of 

students such that more students practice them infrequently than might otherwise not do 

so at all. Family support for these behaviours is impacted by infrastructure, motivation, 

time, skills and complexity of the task. 

Assertion 8: Alternative transport. More students walk, bike or bus to school on 

a weekly basis when their school has an emphasis on alternative transport than when 

their school has no such focus.  

Family Dynamics and Intergenerational Influence  

This section discusses results from investigation of Research Question 5 (p. 7). 

As described in Chapter 2, great hope has been pinned on the potential for children to 

transfer environmental learning to their parents and thus effect change in their 

households (Ballantyne et al., 1998b; Ballantyne et al., 2001a, 2001b; Duvall & Zint, 

2007; Larsson et al., 2010). Moreover, family dynamics has been considered an 

important mediator of this potential but very few studies have attempted to investigate 

the role of family dynamics in intergenerational influence (Duvall & Zint, 2007; 

Larsson et al., 2010; Payne, 2005), let alone the interaction of family dynamics and 

school factors that might affect intergenerational influence positively or negatively.  

This research set out to investigate family dynamics and school factors that 

affected the intergenerational transfer potential of children that attended two schools 
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with a whole-school sustainability program in operation, and revealed interesting 

patterns. It was important for the purpose of building on other research that the schools 

selected in this research had a whole-school program in place, because this was thought 

to positively influence the depth and integration of environmental experiences that 

children were exposed to in their schools (Ballantyne et al., 2001c; Duvall & Zint, 2007; 

Sutherland & Ham, 1992). Previous studies have only explored the intergenerational 

influence of environmental programs that lasted from a few days to a few months 

(Duvall & Zint, 2007).  

Synthesis and Discussion 

Family dynamics were found to influence the intergenerational transfer of 

environmental behaviours between students and their parents. Results were summarised 

in a model, displayed in Chapter 8, that illustrated four main interactions of high and 

low parent encouragement, and, high and low child interest. Furthermore, results 

indicated that where there was high parent encouragement and high child interest, there 

existed three subtypes: 

Subtype A)  new environmental behaviours in the family home, the child becoming a 

co-driver of these behaviours, and their parent/s becoming more involved 

in the life of the school and supportive of the school’s sustainability 

initiatives,  

Subtype B)  new environmental behaviours in the family home and the child 

becoming a co-driver of these behaviours, or 

Subtype C)  no new environmental behaviours but the potential for the characteristics 

of subtypes A and B to be developed. 

This finding raised questions about how the outcomes observed in Subtypes A 

and B could be cultivated. Literature on action competence shows that creating 

opportunities for students to develop action-based knowledge, issues-based knowledge 

and willingness to act is the key to unlocking a student’s action competence (Eames et 

al., 2010; Eames et al., 2006; Fontes, 2004; Jensen, 2004; Jensen & Schnack, 2006). To 

achieve action competence, educators are encouraged to foster students’ capacities for 

democratic decision making, critical investigation and problem solving, and to provide 

socially relevant contexts in which to centre the learning experience (Eames et al., 2006; 

Fontes, 2004; Jensen & Schnack, 2006). Moreover, results from teacher interviews, 

student mind maps and student surveys in this research, support these recommendations 

and demonstrate that student willingness to act and action competence can be cultivated 

through the establishment of authentic leadership opportunities where students’ 
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opinions help to shape the direction of some initiatives, and through creating 

opportunities for students to learn actions-based environmental knowledge at school, for 

example with integrated, regular activities such as recycling, composting, gardening.  

Nevertheless, results from this research indicate that new behaviours are 

unlikely to be adopted in the family home unless one or both parents are encouraging of 

their child’s interest. This finding implies that educators should not be discouraged 

when their efforts will not affect all families, but take heart that they will influence 

those families where parents are encouraging of their child’s interest, even if these 

parents themselves have little interest in the environment or little time to engage with 

the school. 

Parental support and encouragement has previously been asserted as necessary 

to enhance the effectiveness of their children’s pro-environmental efforts at home 

(Ballantyne et al., 2001a; Uzzell, 1999), and this research provides evidence of this 

important family dynamic. Further research would be necessary to probe what factors 

might be required to motivate the parents who were not encouraging of their child’s 

interest, or receptive to the school’s influence. It may be that these types of families are 

essentially among the ‘late adopters’ described in Diffusions of Innovations Theory 

(Rogers, 1995). If so, Diffusions of Innovations Theory indicates that this group of 

people do not necessarily need to be targeted by educational or awareness campaigns 

and that they will be more effectively influenced by an increased pressure of social 

norms (McKenzie-Mohr, 2011; Rogers, 1995). 

Cultivating family involvement and parent support appears to be complex and 

dependent on the school context. To this effect, Ballantyne, Fien and Packer (2001a, p. 

5) suggest that parent support could be fostered by including into a program "... 

environmental testing/ monitoring activities or student projects and presentations that 

involve parents as partners in student learning at home". This research further indicates 

that on an abstract level, cultivating parent support appears to be about creating an open, 

inviting school culture, where parents are welcome on school grounds and where their 

input and involvement are encouraged and invited. Whilst seemingly simple, this was 

an obstacle at River’s Edge Primary School, which could go further towards building 

relationships with families. As has been illustrated in teacher interviews, however, this 

school had complex barriers towards encouraging parents’ involvement in the program. 

Many teachers and the principal considered most parents to be uncomfortably sensitive 

to environmental topics, and results from parent interviews indicated that there were 

parents who thought the school was already doing enough, but there were other parents 
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who indicated they would like to see more parent engagement with the school’s 

sustainability program.   

Fostering parent support and involvement with the school, as observed at 

Lighthouse Primary School, has a potential outcome of helping to cultivate social 

norms. Parents are primarily responsible for instituting changes to household practices, 

which can contribute to social norms at the community-level and thereby influence a 

collective approach to environmental action (Henderson & Tilbury, 2004; Uzzell, 

1999). Cultivating social norms within the school community may impact the longevity 

and depth of integration of behaviours in each household (McKenzie-Mohr, 2011).  

Figure 9.3 is another example provided in this chapter of the kinds of resources 

created to shape and shift social norms and the intergenerational influence of children 

across the world. The front and inside cover of this children’s colouring book explicitly 

advocates that the child should “educate their parents”, and emphasises the hope of 

environmental educators that children will be ‘catalysts of environmental change’ 

(Ballantyne et al., 1998b; Ballantyne et al., 2001b; Duvall & Zint, 2007; Uzzell et al., 

1994).  

Summary. Educators and school sustainability coordinators may not be able to 

influence a parent’s environmental interest, but they can create meaningful leadership 

opportunities that can turn a child’s interest into empowerment. They can also foster 

collaborative parent and school relationships that create social norms by creating 

communities.  
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Figure 9.3. Front and inside covers of a children’s colouring book titled ‘Daddy you can save 
the planet’, produced for the UNECE (Jakobowicz & Dabas, 2007). Reproduced with 
permission from UNECE (2007). 

Intergenerational Assertions 

This section on family dynamics and intergenerational influence concludes with 

a series of assertions about factors that can influence uptake of pro-environmental 

behaviours in students’ homes. These assertions are based on the findings from this case 

study research, which should not be generalised or be assumed to apply to every whole-

school sustainability education context, however, these assertions include valuable 

insights that will likely be applicable to schools from similar contexts.  

Assertion 1: School sustainability education can positively influence a child’s 

interest in caring for the environment. The extent that this interest carries into a child’s 

home life is mediated by encouragement from one or both of their parents.  

Assertion 2: High child interest and parent encouragement can lead to 

intergenerational transfer of pro-environmental behaviours. Children who are 

interested in caring for the environment, whose interest is encouraged by their parents, 

and who are given opportunities to learn practical skills at home and/or at school, will 

develop willingness to act and action competence to care for the environment, thereby 

promoting adoption of new behaviours in the family home. 
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Assertion 3: When parents are invited to participate in or contribute to school 

environmental activities the potential for intergenerational transfer is stronger. In 

families where children are interested, parents are encouraging and parents are invited 

to participate in or contribute to school environmental activities, children are more 

likely to develop willingness to act and action competence to care for the environment, 

and new behaviours will be adopted in the family home. 

Assertion 4: Adoption of complex behaviours that involve a large outlay of 

money, time, energy and resources require more supporting factors. In families where 

parents have a high pre-existing interest in caring for the environment, their children are 

interested, they are encouraging of their child’s interest and they are invited to 

participate or contribute in school environmental activities, children are more likely to 

develop willingness to act and action competence to care for the environment, and the 

family is more likely to adopt complex new behaviours in the family home.  

Limitations 

Factors were identified that, in isolation, might have limited the inferences that 

could be made from this research. These limitations, however, were not considered to 

diminish the validity of the findings because of the variety of data collected and the 

increased rigour afforded from triangulation. Nonetheless, it is important to 

acknowledge and describe the limitations and they are summarised as follows:  

1) Self reporting inflation: People tend to over-estimate their behaviours when self-

reporting (Corral-Verdugo, 1997). However, they do this consistently across 

behaviours, so an internal comparison of different behaviours was valid. 

2) Small sample size of students at Fertile Ground School (n = 26): It is possible, that 

with a larger sample size, relationships between frequency of behaviour and the 

comparison variables may have been detected for more of the pro-environmental 

behaviours.  

3) Potentially biased questions: Some of the pro-environmental behaviour questions 

were potentially biased due to unintentional problems with the question wording. 

Despite these potential limitations, the survey results provide useful information and 

insight into the different frequencies with which students practice certain pro-

environmental behaviours at home, and the dominant influencing factors. In future 

iterations of the survey it would be important for researchers to use these findings 
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and give careful thought to all possible interpretations of the questions. Examples of 

the problems with question wording are:  

a) The question regarding short showers was written, “At home I have short 

showers and use a four minute shower timer”. During the first stage of data 

collection it became apparent that this was two questions in one because some 

students asked for clarification. Clarification was provided to all students from 

then onwards, stating that it did not matter if they had a shower timer, only that 

they took short showers. In future the question could instead state, “At home I 

have short showers to save water”. 

b) The large percent response of students for the variable turning off lights at home 

could have been caused by ambiguity in the question wording that allowed 

students to consider all the various times they turned off lights regardless of 

whether it was specifically to save power or not. The question stated, “At home I 

save power by turning off lights” and might instead have stated, “At home I turn 

off lights to help save power”. 

4) Potentially confounded question: It is also apparent that future iterations of the 

survey should separate the question – frequency of learning about recycling and 

composting – into two questions, one for recycling and the other for worm farming 

or composting. This would more accurately capture responses for Learning that 

correspond with the home behaviours being estimated. During survey development 

this was not done for two reasons: a) to minimise the number of questions that 

students had to answer and thus minimise time, and b) it was anticipated that 

teachers would cover recycling and composting together during any classroom 

exercises. 

5) Potential bias: It is possible that the mind mapping instrument biased responses 

towards environmental themes by juxtaposing both constructs on the same page. 

Further refinement and testing of the mind mapping instrument would be required to 

determine if juxtaposition of constructs causes bias in responses, or, if the potential 

benefits of direct comparison and time saved in collecting mind maps outweigh any 

issues with bias.  

6) Potential bias: It is possible that the definition of sustainability provided to all 

students influenced some students to consider sustainability through an 

environmental lens. Sustainability was defined as “helping the world stay healthy 
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for a long time”. A broader definition that more obviously incorporated social and 

economic aspects might increase the breadth of student responses. 

Recommendations 

Recommendations for maximising whole-school education for sustainability 

emerged from the assertions posed throughout this chapter, and include: 1) strategies 

that AuSSI – WA can adopt to better support schools, 2) strategies for schools to inform 

and engage parents, teachers and students towards adopting pro-environmental practices 

in the short and long term, and 3) strategies towards improving effectiveness of 

intergenerational transfer and increasing the adoption of new pro-environmental 

behaviours in households. These recommendations are detailed as follows: 

Strategies to Better Support Schools 

Recommendation 1: AuSSI – WA should maintain the broad definition of 

sustainability (as encompassing social, environmental and economic themes). 

Furthermore, AuSSI – WA should continue to encourage and advocate this 

understanding with all schools and among all staff members.  

Recommendation 2: Principals should be coached to adopt a distributed, 

collaborative approach to leadership. Lead sustainability coordinators should 

incorporate detachment and flexibility into their suite of skills together with 

determination, passion and persistence. 

Recommendation 3: All staff should travel forward together at a compatible pace 

and contribute collaboratively to setting the priorities and regularly evaluating a 

school’s program.  

Recommendation 4: It is necessary for at least one member of staff to spearhead 

and coordinate projects. Governments should consider providing money to schools to 

employ a specialist staff member or pay staff for time towards coordinating the whole-

school sustainability program. 

Recommendation 5: AuSSI – WA should establish a team of allied school 

sustainability facilitators who act as a bridge between schools and partner organisations, 

but do not mediate or control these partnerships. Such a team of AuSSI – WA allied 

facilitators would benefit from observing the Millennium Kids approach to facilitation. 

Recommendation 6: Regular opportunities for student voice to influence the 

direction or shape of the sustainability focus should be incorporated into a whole-school 

program to increase the degree of action competence developed in students. These 



286 

CHAPTER 9: UNPACKING SUSTAINABILITY – SYNTHESIS AND CONCLUSIONS 

should be done in addition to raising students’ awareness of issues and providing 

opportunities for students to learn action skills. An initial step could be to hold annual 

or biannual student conferences for the whole of school or per year group. 

Recommendation 7: Relevant, contextualised professional learning, including 

pre-service education and access to ongoing mentorship of sustainability coordinators 

and school administrators, must be included in the support available for whole-school 

education for sustainability programs. This is integral to bolstering a school’s capacity 

to overcome and avoid potentially disabling obstacles.  

Strategies for Promoting Pro-Environmental Practices 

Recommendation 8: Schools with a whole-school sustainability program should 

foster an understanding of the broad scope of sustainability in students and to help them 

build connections across a breadth of ideas, as is the goal of whole-systems thinking.  

Recommendation 9: Whole-school sustainability education, with action-based 

learning opportunities, should be given priority in schools because, in this research, 

students’ attitudes and willingness to act were impacted by school environmental 

activities. 

Recommendation 10: Family support was a mediator of students’ practice of 

pro-environmental behaviours in their homes, in this research, and could be increased 

by the school partnering with a local community organisation that already offers adult 

educational courses, like Living Smart or Earth Carers that both operate in Perth, 

Western Australia. 

Recommendation 11: Environmental and sustainability program providers, like 

AuSSI – WA, should give priority and emphasis in a school program to encouraging 

students’ water saving behaviours, because these were among the behaviours, in this 

research, most directly impacted by increased attitudes to school environmental 

activities and increased knowledge.  

Recommendation 12: Household recycling and simple energy saving behaviours 

were already features of most households in this research. These behaviours should be 

reinforced and encouraged in a whole-school program, and programs should be 

extended to include opportunities for students to learn about and develop skills in 

dealing with complex variations of these behaviours.  
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Strategies Towards Increasing the Adoption of New Household Pro-

Environmental Behaviours 

Recommendation 13: Educators wanting to influence household pro-

environmental behaviours should consider fostering willingness to act and action 

competence in children by developing opportunities for students to learn environmental 

skills that can be incorporated at home and by providing programs with authentic 

leadership opportunities.  

Recommendation 14: Educators wanting to influence household pro-

environmental behaviours as well as cultivate social norms, should create activities that 

encouraged family engagement, are open and inviting to the contribution of parents, and 

may involve adult education.  

Recommendation 15: Schools could consider partnering with a community 

organisation that offers educational courses to increase action-based knowledge and 

skills, for example, Living Smart or Earth Carers in Western Australia.  

Advocacy for AuSSI – WA 

This research has illustrated that schools engaged with AuSSI – WA are 

successful in positively impacting the knowledge, attitudes and behaviours of students. 

These programs also have potential to impact the pro-environmental behaviours 

undertaken in family homes. There is always room for improvement, however, and as 

an important contact point and resource hub for schools that have implemented a 

sustainability education program or wish to begin a sustainability education program, 

AuSSI – WA and AuSSI federally may find the recommendations outlined above 

useful.  

One important recommendation that will be restated here is that for AuSSI – 

WA to achieve these goals it should employ a group of facilitators that can work closely 

with participating schools, providing one-to-one support which may include fostering 

networks between schools and partnerships between schools and various agencies. 

Providing such support to participating schools is currently beyond the capacity of 

AuSSI or AuSSI – WA as they are limited by budgetary constraints and limited political 

will (AESA, 2012; Sandell, 2012, June 22). Funding and governmental will must be 

increased for AuSSI – WA to provide adequate service to the 400 plus participating 

schools. 
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Future Research 

Future research is necessary to further investigate some of the findings from this 

research. The suggested areas of future research are:  

1) Broad view of sustainability: Sustainability is broader than environmental issues, so 

future research into whole-school sustainability education should investigate 

students’ knowledge, attitudes and behaviours towards other sustainability related 

issues. For example, this future research could examine estimates of other 

parameters of sustainability such as student wellbeing, and knowledge of socio-

cultural issues and actions.  

2) Parents’ understanding: If students’ conceptions are environmentally skewed it is 

likely that their parents and teachers’ conceptions of sustainability are also skewed 

towards environmental themes. Future research could assess the sustainability 

conceptions of parents and teachers using mind mapping. 

3) Student attitude: Further research is required to determine if complex household 

behaviours are likely to be impacted by more positive attitudes to environmental 

experiences.  

4) Student behaviour: Further research should explore the frequency that students 

practice a diverse array of easy, moderate and difficult to achieve household 

behaviours.  

5) Family norms: Further research is necessary to explore the role of family norms and 

situational factors in mediating students’ willingness to act and the behaviours that 

transfer into the family home. 

6) Intergenerational dynamics: Further research is necessary to probe what factors 

might be required to motivate parents who are not encouraging of their child’s 

interest, or whether this would be a fruitful pursuit. 

7) Continuity: Future research into whole-school sustainability education should 

include investigation of the change in students’ knowledge, attitudes and behaviours 

towards the environment, or more broadly towards sustainability, between primary 

and secondary school and retention of attitudes and behaviours later in life. 

Conclusion 

This thesis provided a detailed exploration of the impact of whole-school 

education for sustainability on upper-primary students and their families. Using a case 
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study, mixed method approach it specifically examined: 1) the organisational factors 

that fostered or impeded the establishment of whole-school education for sustainability 

programs at three schools, 2) the environmental knowledge, attitudes and behaviours of 

upper-primary students that attended the three case study schools, and 3) family 

dynamics that contributed to intergenerational influence and the uptake of new 

environmental behaviours in students’ homes. This research was unique in integrating 

the exploration of these key facets of whole-school sustainability education into one 

research project. This research was also conducted at a significant time in the Decade of 

Education for Sustainable Development when the findings of such research could be 

used to advocate for further political, financial and in-kind support of whole-school 

education for sustainability initiatives. Support, the like of which, could make or break 

the future of government situated programs that assist schools to set up, manage and 

maintain their sustainability initiatives; programs such as AuSSI and AuSSI – WA.  

 This research has contributed to the body of evidence in support of whole-

school education for sustainability programs and provides a series of recommendations 

to assist practitioners, program providers and AuSSI – WA in improving training 

opportunities, facilitation and student and family outcomes. At a time when 

sustainability has been incorporated as an overarching priority in The Australian 

Curriculum, it is poignant to consider the implications from this research.  
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APPENDIX 4 – DETAILED STUDENT BEHAVIOUR RESULTS FROM 

LIGHTHOUSE PRIMARY SCHOOL 

Significant results from the chi-square tests indicate the presence and strength of 

relationships between students’ frequency of undertaking seven common pro-

environmental behaviours and the three comparison variables: Learning, Importance 

and Participation. The chi-square results for each behaviour and comparison variables 

are presented and discussed in the following paragraphs. 

Results from 2009 and 2010 were analysed and graphed separately because in 

2010 some students had left the school and new students had joined. It was decided to 

retain all the collected student information and explore group trends rather than analyse 

specific changes between each students’ scores in 2009 and the same students’ scores in 

2010. Classes and teachers had also changed in 2010, which provided another reason for 

graphing and analysing 2009 and 2010 data separately and comparing them 

descriptively. Excluding 2010 from the analysis was considered, but it was decided to 

retain it and descriptively compare the results from 2009 and 2010 because doing so 

contributed to the reliability of the data and robustness of the discussion – similarities 

could be emphasised and differences could be explored.  
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High frequency behaviours: Turning off lights and Recycling  

The two behavioural variables, Turning off lights and Recycling were 

considered high frequency because in 2009 and 2010 greater than 70 percent of students 

performed them on a weekly basis (Figure 4.9). Appendix 4.1 provides a summary of 

results from the chi-square tests performed for Turning off lights and Recycling.  

Appendix 4.1. Survey results of Year 4, 5, 6 students (end of term 3, 2009) and Year 5, 6, 7 
students (beginning of term 4, 2010). Chi-square analyses for power saving and recycling 
behaviours, n2009 = 161, n2010 = 157, showing relationships between Learning, Importance and 
Participation. 

 Learning Importance Participation 
 

Year  Chi-square of 
‘learn at school’ 
and ‘do at home’ 

Chi-square of 
‘importance’ and 
‘do at home’ 

Chi-square of 
‘who at home’ and 
‘do at home’ 

2009 Saving power by 
turning off lights 

Non-significant Significant 
FET* (4, 161) = 
15.97, p* = .005;  
V* = .22 

Non-significant 

2010 Saving power by 
turning off lights 

Non-significant Significant 
FET (4, 154) = 
10.22, p = .020;      
V = .18 

Significant 
FET (6, 156) = 
26.28, p < .000;  
V = .29 

2009 Recycle paper or 
plastic 

Non-significant Significant 
FET (4, 161) = 
37.72, p < .000;  
V = .34 

Significant 
FET (6, 158) = 
33.41, p < .000;  
V = .33 

2010 Recycle paper or 
plastic 

Non-significant Significant 
FET (4, 153) = 
11.37, p = .020;  
V =  .19 

Significant 
FET (6, 154) = 
23.00, p < .000;  
V = .27 

* FET indicates that Fisher’s exact test of significance was used in place of χ2 because more than 20 
percent of cells had expected frequencies of less than 5. p is the probability value at .05 significance level. 
V is Cramer’s V – a measure of effect size. Cramer’s V effect size range: .07 = small, .21 = medium, .35 
= large. 

Turning off lights. Turning off lights at home was practiced on a greater than 

weekly basis by 84 and 85 percent of upper-primary students at Lighthouse Primary 

School in 2009 and 2010 respectively and 1 percent of students indicated that they 

never turned off lights at home (Figure 4.9). Chi-square results indicate that turning off 

lights at home was not related to Learning but was related to Importance and 

Participation. 

Chi-square results showed significant associations in 2009 and 2010, with 

medium to small effect sizes, between the importance students place on school 

environmental experiences and their frequency of turning off lights at home. Appendix 

4.2 illustrates these associations and indicates that the majority of students turned off 

lights on a greater than weekly basis regardless of the importance they placed on school 
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environmental experiences, and those that rated school environmental experiences as of 

little to no importance were only somewhat less likely to have turned off lights on a 

greater than weekly basis.  

In 2010 only, chi-square results show a significant relationship, with medium 

effect size, between the family member/s who turned off lights most often and the 

frequency that students turned off lights. Appendix 4.3 depicts that the majority of 

students turned off lights weekly, in 2009 and 2010, irrespective of which family 

members were most active. The significant chi-square result from 2010 was likely 

caused by a very small number of students who reported that no one in their family 

turned off lights most often and that they turned off lights less than weekly. It was also 

interesting that in 2010 most students turned off lights weekly if their parents or siblings 

were the most active family members to do this in their home. Further exploration of the 

data showed that 94 percent of that category was parents, indicating that parents were 

far more active in turning off lights regularly than any other family member.  

Turning off lights at home on a greater than weekly basis was widespread 

among students at Lighthouse Primary School, and only somewhat related to 

Importance and Participation. Further exploration of the data highlighted that 50 and 60 

percent of all students in 2009 and 2010 turned off lights daily; indicating that turning 

off lights at home was a very frequent pro-environmental behaviour for most students – 

probably a daily habit.  

 

Appendix 4.2. Variable width box plots of students’ self-reported frequency of turning off lights 
at home (y axis) and students’ importance of school environmental experiences (x axis). 2009 (n 
not important = 29, n average = 67, n important = 65) and 2010 (n not important = 26, n average = 83, n important = 
45). 
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Appendix 4.3. Variable width box plots of students’ self-reported frequency of turning off lights 
at home (y axis) and students’ degree of participation in turning off lights at home (x axis). 2009 
(n no one = 2, n parents or siblings = 56, n me and other family = 56, n me = 46) and 2010 (n no one = 2, n parents or 

siblings = 82, n me and other family = 48, n me = 24). 

Recycling. Recycling at home was practiced on a greater than weekly basis by 

70 and 71 percent of upper-primary students at Lighthouse Primary School in 2009 and 

2010 respectively, and four and six percent of students indicated that they never 

recycled at home (Figure 4.9). Chi-square results indicate that recycling at home was 

not related to Learning and was related to Importance and Participation. 

Chi-square results showed significant relationships, with medium effect sizes, 

between the importance students placed on school environmental experiences and their 

frequency of recycling at home in 2009 and 2010. Appendix 4.4 illustrates that students 

who rated school environmental experiences as important recycled at home on a greater 

than weekly basis. Most students who rated school environmental experiences as 

average also recycled weekly but there was greater variation in responses from this 

group.  

In both 2009 and 2010 there were significant relationships, with medium effect 

sizes, between the family member/s at home who recycled most often and students’ 

frequency of recycling at home. Appendix 4.5 illustrates that weekly recycling at home 

was a common feature of most families. Students recycled on a more than weekly basis 

when they were one of the family members that recycled most often at home. In homes 

where parents or siblings were the family members most active in recycling, the 

majority of students would also recycle more than weekly but there were a large 

proportion of students who recycled less than weekly or not at all.  

Recycling at home on a greater than weekly basis was widespread among 

students at Lighthouse Primary School. Results show that frequency of recycling at 
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home was somewhat influenced by Importance and largely influenced by the degree of 

student participation in the home. Students were more likely to recycle on a greater than 

weekly basis if they were one of the family members responsible for recycling, but by 

and large recycling was done weekly by the majority of students regardless of whether 

they were one of the main drivers of the behaviour. 

 

Appendix 4.4. Variable width box plots of students’ self-reported frequency of recycling at 
home (y axis) and students’ importance of school environmental experiences (x axis). 2009 (n 
not important = 29, n average = 67, n important = 65) and 2010 (n not important = 26, n average = 83, n important = 
45). 

 
Appendix 4.5. Variable width box plots of students’ self-reported frequency of recycling at 
home (y axis) and students’ degree of participation in recycling at home (x axis). 2009 (n no one = 
6, n parents or siblings = 59, n me and other family = 58, n me = 35) and 2010 (n no one = 7, n parents or siblings = 74, 
n me and other family = 58, n me = 16). 
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Moderate frequency behaviours: Water saving and transport to school 

Appendix 4.6 provides a summary of results from the chi-square tests performed 

for the three behavioural variables: Short showers, saving water and transport to school. 

These behaviours were considered moderate frequency because in 2009 and 2010 

between 40 and 70 percent of students performed these behaviours on a weekly basis 

(Figure 4.9).  

Appendix 4.6. Survey results of Year 4, 5, 6 students (end of term 3, 2009) and Year 5, 6, 7 
students (beginning of term 4, 2010). Summary of statistical analyses for water saving 
behaviours and transport to school, n2009 = 161, n2010 = 157, showing relationships between 
Learning, Importance and Participation. 

 Learning Importance Participation  
 

Year  Chi-square of 
‘learn at school’ 
and ‘do at home’ 

Chi-square of 
‘importance’ and 
‘do at home’ 

Chi-square of 
‘who at home’ and 
‘do at home’ 

2009 Short showers  
(And use a four 
minute shower 
timer) 

Significant 
FET* (4, 159) =  
9.67, p* = .048;  
V* = .17 

Significant 
χ2*(4, 160) = 25.53, 
p < .000,               
V = .28 

Significant 
χ2(6, 155) = 77.39, 
p < .000,               
V = .50 

2010 Short showers  
(And use a four 
minute shower 
timer) 

Non-significant 
 

Significant 
χ2(4, 153) = 12.71, 
p = .013,               
V = .20 

Significant 
χ2(6, 151) = 89.70, 
p < .000,               
V = .54 

2009 Save water in other 
ways 

Significant 
FET (4, 157) = 
23.28, p < .000;  
V = .27 

Significant 
FET (4, 158) = 
39.45, p < .000;  
V = .35 

Significant 
FET (6, 151) = 
48.28, p < .000; 
V = .40 

2010 Save water in other 
ways 

Non-significant Significant 
FET (4, 154) = 
27.05, p < .000;  
V = .30 

Significant 
χ2(6, 151) = 
120.97, p < .000,               
V = .63 

2009 Walk, bike or bus 
to school 

Significant 
FET (4, 157) = 
11.66, p = .020; 
V = .19 

Non-significant Significant 
χ2(6, 155) = 82.07, 
p < .000,               
V = .52 

2010 Walk, bike or bus 
to school 

Non-significant Non-significant Significant 
χ2(6, 156) = 97.47, 
p < .000,               
V = .56 

* χ2 is the Pearson chi-square statistic (test for independence) at the specified degrees of freedom and 
sample size. FET indicates that Fisher’s exact test of significance was used because more than 20 percent 
of cells had expected frequencies of less than 5. p is the probability value at .05 significance level. V is 
Cramer’s V – a measure of effect size. Cramer’s V effect size range: .07 = small, .21 = medium, .35 = 
large. 

Short showers. Short showers at home were practiced on a greater than weekly 

basis by 54 and 46 percent of upper-primary students at Lighthouse Primary School in 

2009 and 2010 respectively, and 22 and 23 percent of students indicated that they never 

took short showers at home (Figure 4.9). Chi-square results indicate that having short 

showers at home was related to Learning, Importance and Participation. 
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Appendix 4.7 depicts a positive relationship between students’ perceived 

frequency of learning at school about reducing household water and their frequency of 

having short showers at home in 2009 and 2010, indicating that students who learned 

more often about water saving also had short showers more often. However, only 2009 

chi-square results show a marginally significant relationship between these variables, 

indicating there was just enough separateness between the observed and expected 

counts for significance to be found. Chi-square results for 2010 were only marginally 

not significant (FET = 9.34, p = .051, V = .17), suggesting there was a weak positive 

relationship between short showers and learning at school in both 2009 and 2010.  

Chi-square results show significant relationships, with medium effect sizes, 

between the importance students placed on school environmental experiences and their 

frequency of having short showers at home in 2009 and 2010. Appendix 4.8 illustrates a 

positive relationship between the importance students placed on school environmental 

experiences and their frequency of having short showers at home in 2009 and 2010. 

This indicates that students who place more importance on environmental experiences 

tend to have short showers more often.  

In both 2009 and 2010 there were significant relationships between the family 

member/s at home who took short showers most often and students’ frequency of taking 

short showers at home. Both of these relationships had very large effect sizes, indicating 

the strength of the relationships. Appendix 4.9 illustrates that students had short 

showers on a more than weekly basis when they participated equally as often as other 

family members, possibly indicating that short showers was a family priority. In homes 

where the student was the most active family member, most students took short showers 

weekly but a large proportion did so less than weekly. In homes where parents or 

siblings were the family members most active in taking short showers, the majority of 

students took short showers less than weekly. In homes where no one was most active 

the majority of these students never had short showers.  

Having short showers at home on a greater than weekly basis was common 

among students at Lighthouse Primary School. Results indicate that students were 

slightly more likely to take short showers on a greater than weekly basis if they learned 

at school every week about reducing household water use, and most likely to do so if 

environmental experiences were important to them and if short showers were a family 

priority that they participated in equally with other family members. 
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Appendix 4.7. Variable width box plots of students’ self-reported frequency of having short 
showers at home (y axis) and students’ self-reported frequency of learning at school about 
reducing household water use (x axis). 2009 (n Learn never = 6, n Learn less than weekly = 56, n Learn more than 

weekly = 98) and 2010 (n Learn never = 3, n Learn less than weekly = 72, n Learn more than weekly = 82).  

 
Appendix 4.8. Variable width box plots of students’ self-reported frequency of having short 
showers at home (y axis) and students’ importance of school environmental experiences (x 
axis). 2009 (n not important = 29, n average = 67, n important = 65) and 2010 (n not important = 26, n average = 
83, n important = 45). 
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Appendix 4.9. Variable width box plots of students’ self-reported frequency of having short 
showers at home (y axis) and students’ degree of participation in having short showers at home 
(x axis). 2009 (n no one = 19, n parents or siblings = 38, n me and other family = 60, n me = 39) and 2010 (n no one 
= 24, n parents or siblings = 45, n me and other family = 50, n me = 33). 

Save water in other ways. Saving water at home was practiced on a greater 

than weekly basis by 59 and 50 percent of upper-primary students at Lighthouse 

Primary School in 2009 and 2010 respectively, and 4 and 11 percent of students 

indicated that they never saved water at home (Figure 4.9). Chi-square results indicate 

that saving water at home was related to Learning, Importance and Participation.  

Chi-square results between students’ perceived frequency of learning at school 

about reducing household water and their frequency of saving water at home in 2009 

show a strong significant relationship between these variables, with medium effect size. 

Chi-square results from 2010 were not significant (p = .441). Appendix 4.10 depicts a 

positive relationship between the variables in 2009 and 2010. But in 2009 more students 

indicated they learned about saving water on a weekly basis, which caused enough 

separateness between the observed and expected counts for significance to be found.  

Similar to the results for short showers, students were also more likely to save 

water at home if school environmental experiences were important to them. Chi-square 

results show strong significant relationships, with large and medium effect sizes, in 

2009 and 2010. Appendix 4.11 shows that almost all students who placed importance on 

environmental experiences saved water at home more than weekly.  

In 2009 and 2010 there were strong significant relationships, with large effect 

sizes, between the family member/s who saved water most often and students’ 

frequency of saving water at home. Appendix 4.12 illustrates that the majority of 

students saved water on a more than weekly basis when any combination of family 

members were most active in this behaviour. In 2010 students were less inclined to be 
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one of the family members most responsible for saving water. The greater participation 

of students in 2009, particularly when they were not one of the main family members 

responsible for household water saving, could also be linked to the school focus on 

National Water Week.  

Saving water at home on a greater than weekly basis was common among 

students at Lighthouse Primary School. Water saving at home was related to Learning, 

Importance and Participation. Results indicate that students were more likely to save 

water on a greater than weekly basis if they learned weekly at school about reducing 

household water use, if environmental experiences were important to them and if water 

saving was a family priority. 

 
Appendix 4.10. Variable width box plots of students’ self-reported frequency of saving water at 
home (y axis) and students’ self-reported frequency of learning at school about reducing 
household water use (x axis). 2009 (n Learn never = 6, n Learn less than weekly = 56, n Learn more than weekly = 
98) and 2010 (n Learn never = 3, n Learn less than weekly = 72, n Learn more than weekly = 82).  

 
Appendix 4.11. Variable width box plots of students’ self-reported frequency of saving water at 
home (y axis) and students’ importance of school environmental experiences (x axis). 2009 (n 
not important = 29, n average = 67, n important = 65) and 2010 (n not important = 26, n average = 83, n important = 
45). 
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Appendix 4.12. Variable width box plots of students’ self-reported frequency of saving water at 
home (y axis) and students’ degree of participation in saving water at home (x axis). 2009 (n no 

one = 10, n parents or siblings = 45, n me and other family = 57, n me = 41) and 2010 (n no one = 17, n parents or 

siblings = 54, n me and other family = 47, n me = 33). 

Alternative transport. Walking, biking or bussing to school was practiced on a 

greater than weekly basis by 44 and 57 percent of upper-primary students at Lighthouse 

Primary School in 2009 and 2010 respectively, and 32 and 24 percent of students 

indicated that they never walked, biked or bussed to school (Figure 4.9). Chi-square 

results indicate that taking alternative transport to school was not related to Importance 

and was related to Learning and Participation.  

In 2009 only, a significant relationship, with small effect size, was found 

between learning at school about using transport other than cars and walking, biking or 

bussing to school. Appendix 4.13 shows that in 2009, most students who learned 

weekly about alternative transport also walked, biked or bussed to school and those that 

learned less than weekly tended to do this less than weekly. In 2010 there was not a 

significant relationship between Learning and taking alternative transport to school, but 

there was an increase in the number of students who walked, biked or bussed to school 

weekly. This increase was not significantly related to weekly Learning about the topic, 

because students were walking, bussing or biking to school weekly even when they 

learned about it less often (Appendix 4.13).  

It was suspected that the increase in students taking alternative transport to 

school in 2010, and reduction of students who never took alternative transport to school, 

might be related to a corresponding increase in the age range of the students from 9 – 11 

years old to 10 – 12 years old. Chi-square tests comparing age with frequency of 

walking, biking or bussing to school in 2009 and 2010, found no significant 

relationships.  



340 

APPENDIX 4 – DETAILED STUDENT BEHAVIOUR RESULTS FROM LIGHTHOUSE PRIMARY SCHOOL 

It was also suspected that the increase in number of students taking alternative 

transport to school in 2010 might be related to the proximity of students’ homes to the 

school. Chi-square tests comparing proximity to school (less than or greater than 2km) 

with frequency of walking, biking or bussing to school found strong significant 

relationships, with large effect sizes, in 2009 (χ2 = 32.10, p = .000, V = .45) and 2010 

(χ2 = 32.10, p = .000, V = .45). These results strongly indicate that students who lived 

less than 2 kilometres from the school were much more likely to walk, ride or bus to 

school on a greater than weekly basis compared with students who lived further than 2 

kilometres from the school. But it does not explain why 13 percent more students 

walked, biked or bussed to school weekly in 2010.   

In 2009 and 2010 there were strong significant relationships, with large effect 

sizes, between the family member/s who took alternative transport most often and 

students’ frequency of walking, biking or bussing to school. Appendix 4.14 illustrates 

that the majority of students walked, biked or bussed to school on a more than weekly 

basis when they were one of the most active family members. In homes where parents 

or siblings were most active, there was greater variation in students’ frequency of taking 

alternative transport, but the proportion of these homes was quite small compared with 

the majority of families. And, in homes where no one was active, students did not take 

alternative transport to school. In 2010 a greater number of students were themselves 

the main family member responsible for taking alternative transport.  

Taking alternative transport to school on a greater than weekly basis was 

common among students at Lighthouse Primary School. Results indicate that students 

were likely to walk, bike or bus to school on a greater than weekly basis if they lived 

less than 2 kilometres from the school and if they were one of the family members most 

active in this behaviour. 
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Appendix 4.13. Variable width box plots of students’ self-reported frequency of walking, biking 
or bussing to school (y axis) and students’ self-reported frequency of learning at school about 
using transport other than cars (x axis). 2009 (n Learn never = 7, n Learn less than weekly = 109, n Learn more 

than weekly = 42) and 2010 (n Learn never = 3, n Learn less than weekly = 72, n Learn more than weekly = 82). 

 

Appendix 4.14. Variable width box plots of students’ self-reported frequency of walking, biking 
or bussing to school (y axis) and students’ degree of participation in walking, biking or bussing 
from home (x axis). 2009 (n no one = 33, n parents or siblings = 25, n me and other family = 55, n me = 43) and 
2010 (n no one = 30, n parents or siblings = 19, n me and other family = 49, n me = 58). 
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Low frequency behaviours: Eating home grown produce and maintaining organic 

waste 

Appendix 4.15 provides a summary of results from the descriptive and statistical 

tests for the behavioural variables: Eating home grown produce and Maintaining 

organic waste. These behaviours were considered low frequency because less than 40 

percent of students, in 2009 and 2010, indicated they practiced either of these 

behaviours on a greater than weekly basis (Figure 4.9).  

Appendix 4.15. Survey results of Year 4, 5, 6 students (end of term 3, 2009) and Year 5, 6, 7 
students (beginning of term 4, 2010). Summary of statistical analyses for eating home grown 
produce and composting behaviours, n2009 = 161, n2010 = 157, showing relationships between 
Learning, Importance and Participation. 

 Learning Importance Participation  
 

Year  Chi-square of 
‘learn at school’ 
and ‘do at home’ 

Chi-square of 
‘importance’ and 
‘do at home’ 

Chi-square of ‘who 
at home’ and ‘do 
at home’ 

2009 Eat home grown 
fruits or vegetables 

Significant 
FET* (4, 156) = 
19.05, p* < .000; 
V* = .25 

Non-significant Significant 
χ2* (6, 151) = 97.74, 
p < .000,                 
V = .57 

2010 Eat home grown 
fruits or vegetables 

Non-significant Non-significant Significant 
FET (6, 152) = 
102.10, p < .000;  
V = .58 

2009 Put food scraps 
into a worm farm or 
compost bin 

Non-significant Significant 
χ2(4, 148) = 17.18, 
p = .002,               
V = .24 

Significant 
χ2(6, 146) = 83.28,  
p < .000,                 
V = .53 

2010 Put food scraps 
into a worm farm or 
compost bin 

Non-significant Non-significant Significant 
FET (6, 151) = 
123.81, p < .000;  
V = .64 

* χ2 is the Pearson chi-square statistic (test for independence) at the specified degrees of freedom and 
sample size. FET indicates that Fisher’s exact test of significance was used because more than 20 percent 
of cells had expected frequencies of less than 5. p is the probability value at .05 significance level. V is 
Cramer’s V – a measure of effect size. Cramer’s V effect size range: .07 = small, .21 = medium, .35 = 
large. 

Eating home grown produce. Eating home grown fruits or vegetables was 

practiced on a greater than weekly basis by 38 and 35 percent of upper-primary students 

at Lighthouse Primary School in 2009 and 2010 respectively, and 27 and 28 percent of 

students indicated that they never ate home grown produce (Figure 4.9). Chi-square 

results indicate that eating home grown produce was not related to Importance and was 

related to Learning and Participation.  

Chi-square results from 2009 only, indicate there was a strong significant 

relationship, with medium effect size, between the frequency that students learned at 

school about growing and eating home grown produce and the frequency that students 
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ate home grown produce. Appendix 4.16 displays this positive relationship, and shows 

that in 2010 a greater number of students learned less than weekly about growing and 

eating home grown produce, but even so, a fair proportion of them indicated they ate 

home grown fruits or vegetables more than weekly. These results suggest that frequency 

of eating home produce was somewhat related to Learning but that other variables were 

also involved. 

In 2009 and 2010, chi-square results indicated strong relationships, with large 

effect sizes, between frequency of eating home grown produce and the family member/s 

most active in this at home. Appendix 4.17 illustrates that the majority of students were 

most likely to eat home grown produce weekly when they did so equally with other 

family members. It also indicates that in homes where eating home grown produce was 

not done, most students never did this. 

Eating home grown fruits or vegetables on a greater than weekly basis was 

uncommon among students at Lighthouse Primary School. Results indicated that 

students were most likely to eat home grown produce on a greater than weekly basis if 

they were one of the family members most active in this behaviour. Which suggests that 

eating home grown produce was largely impacted by whether it was a family priority 

and the degree that students were engaged at home, which might in turn be influenced 

by an increased level of skills developed through learning at school about growing 

produce.  

 
Appendix 4.16. Variable width box plots of students’ self-reported frequency of eating home 
grown fruits or vegetables (y axis) and students’ self-reported frequency of learning at school 
about growing fruits or vegetables in a home garden (x axis). 2009 (n Learn never = 4, n Learn less than 

weekly = 83, n Learn more than weekly = 71) and 2010 (n Learn never = 9, n Learn less than weekly = 113, n Learn more 

than weekly = 35).  
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Appendix 4.17. Variable width box plots of students’ self-reported frequency of eating home 
grown fruits or vegetables (y axis) and students’ degree of participation in eating home grown 
fruits or vegetables (x axis). 2009 (n no one = 39, n parents or siblings = 38, n me and other family = 59, n me = 
17) and 2010 (n no one = 39, n parents or siblings = 45, n me and other family = 59, n me = 9). 

Maintaining organic waste. Putting food scraps into a worm farm or compost 

bin was practiced on a greater than weekly basis by 30 and 27 percent of upper-primary 

students at Lighthouse Primary School in 2009 and 2010 respectively, and 49 and 58 

percent of students indicated that they never worm farmed or composted at home 

(Figure 4.9). Chi-square results indicate that maintaining organic waste processes at 

home was not related to Learning and was related to Importance and Participation.  

Chi-square results in 2009 show a significant relationship, with medium effect 

size, between the frequency that students put food scraps into a worm farm or compost 

bin at home and the importance they placed on school environmental experiences. 

Appendix 4.18 shows that in 2009 and 2010, students who placed greater importance on 

school environmental experiences maintained a worm farm or compost bin at home less 

than weekly, compared to the bulk of students who never maintained a worm farm or 

compost bin at home and also did not care much for school environmental experiences. 

In 2009 the relationship was more distinct, causing significance because of greater 

separateness between the observed and expected counts. 

In 2009 and 2010, significant chi-square relationships, with large effect sizes, 

were found between the frequencies that students worm farmed or composted at home 

and the family member/s most responsible for this behaviour at home. Appendix 4.19 

illustrates that a large number of students lived in homes where no one worm farmed or 

composted and consequently they never practiced this behaviour. The students who 

lived in homes where worm farming or composting took place practiced this behaviour 

weekly or less.   
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Putting food scraps into a worm farm or compost bin on a greater than weekly 

basis was uncommon among students at Lighthouse Primary School. Overall, these 

results indicate that worm farming or composting at home was largely impacted by 

whether it was a family priority, which might in turn influence a student’s expressed 

importance towards environmental experiences. It was likely that a lot of families did 

not have a worm farm or compost bin at home because of the resources, time, skills and 

effort required to maintain either of these practices.  

 
Appendix 4.18. Variable width box plots of students’ self-reported frequency of putting food 
scraps into a worm farm or compost bin at home (y axis) and students’ importance of school 
environmental experiences (x axis). 2009 (n not important = 29, n average = 67, n important = 65) and 
2010 (n not important = 26, n average = 83, n important = 45). 

 

Appendix 4.19. Variable width box plots of students’ self-reported frequency of putting food 
scraps into a worm farm or compost bin at home (y axis) and students’ degree of participation in 
putting food scraps into a worm farm or compost bin at home (x axis). 2009 (n no one = 72, n parents 

or siblings = 42, n me and other family = 24, n me = 19) and 2010 (n no one = 86, n parents or siblings = 34, n me and 

other family = 22, n me = 11). 
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APPENDIX 5 – DETAILED STUDENT BEHAVIOUR RESULTS FROM 

RIVER’S EDGE PRIMARY SCHOOL 

Significant results from the chi-square tests indicate the presence and strength of 

relationships between students’ frequency of undertaking seven common pro-

environmental behaviours and the three comparison variables: Learning, Importance 

and Participation. The chi-square results for each behaviour and comparison variables 

are presented and discussed in the following paragraphs. 

High frequency behaviours: Turning off lights and recycling  

Appendix 5.1 provides a summary of results from the chi-square tests for the 

two behavioural variables, Turning off lights and Recycling. These behaviours were 

considered high frequency because in 2009 and 2010 greater than 80 percent of students 

performed them on a weekly basis (Figure 5.10). Further exploration of the data showed 

that of that greater than 50 percent of students performed these behaviours daily. This 

result alone suggests that these two behaviours were highly habitual.  
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Appendix 5.1. Survey results of Year 4, 5, 6 students (end of term 3, 2009) and Year 5, 6 
students (beginning of term 4, 2010). Chi-square analyses for power saving and recycling 
behaviours, n2009 = 155, n2010 = 128, showing relationships between Learning, Importance and 
Participation. 

 Learning Importance Participation 
 

Year  Chi-square of 
‘learn at school’ 
and ‘do at home’ 

Chi-square of 
‘importance’ and 
‘do at home’ 

Chi-square of 
‘who at home’ and 
‘do at home’ 

2009 Saving power by 
turning off lights 

Significant 
FET* (2, 152) =  
8.07, p* = .014;  
V* = .23^ 

Significant 
FET (2, 150) =  
5.83, p = .049;  
V = .20^ 

Significant 
FET (2, 154) =  
6.47, p = .042;  
V = .20^ 

2010 Saving power by 
turning off lights 

Non-significant Significant 
FET (4, 127) = 
12.87, p = .013;  
V = .23 

Significant 
FET (6, 128) =  
9.91, p = .047;  
V = .20  

2009 Recycle paper or 
plastic 

Significant 
χ2* (2, 154) = 
12.62, p = .002;               
V = .29^ 

Significant 
χ2 (2, 151) =  9.79, 
p = .007;               
V = .26^ 

Non-significant 

2010 Recycle paper or 
plastic 

Non-significant Significant 
FET (4, 127) = 
16.13, p = .004;  
V = .25 

Significant 
FET (6, 127) = 
14.86, p = .030;  
V = .24 

* χ2 is the Pearson chi-square statistic (test for independence) at the specified degrees of freedom and 
sample size. FET indicates that Fisher’s exact test of significance was used in place of χ2 because more 
than 20 percent of cells had expected frequencies of less than 5. p is the probability value at .05 
significance level. V is Cramer’s V – a measure of effect size. Cramer’s V effect size range: .07 = small, 
.21 = medium, .35 = large.  

^ In these chi-square tests, fewer rows warranted a different Cramer’s V effect size range: .01 = small, .30 
= medium, .50 = large. These tests had fewer rows because there were no responses in the category 
‘never’.  

Turning off lights. Turning off lights at home was practiced on a greater than 

weekly basis by 91 and 90 percent of upper-primary students at River’s Edge Primary 

School in 2009 and 2010 respectively and in 2010 only, 2 percent of students indicated 

that they never turned off lights at home (Figure 5.10). Chi-square results indicate that 

turning off lights at home was related to Learning, Importance and Participation. 

In 2009 only, chi-square results show a significant association, with small effect 

size, between the frequency that students learned at school about reducing household 

power use and the frequency that they turned off lights at home. Appendix 5.2 indicates 

this is because of a small number of students in 2009 that reported they never learned 

about reducing household power use at school and who also tended to turn off lights 

less than weekly. There was, however, a strong indication that the majority of students 

turned off lights on a greater than weekly basis regardless of how often they learned 

about it at school.  
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In 2009 and 2010 there were significant relationships, with small and medium 

effect sizes, between the importance students placed on school environmental 

experiences and the frequency that students turned off lights at home. Appendix 5.3 

shows that a greater number of students considered school environmental experiences as 

important in 2009 and 2010, but the majority of all students turned off lights on a 

greater than weekly basis regardless of the importance they placed on environmental 

experiences. A small number of students in 2010 that considered environmental 

experiences as not important reported they never turned off lights or did so less than 

weekly, which explains the stronger significance and effect size in the 2010 chi-square 

results.  

Chi-square results from 2009 and 2010, between the family member/s that 

turned off lights most often and the frequency that students turned off lights at home, 

were marginally significant with small effect sizes. Appendix 5.4 illustrates that most 

students turned off lights more than weekly, irrespective of which family member was 

most active. It is likely that a few outliers caused just enough separateness between the 

observed and expected counts for marginal significance to be found. It is important to 

note that there were no households where no one was active in turning off lights and, in 

the majority of households, parents or siblings were most responsible for turning off 

lights. Further investigation of the data showed that 98 and 97 percent of that category 

were parents, indicating that parents were far more active in turning off lights than any 

other family member.  

Turning off lights on a greater than weekly basis was a widespread behaviour 

among students at River’s Edge Primary School, and only minimally related to 

Learning, Importance and Participation. Further exploration of the data showed that 58 

and 57 percent of students in 2009 and 2010 turned off lights on a daily basis, which 

supports the assertion made about students at Lighthouse Primary School; turning off 

lights at home was a daily habit for most students.   
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Appendix 5.2. Variable width box plots of students’ self-reported frequency of turning off lights 
at home (y axis) and students’ self-reported frequency of learning at school about reducing 
household power use (x axis). 2009 (n Learn never = 3, n Learn less than weekly = 110, n Learn more than weekly = 
40) and 2010 (n Learn never = 0, n Learn less than weekly = 111, n Learn more than weekly = 16).  

 

Appendix 5.3. Variable width box plots of students’ self-reported frequency of turning off lights 
at home (y axis) and students’ importance of school environmental experiences (x axis). 2009 (n 
not important = 16, n average = 56, n important = 79) and 2010 (n not important = 13, n average = 38, n important = 
76). 
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Appendix 5.4. Variable width box plots of students’ self-reported frequency of turning off lights 
at home (y axis) and students’ degree of participation in turning off lights at home (x axis). 2009 
(n no one = 0, n parents or siblings = 76, n me and other family = 39, n me = 40) and 2010 (n no one = 0, n parents or 

siblings = 76, n me and other family = 37, n me = 15). 

Recycling. Recycling at home was practiced on a greater than weekly basis by 

86 and 84 percent of upper-primary students at River’s Edge Primary School in 2009 

and 2010 respectively, and in 2010 only, two percent of students indicated that they 

never recycled at home (Figure 5.10). Chi-square results indicate that recycling at home 

was related to Learning, Importance and Participation. 

In 2009 only, a significant association, with small effect size, was found 

between the frequency that students learned at school about recycling and composting, 

and the frequency that students recycled at home. Appendix 5.5 shows that for most 

students recycling at home was not related to Learning and was something they did on a 

greater than weekly basis. But in 2009, a small number of students who indicated they 

never learned about recycling and composting at school were less frequent in their 

recycling at home. 

Chi-square results from 2009 and 2010 produced significant relationships, with 

small and medium effect sizes, between the importance students placed on school 

environmental experiences and the frequency that they recycled at home. Appendix 5.6 

indicates this significance is caused by a few students that placed little to no importance 

on environmental experiences, where as the majority of students recycled weekly 

irrespective of the importance they placed on environmental experiences.  

In 2010 only, there was a significant relationship, with medium effect size, 

between the family member/s at home who recycled most often and students’ frequency 

of recycling at home. Appendix 5.7 illustrates that weekly recycling at home was a 

common feature of almost all families and that students recycled on a more than weekly 
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regardless if they were one of the family members that recycled most often at home or 

not. The significant chi-square result from 2010 was likely caused by a very small 

number of students who reported that no one in their family recycled most often and 

that they never recycled.  

Recycling at home on a greater than weekly basis was widespread among 

students at River’s Edge Primary School, and only somewhat related with Learning, 

Importance and Participation. Similar to results for turning off lights, data mining 

revealed that 50 and 55 percent of students in 2009 and 2010 recycled at home on a 

daily basis, which suggests that for most students at River’s Edge Primary School 

recycling may also have been a daily habit. 

 
Appendix 5.5. Variable width box plots of students’ self-reported frequency of recycling at 
home (y axis) and students’ self-reported frequency of learning at school about recycling and 
composting (x axis). 2009 (n Learn never = 6, n Learn less than weekly = 85, n Learn more than weekly = 64) and 
2010 (n Learn never = 3, n Learn less than weekly = 77, n Learn more than weekly = 48).  

 
Appendix 5.6. Variable width box plots of students’ self-reported frequency of recycling at 
home (y axis) and students’ importance of school environmental experiences (x axis). 2009 (n 
not important = 16, n average = 56, n important = 79) and 2010 (n not important = 13, n average = 38, n important = 
76). 
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Appendix 5.7. Variable width box plots of students’ self-reported frequency of recycling at 
home (y axis) and students’ degree of participation in recycling at home (x axis). 2009 (n no one = 
0, n parents or siblings = 42, n me and other family = 75, n me = 37) and 2010 (n no one = 1, n parents or siblings = 49, 
n me and other family = 59, n me = 18). 

 

Moderate frequency behaviours: Water saving and transport to school 

Appendix 5.8 provides a summary of results from the descriptive and statistical 

tests for the three behavioural variables: Short showers, saving water and transport to 

school. These behaviours were considered moderate frequency because in 2009 and 

2010 between 40 and 70 percent of students performed these behaviours on a weekly 

basis (Figure 5.10).  
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Appendix 5.8. Survey results of Year 4, 5, 6 students (end of term 3, 2009) and Year 5, 6 
students (beginning of term 4, 2010). Summary of statistical analyses for water saving 
behaviours and transport to school, n2009 = 155, n2010 = 128, showing relationships between 
Learning, Importance and Participation. 

 Learning Importance Participation 
 

Year  Chi-square of 
‘learn at school’ 
and ‘do at home’ 

Chi-square of 
‘importance’ and 
‘do at home’ 

Chi-square of 
‘who at home’ and 
‘do at home’ 

2009 Short showers  
(And use a four 
minute shower 
timer) 

Non-significant Non-significant Non-significant 

2010 Short showers  
(And use a four 
minute shower 
timer) 

Significant 
FET (4, 126) =  
9.94, p = .047;  
V = .20 

Significant 
FET (4, 125) = 
25.64, p < .000;  
V = .32 

Significant 
χ2 (6, 126) = 77.20, 
p < .000,               
V = .55 

2009 Save water in other 
ways 

Significant 
FET (4, 154) = 
29.25, p < .000;  
V = .31 

Significant 
FET (4, 151) = 
21.71, p < .000;  
V = .27  

Significant 
FET (6, 149) = 
49.65, p < .000;  
V = .41 

2010 Save water in other 
ways 

Non-significant Significant 
FET (4, 127) =  
11.63, p = .018;  
V = .21 

Significant 
FET (6, 128) = 
23.38, p < .000;  
V = .30 

2009 Walk, bike or bus 
to school 

Significant 
FET (4, 152) = 
14.26, p = .006;  
V = .22 

Non-significant Significant 
χ2 (6, 150) = 
103.69, p < .000,               
V = .59 

2010 Walk, bike or bus 
to school 

Non-significant Non-significant Significant 
χ2 (6, 127) = 79.48, 
p < .000,               
V = .56 

* χ2 is the Pearson chi-square statistic (test for independence) at the specified degrees of freedom and 
sample size. FET indicates that Fisher’s exact test of significance was used in place of χ2 because more 
than 20 percent of cells had expected frequencies of less than 5. p is the probability value at .05 
significance level. V is Cramer’s V – a measure of effect size. Cramer’s V effect size range: .07 = small, 
.21 = medium, .35 = large. 

Short showers. Short showers at home were practiced on a greater than weekly 

basis by 63 and 46 percent of upper-primary students at River’s Edge Primary School in 

2009 and 2010 respectively, and 8 and 18 percent of students indicated that they never 

took short showers at home (Figure 5.10). Chi-square results indicate that having short 

showers at home was related to Learning, Importance and Participation, but only in 

2010. 

Chi-square results from 2010 revealed a mild significance, with small effect 

size, between the frequency that students learn at school about saving household water, 

and the frequency that they have short showers at home. Chi-square results from 2009 

were not significant (p = .183). Appendix 5.9 illustrates that in 2009 the majority of 

students had short showers at home, irrespective of Learning, where as in 2010 students 
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that learned less than weekly also had short showers on a less than weekly basis. It is 

also evident that compared to 2009, a greater number of students in 2010 indicated they 

learned less than weekly about saving household water.  

This result is curious because in 2009, teachers had described that students in 

Years 5 and 6 learned more often and in greater depth about water related topics than 

students in Year 4, and in 2010 Year 5 and 6 students were the only year groups 

surveyed. It is possible that the reason for this result is consistent with the assertion 

made for water saving results at Lighthouse Primary School; that at the time of 

conducting surveys in 2009, all students had been learning about water conservation 

because of National Water Week.  

Chi-square results from 2010 showed a significant association, with medium 

effect size, between the importance students placed on school environmental 

experiences and the frequency that students took short showers at home. Appendix 5.10 

depicts this positive relationship in 2010, where students that placed less importance on 

environmental experiences took short showers on a less than weekly basis or never took 

short showers. In 2009 there is no such relationship, which could also be an artefact of 

National Water Week.  

Chi-square results from 2010 presented a strongly significant relationship, with 

large effect size, between the family member/s that have short showers at home most 

often and the frequency that students have short showers. Appendix 5.11 shows that in 

2009 most students reported they took short showers more than weekly regardless of 

which family member had short showers most often at home. But in 2010, in 

households where parents or siblings, or no one, took short showers most often, students 

took short showers less than weekly, where as when they were one of the active family 

members they tended to take showers more than weekly.  

Having short showers at home was a common behaviour among students at 

River’s Edge Primary School, and was only related with Learning, Importance and 

Participation in 2010. Results from 2009 were likely affected by a recent focus on water 

with perhaps more emphasis on short showers, during and leading up to National Water 

Week. It is also possible that the Year 5 and 6 teachers’ focus on water in 2010 had 

reduced or changed emphasis compared with 2009.  

Overall, results indicate that students are somewhat more likely to take short 

showers weekly when they learn weekly about water saving, if environmental 

experiences are important to them and if short showers are a family priority that they 

participate in equally with other family members. Results also suggest that when 
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students learn more frequently about water saving, Importance becomes less related to 

their showering behaviour and Participation increases. 

 

Appendix 5.9. Variable width box plots of students’ self-reported frequency of having short 
showers at home (y axis) and students’ self-reported frequency of learning at school about 
reducing household water use (x axis). 2009 (n Learn never = 6, n Learn less than weekly = 75, n Learn more than 

weekly = 73) and 2010 (n Learn never = 1, n Learn less than weekly = 93, n Learn more than weekly = 34).  

 

Appendix 5.10. Variable width box plots of students’ self-reported frequency of having short 
showers at home (y axis) and students’ importance of school environmental experiences (x 
axis). 2009 (n not important = 16, n average = 56, n important = 79) and 2010 (n not important = 13, n average = 
38, n important = 76). 
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Appendix 5.11. Variable width box plots of students’ self-reported frequency of having short 
showers at home (y axis) and students’ degree of participation in having short showers at home 
(x axis). 2009 (n no one = 9, n parents or siblings = 39, n me and other family = 68, n me = 39) and 2010 (n no one 
= 19, n parents or siblings = 44, n me and other family = 40, n me = 25). 

Save water in other ways. Saving water at home was practiced on a greater 

than weekly basis by 61 and 66 percent of upper-primary students at River’s Edge 

Primary School in 2009 and 2010 respectively, and 6 and 5 percent of students indicated 

that they never saved water at home (Figure 5.10). Chi-square results indicate that 

saving water at home was related to Learning, Importance and Participation.  

In 2009 only, chi-square results indicated a significant relationship, with 

medium effect size, between the frequency that students learned about saving household 

water and the frequency that students saved water at home. Appendix 5.12 shows a 

positive relationship between Learning and saving water at home in 2009 with students 

that learned weekly, saving water weekly. Similar to short showers it is also evident that 

in 2009 a greater proportion of students learned weekly about household water saving 

than students in 2010, which is likely related to the surveys being conducted during 

National Water Week in 2009. However, an interesting difference to results from short 

showers is that the majority of students in 2010 saved water weekly regardless of how 

often they learned about reducing household water use.   

Chi-square results from 2009 and 2010 showed significant relationships, with 

medium effect sizes, between water saving at home and the importance students’ placed 

on school environmental experiences. Appendix 5.13 depicts that students in 2009 and 

2010 who considered environmental experiences as important, saved water at home on a 

greater than weekly basis, and students who placed less importance on environmental 

experiences had greater variation in their frequency of saving water at home. In 2010, 
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however, the majority of students saved water weekly despite the importance they 

placed on environmental experiences.  

Significant chi-square relationships, with large and medium effect sizes, were 

also found in 2009 and 2010 between students’ degree of participation in water saving 

at home and their frequency of water saving. Appendix 5.14 illustrates that those 

students who saw themselves at the most active family member, saved water weekly in 

both 2009 and 2010. But, the majority of students saved water weekly in 2009 and 2010 

irrespective of whether they were one of the main family members to save water, except 

students in households where no one saved water.  

Saving water at home on a greater than weekly basis was a common behaviour 

among students at River’s Edge Primary School, and was related to Learning, 

Importance and Participation. Results indicate that students are more likely to save 

water weekly if they learn weekly at school about reducing household water use, if 

environmental experiences are important to them and if water saving is a family 

priority. 

 

Appendix 5.12. Variable width box plots of students’ self-reported frequency of saving water at 
home (y axis) and students’ self-reported frequency of learning at school about reducing 
household water use (x axis). 2009 (n Learn never = 6, n Learn less than weekly = 75, n Learn more than weekly = 
73) and 2010 (n Learn never = 1, n Learn less than weekly = 93, n Learn more than weekly = 34).  
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Appendix 5.13. Variable width box plots of students’ self-reported frequency of saving water at 
home (y axis) and students’ importance of school environmental experiences (x axis). 2009 (n 
not important = 16, n average = 56, n important = 79) and 2010 (n not important = 13, n average = 38, n important = 
76). 

 

Appendix 5.14. Variable width box plots of students’ self-reported frequency of saving water at 
home (y axis) and students’ degree of participation in saving water at home (x axis). 2009 (n no 

one = 9, n parents or siblings = 37, n me and other family = 65, n me = 38) and 2010 (n no one = 15, n parents or siblings 
= 36, n me and other family = 55, n me = 22). 

Alternative transport. Walking, biking or bussing to school was practiced on a 

greater than weekly basis by 45 and 42 percent of upper-primary students at River’s 

Edge Primary School in 2009 and 2010 respectively, and 23 and 25 percent of students 

indicated that they never walked, biked or bussed to school (Figure 5.10). Chi-square 

results indicate that taking alternative transport to school was not related to Importance 

and was related to Learning and Participation.  

In 2009 only, chi-square results presented a significant association, with medium 

effect size, between the frequency that students learned at school about taking 

alternative transport to school and the frequency that students walked, biked or bussed 
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to school. Appendix 5.15 illustrates that in both 2009 and 2010, most students that 

reported they learned weekly about alternative transport, took alternative transport to 

school on a greater than weekly basis. In 2009 the positive relationship between 

Learning and taking alternative transport was more apparent, however, a similar 

relationship appears to have existed in 2010 – although there was not enough 

separateness between observed and expected scores for the chi-square results to be 

significant. Chi-square results from 2010 were not significant (p = .098).  

It was suspected that age or proximity to school might also be related with 

students’ frequency of walking, biking or bussing to school. Chi-square tests comparing 

age with frequency of taking alternative transport found a mildly significant 

relationship, with large effect size, in 2009 (χ2 = 13.17, p = .042, V = .30), but no 

significant relationship in 2010. The chi-square output showed that, in 2009, older 

students (11 and 12 years of age) took alternative transport more frequently than 

younger students (9 and 10 years of age). Since Learning also had a positive 

relationship with taking alternative transport in 2009, it was possible that Learning had 

more impact or was more directed to older students.  

The non-significant results in 2010, for age and Learning related with taking 

alternative transport, suggest that there was reduced emphasis in 2010 about taking 

alternative transport to school. This hypothesis is congruent with a statement from the 

school principal (cited in Chapter 5) that their walk-to-school and bus-to-school 

initiatives had been faulted by many obstacles, including lack of parental support, that 

there had been reduced participation among students and Transperth had cancelled the 

bus service. 

Chi-square tests comparing proximity to school with the frequency that students 

took alternative transport to school found no significant relationships in 2009 or 2010. 

Students that lived within 2.5 kilometres from the school were not more likely to walk, 

bike or bus to school than students who lived up to or over 8 kilometres from the 

school. This result is not surprising for two reasons. First, the school is an elite private 

school that drew students from various suburbs across Perth, making it difficult for 

students to travel long distances to school. Descriptive statistics showed that only 29 

and 26 percent of students lived within 2.5 kilometres of the school in 2009 and 2010 

respectively, and 25 and 23 percent of students lived over 8 kilometres away from the 

school. Second, it is likely that parents were cautious of allowing their children to walk, 

bike or bus to school, regardless of how close they lived to the school, because of 

inflated fears for their children’s safety and the volume of equipment required for their 
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child’s various extra curricular activities, as validated by a quotation from Mrs Eagle 

Ray cited in Chapter 5. 

Chi-square results, from 2009 and 2010, showed significant associations 

between the degree of student participation among their family members and their 

frequency of taking alternative transport to school. Appendix 5.16 displays this positive 

relationship and shows that students who were among the most active family members 

to take alternative transport, were more likely to walk, bike or bus to school on a greater 

than weekly basis. In homes where no one was active, students did not take alternative 

transport to school. The proportion of homes where no one took alternative transport 

was also not a small amount.  

Walking, biking or bussing to school was a common behaviour among students 

at River’s Edge Primary School, and was most related with age and Learning. Older 

students were more likely to take alternative transport to school in 2009. It seems likely 

that the significant associations between learning and taking alternative transport to 

school in 2009 were because of a greater emphasis on this topic and that learning was 

most directed towards these older students. 

 

Appendix 5.15 Variable width box plots of students’ self-reported frequency of walking, biking 
or bussing to school (y axis) and students’ self-reported frequency of learning at school about 
using transport other than cars (x axis). 2009 (n Learn never = 7, n Learn less than weekly = 107, n Learn more 

than weekly = 39) and 2010 (n Learn never = 4, n Learn less than weekly = 94, n Learn more than weekly = 28). 
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Appendix 5.16. Variable width box plots of students’ self-reported frequency of walking, biking 
or bussing to school (y axis) and students’ degree of participation in walking, biking or bussing 
from home (x axis). 2009 (n no one = 28, n parents or siblings = 35, n me and other family = 40, n me = 48) and 
2010 (n no one = 32, n parents or siblings = 22, n me and other family = 26, n me = 48). 

Low frequency behaviours: Eating home grown produce and maintaining organic 

waste 

Appendix 5.17 provides a summary of results from the descriptive and statistical 

tests for the behavioural variables: Eating home grown produce and Maintaining 

organic waste. These behaviours were considered low frequency because less than 40 

percent of students, in 2009 and 2010, indicated they practiced either of these 

behaviours on a greater than weekly basis (Figure 5.10).  
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Appendix 5.17. Survey results of Year 4, 5, 6 students (end of term 3, 2009) and Year 5, 6 
students (beginning of term 4, 2010). Summary of statistical analyses for eating home grown 
produce and composting behaviours, n2009 = 155, n2010 = 128, showing relationships between 
Learning, Importance and Participation. 

 Learning Importance Participation 
 

Year  Chi-square of 
‘learn at school’ 
and ‘do at home’ 

Chi-square of 
‘importance’ and 
‘do at home’ 

Chi-square of 
‘who at home’ 
and ‘do at home’ 

2009 Eat home grown 
fruit or vegetables 

Non-significant Non-significant Significant 
χ2(6, 148) = 
106.17, p < .000,               
V = .59 

2010 Eat home grown 
fruit or vegetables 

Non-significant Non-significant Significant 
χ2(6, 126) = 
120.75, p < .000; 
FET,        
V = .66 

2009 Put food scraps 
into a worm farm 
or compost bin 

Significant 
FET (4, 146) = 
10.29, p = .034;  
V = .19 

Significant 
FET (4, 148) = 
123.16, p < .000;  
V = .65 

Non-significant 

2010 Put food scraps 
into a worm farm 
or compost bin 

Non-significant Non-significant Significant 
FET (6, 125) = 
95.61, p < .000;  
V = .62 

* χ2 is the Pearson chi-square statistic (test for independence) at the specified degrees of freedom and 
sample size. FET indicates that Fisher’s exact test of significance was used in place of χ2 because more 
than 20 percent of cells had expected frequencies of less than 5. p is the probability value at .05 
significance level. V is Cramer’s V – a measure of effect size. Cramer’s V effect size range: .07 = small, 
.21 = medium, .35 = large. 

Eating home grown produce. Eating home grown fruits or vegetables was 

practiced on a greater than weekly basis by 31 and 33 percent of upper-primary students 

at River’s Edge Primary School in 2009 and 2010 respectively, and 35 and 32 percent 

of students indicated that they never ate home grown produce (Figure 5.10). Chi-square 

results indicate that eating home grown produce was not related to Learning or 

Importance and was related to Participation.  

In 2009 and 2010, strong significant chi-square relationships, with very large 

effect sizes, were found between the family member/s who ate home grown produce 

most often and the frequency that students ate home grown produce.  Appendix 5.18 

shows that the majority of students ate home grown produce on a greater than weekly 

basis when they lived in households where they did so equally with other family 

members. There were also a large number of students that never ate home grown 

produce and lived in households where no one did this.  

Eating home grown fruits or vegetables was uncommon among students at 

River’s Edge Primary School. Results indicate that weekly eating of home grown 

produce was primarily related to whether the student participated in this behaviour with 
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other family members. This suggests that regular eating of home grown produce is 

largely impacted by whether it is a family priority and the degree that students are 

engaged at home.  

 

Appendix 5.18. Variable width box plots of students’ self-reported frequency of eating home 
grown fruits or vegetables (y axis) and students’ degree of participation in eating home grown 
fruits or vegetables (x axis). 2009 (n no one = 58, n parents or siblings = 25, n me and other family = 51, n me = 
14) and 2010 (n no one = 48, n parents or siblings = 18, n me and other family = 55, n me = 7). 

Maintaining organic waste. Putting food scraps into a worm farm or compost 

bin was practiced on a greater than weekly basis by 23 and 21 percent of upper-primary 

students at River’s Edge Primary School in 2009 and 2010 respectively, and 50 and 55 

percent of students indicated that they never worm farmed or composted at home 

(Figure 5.10). Chi-square results indicate that maintaining organic waste processes at 

home was related to Learning, Importance and Participation.  

Chi-square results from 2009 only, produced a significant relationship, with 

small effect size, between the frequency that students learned about recycling and 

composting and the frequency that students put food scraps into a worm farm or 

compost bin at home. Appendix 5.19 depicts that in 2009, most students who learned 

weekly about recycling and composting, maintained organic waste at home on a less 

than weekly basis. However, it also illustrates that the majority of students in 2009 and 

2010 never put food scraps into a worm farm or compost bin at home, despite how 

frequently they learned about this topic. These findings are congruent with teacher 

interviews that described very minimal learning about worm farming or composting by 

Years 4, 5 and 6, because the Year 3 students were responsible for maintaining the 

school worm farm and there was not a compost or food scrap collection system at the 

school (Chapter 5).   
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In 2009, chi-square results indicated a strong significant association, with very 

large effect size, between students’ perceived importance of school environmental 

experiences and their frequency of putting food scraps into a worm farm or compost 

bin. Appendix 5.20 illustrates a positive relationship between these two variables in 

2009, which shows that students who placed more importance on environmental 

experiences were more likely to maintain organic waste at home on a less than weekly 

basis, whereas students with little to no importance were likely never to do this at home. 

In 2010 this pattern was very mild, but still present.  

Chi-square results from 2010 showed a strong significant relationship, with very 

large effect size, between the family member/s most active in maintaining organic waste 

at home and the frequency that students did this at home. Appendix 5.21 shows that the 

majority of students, in 2009 and 2010, lived in households where no one maintained 

organic waste and they never did so either. It also indicates that when students lived in 

homes where one or more of their family members maintained organic waste they 

participated occasionally. Furthermore in 2010 only, most students put food scraps into 

a worm farm or compost bin on a greater than weekly basis when they were one of the 

most active family members in the household for this behaviour, however, this is based 

on a small number of students (Appendix 5.21). Overall, it appeared that students who 

put food scraps into a worm farm or compost bin on a weekly basis did so when any 

combination of family members were most active. 

Putting food scraps into a worm farm or compost bin on a greater than weekly 

basis was an uncommon behaviour among students at River’s Edge Primary School, 

which was predominantly impacted by whether it was a family priority. Students that 

maintained organic waste at home at any frequency may have been influenced by what 

they learned at school on the topic and whether environmental experiences were 

important to them.  
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Appendix 5.19. Variable width box plots of students’ self-reported frequency of putting food 
scraps into a worm farm or compost bin at home (y axis) and students’ self-reported frequency 
of learning at school about recycling and composting at home (x axis). 2009 (n Learn never = 6, n 
Learn less than weekly = 85, n Learn more than weekly = 64) and 2010 (n Learn never = 3, n Learn less than weekly = 77, n 
Learn more than weekly = 48).  

 

Appendix 5.20. Variable width box plots of students’ self-reported frequency of putting food 
scraps into a worm farm or compost bin at home (y axis) and students’ importance of school 
environmental experiences (x axis). 2009 (n not important = 16, n average = 56, n important = 79) and 
2010 (n not important = 13, n average = 38, n important = 76). 
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Appendix 5.21. Variable width box plots of students’ self-reported frequency of putting food 
scraps into a worm farm or compost bin at home (y axis) and students’ degree of participation in 
putting food scraps into a worm farm or compost bin at home (x axis). 2009 (n no one = 69, n parents 

or siblings = 50, n me and other family = 23, n me = 8) and 2010 (n no one = 72, n parents or siblings = 35, n me and 

other family = 13, n me = 6). 
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APPENDIX 6 – DETAILED STUDENT BEHAVIOUR RESULTS FROM 

FERTILE GROUND PRIMARY SCHOOL 

Significant results from the chi-square tests indicate the presence and strength of 

relationships between students’ frequency of undertaking seven common pro-

environmental behaviours and the three comparison variables: Learning, Importance 

and Participation. The chi-square results for each behaviour and comparison variables 

are presented and discussed in the following paragraphs. 

High frequency behaviours: Turning off lights 

The behavioural variable, Turning off lights was considered high frequency 

because in 2009 greater than 70 percent of students turned off lights on a weekly basis 

(Figure 6.9). Chi-square tests performed for Turning off lights were all non-significant. 

Turning off lights. Turning off lights at home was practiced on a greater than 

weekly basis by 81 percent of upper-primary students at Fertile Ground Primary School 

in 2009 and none of the surveyed students indicated that they never turned off lights at 

home (Figure 6.9). Closer inspection of the data revealed that 62 percent of students 

turned off lights daily, which supports the assertions made for students at Lighthouse 

and Riverside Primary Schools; turning off lights at home was a daily habit for most 

students. 

Chi-square results found that turning off lights at home was not related to any of 

the three comparison variables, Learning, Importance or Participation. Box plots are not 

shown because there were no relationships. The degree of inference from these results is 

limited because of the small sample size, but inspection of the chi-square output showed 

that most students were turning off lights more than weekly regardless of Learning, 

Importance or Participation. Consequently, if students were doing this behaviour 

weekly they did it regardless of how often they learned about energy reduction, how 

important school environmental experiences were to them and which family members 

were most proactive.  

Moderate frequency behaviours: Water saving and transport to school 

Appendix 6.1 provides a summary of results from the chi-square tests performed 

for the two behavioural variables: Short showers and saving water. These behaviours 

were considered moderate frequency because in 2009 between 40 and 70 percent of 

students performed these behaviours on a weekly basis (Figure 6.9).  
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Appendix 6.1. Survey results of Year 4, 5, 6 students (end of term 3, 2009). Summary of 
statistical analyses for water saving behaviours, n2009 = 26, showing relationships between 
Learning, Importance and Participation. 

 Learning Importance Participation  
 

Year Behaviour Chi-square of 
‘learn at school’ 
and ‘do at home’ 

Chi-square of 
‘importance’ and 
‘do at home’ 

Chi-square of 
‘who at home’ and 
‘do at home’ 

2009 Short showers  
(And use a four 
minute shower timer) 

Non-significant Non-significant Non-significant 

2009 Save water in other 
ways 

Non-significant Significant 
FET* (4, 26) = 
8.36, p = .039;  
V = .41 

Significant 
FET (6, 26) = 
10.84, p = .039; 
V = .51 

* FET indicates that Fisher’s exact test of significance was used in place of χ2 because more than 20 
percent of cells had expected frequencies of less than 5. p is the probability value at .05 significance level. 
V is Cramer’s V – a measure of effect size. Cramer’s V effect size range: .07 = small, .21 = medium, .35 
= large. 

Short showers. Short showers at home were practiced on a greater than weekly 

basis by 50 percent of upper-primary students at Fertile Ground Primary School in 2009 

and 27 percent of students indicated that they never took short showers at home (Figure 

6.9). Chi-square results indicate that having short showers at home was not related to 

any of the three comparison variables, Learning, Importance or Participation. Box plots 

are not shown because there were no relationships. Consequently, if students were 

doing this behaviour weekly they did it regardless of how often they learned about 

water conservation, how important school environmental experiences were to them and 

which family members were most proactive.  

Save water in other ways. Saving water at home was practiced on a greater 

than weekly basis by 54 percent of upper-primary students at Fertile Ground Primary 

School in 2009 and 15 percent of students indicated that they never saved water at home 

(Figure 6.9). Chi-square results indicate that saving water at home was not related to 

Learning and was related to Importance and Participation.  

Chi-square results show a significant relationship, with large effect size, 

between the frequency that students saved water at home and the importance students 

placed on school environmental experiences. Appendix 6.2 depicts a positive trend 

between these two variables that indicates students who placed greater value on school 

environmental experiences were more likely to save water at home on a greater than 

weekly basis.  

Chi-square results that compared students’ frequency of water saving at home 

and the family members most active in this behaviour, found a significant relationship 
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with very large effect size. Appendix 6.3 illustrates that students who saved water on a 

greater than weekly basis were also one of the most active family members, indicating 

that participation at home may influence the frequency that students save water.  

 

Appendix 6.2. Variable width box plots of students’ self-reported frequency of saving water at 
home (y axis) and students’ importance of school environmental experiences (x axis). 2009 (n 
not important = 2, n average = 13, n important = 11). 

 

Appendix 6.3. Variable width box plots of students’ self-reported frequency of saving water at 
home (y axis) and students’ degree of participation in saving water at home (x axis). 2009 (n no 

one = 5, n parents or siblings = 10, n me and other family = 8, n me = 3). 

Low frequency behaviours: Recycling, transport to school, eating home grown 

produce and maintaining organic waste 

Appendix 6.4 provides a summary of results from the descriptive and statistical 

tests for the behavioural variables: Recycling, transport to school, eating home grown 

produce and maintaining organic waste. These behaviours were considered low 

frequency because less than 40 percent of students in 2009 indicated they practiced 

either of these behaviours on a greater than weekly basis (Figure 6.9).  
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Appendix 6.4. Survey results of Year 4, 5, 6 students (end of term 3, 2009). Summary of 
statistical analyses for recycling, transport to school, eating home grown produce and 
composting behaviours, n2009 = 26, showing relationships between Learning, Importance and 
Participation. 

 Learning Importance Participation  
 

Year Behaviour Chi-square of 
‘learn at school’ 
and ‘do at home’ 

Chi-square of 
‘importance’ and 
‘do at home’ 

Chi-square of ‘who 
at home’ and ‘do 
at home’ 

2009 Recycle paper or 
plastic 

Non-significant Non-significant Non-significant 

2009 Walk, bike or bus to 
school 

Non-significant Non-significant Non-significant 

2009 Eat home grown 
fruits or vegetables 

Significant 
FET* (4, 25) = 
7.95, p = .041;  
V = .41 

Significant 
FET* (4, 26) = 
9.39, p = .025;  
V = .44 

Significant 
FET (6, 26) = 12.82, 
p = .020; 
V = .51 

2009 Put food scraps into 
a worm farm or 
compost bin 

Non-significant Non-significant Non-significant 

* FET indicates that Fisher’s exact test of significance was used in place of χ2 because more than 20 
percent of cells had expected frequencies of less than 5. p is the probability value at .05 significance level. 
V is Cramer’s V – a measure of effect size. Cramer’s V effect size range: .07 = small, .21 = medium, .35 
= large. 

Recycling. Recycling at home was practiced on a greater than weekly basis by 

36 percent of upper-primary students at Fertile Ground Primary School in 2009 and 32 

percent of students indicated that they never recycled at home (Figure 6.9). Chi-square 

results indicate that recycling at home was not related to any of the three comparison 

variables, Learning, Importance or Participation. Box plots are not shown because there 

were no relationships. Consequently, if students were doing this behaviour weekly they 

did it regardless of how often they learned about waste minimisation, how important 

school environmental experiences were to them and which family members were most 

proactive.  

Alternative transport. Walking, biking or bussing to school was practiced on a 

greater than weekly basis by 35 percent of upper-primary students at Fertile Ground 

Primary School in 2009 and 65 percent of students indicated that they never walked, 

biked or bussed to school (Figure 6.9). Chi-square results indicate that taking alternative 

transport to school was not related to any of the three comparison variables, Learning, 

Importance or Participation. Box plots are not shown because there were no 

relationships. Consequently, if students were doing this behaviour weekly they did it 

regardless of how often they learned about alternative transport choices, how important 
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school environmental experiences were to them and which family members were most 

proactive.  

Chi-square tests were also performed to determine if a relationship existed 

between taking alternative transport to school and students’ age or proximity to the 

school (less than or greater than 2km). Results were non-significant, indicating that age 

and proximity had no impact on whether students took alternative transport to school. 

Eating home grown produce. Eating home grown fruits or vegetables was 

practiced on a greater than weekly basis by 31 percent of upper-primary students at 

Fertile Ground Primary School in 2009 and 42 percent of students indicated that they 

never ate home grown produce (Figure 6.9). Chi-square results indicate that eating 

home grown produce was related to all three of the comparison variables, Learning, 

Importance and Participation.  

Chi-square results revealed a significant relationship, with large effect size, 

between the frequency that students learned at school about growing and eating home 

grown fruits and vegetables and the frequency that students ate home grown produce. 

Appendix 6.5 illustrates that this was a negative relationship, where students who 

indicated they never learned at school about growing produce at home were more likely 

to eat fruits and vegetables grown at their home with some regularity, while the majority 

of those who said they learned at school with some regularity indicated they never ate 

home grown produce. This is an unexpected finding and could be an artefact of the 

small sample size, however, it could also indicate that a decent proportion of students 

from Fertile Ground Primary School were familiar with growing and eating produce 

from their home and might be receptive to the topic being given more priority in their 

class time or on their school grounds. 

Chi-square results of the relationship between the importance students placed on 

school environmental experiences and the frequency that students ate home grown 

produce, revealed a significant relationship with large effect size. Appendix 6.6 shows a 

positive relationship between these two variables and suggests that students who placed 

greater importance on environmental experiences were more likely to eat home grown 

fruits and vegetables on a greater than weekly basis.  

Chi-square results showed a significant relationship, with very large effect size, 

between the frequency that students ate home grown produce and the family members 

who ate home grown produce most often. Appendix 6.7 indicates that the majority of 

students were most likely eat home grown produce weekly when they did so equally 
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with other family members, which could suggest that growing and eating fruits and 

vegetables from home was a normal feature of life for these families.  

 
Appendix 6.5. Variable width box plots of students’ self-reported frequency of eating home 
grown fruits or vegetables (y axis) and students’ self-reported frequency of learning at school 
about growing fruits or vegetables in a home garden (x axis). 2009 (n Learn never = 16, n Learn less than 

weekly = 7, n Learn more than weekly = 2). 

 

Appendix 6.6. Variable width box plots of students’ self-reported frequency of eating home 
grown fruits or vegetables (y axis) and students’ importance of school environmental 
experiences (x axis). 2009 (n not important = 2, n average = 13, n important = 11). 

 

Appendix 6.7. Variable width box plots of students’ self-reported frequency of eating home 
grown fruits or vegetables (y axis) and students’ degree of participation in eating home grown 
fruits or vegetables (x axis). 2009 (n no one = 4, n parents or siblings = 8, n me and other family = 8, n me = 6). 

Maintaining organic waste. Putting food scraps into a worm farm or compost 

bin was practiced on a greater than weekly basis by 15 percent of upper-primary 

students at Fertile Ground Primary School in 2009 and 85 percent of students indicated 

that they never worm farmed or composted at home (Figure 6.9). Chi-square results 

indicate that maintaining organic waste processes at home was not related to any of the 

three comparison variables, Learning, Importance or Participation. Box plots are not 

shown because there were no relationships. Consequently, if students were doing this 
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behaviour weekly they did it regardless of how often they learned about waste 

minimisation, how important school environmental experiences were to them and which 

family members were most proactive.  
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APPENDIX 7 – CORRELATION MATRICES, SCREE PLOTS AND TESTS OF 

CONFIGURAL INVARIANCE 
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