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Abstract 

Sustainability as an emerging curriculum area in Iceland 

This PhD-research examined aspects associated with sustainability 

education, which is one of six fundamental concerns of the 2011 national 

curriculum in Iceland. The general purpose of the study was twofold. First, 

it sought to gain an understanding of the constraints and contributors to 

the implementation of sustainability as an emerging curriculum area at 

compulsory school level in Iceland. Second, it endeavoured to develop an 

evaluation tool for teachers and school administrators to use collectively to 

identify their current situation and course of improvement for working with 

sustainability education. 

The study serves to meet the identified need for sources of information 

for schools to use in measuring collective teacher efficacy for sustainability 

education. In working with such information schools can map their current 

development and feasible next steps, including planning of continuous 

professional development and revision of the school curriculum. 

The research was carried out between 2009 and 2013 and used a mixed 

method approach involving two studies in a qualitative phase followed by 

two studies in a quantitative phase. In the qualitative phase, impacts on 

sustainability education implementation are identified through in-depth 

interviews with teachers and school leaders. In the quantitative phase, the 

Sustainability Education Implementation Questionnaire (SEIQ) is developed 

and then applied. 

The results suggest that teachers find the teaching task associated with 

sustainability education problematic, especially the challenge of developing 

action competence with students, a key anticipation of sustainability 

education. This outcome affirms that a new curriculum does not ensure 

changes at classroom-level because a curriculum that requires modifica-

tions in teaching and support in teacher learning is not a straightforward 

process. Findings indicate that learning to work with a new curriculum, and 

especially sustainability education, requires teachers to assess and adjust 

their own practice and competence and understand that sustainability 

education calls for new teacher and student roles, with students taking 

actions, making decisions and working in integrated topic contexts. This 

suggests that if sustainability education imperatives are to be incorporated 
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in the enacted curriculum in Icelandic schools, the complexity of the 

teaching task will require focused support for teachers and schools. By 

encouraging teachers to work together in schools or between schools to 

address new areas and by creating interactional spaces for educators to 

work together, access to information and meaning-making can be 

facilitated. 

These findings are relevant to the critical role played by school leaders 

and policy makers engaged in school improvement efforts, both in 

developing a new policy in the national curriculum and supporting the 

implementation of an emerging curriculum area such as sustainability. If 

sustainability education is to be a reality, policy makers must work with 

district and school leaders to cater for the complexity of the teaching task 

of sustainability education and teachers must be supported in developing 

their competence. For initial teacher education this means a clear emphasis 

on providing opportunities to put individual actions and their potential into 

perspective and focusing on what students are to be able to do as a result 

of their learning. Also, the findings suggest that a clearer synergy needs to 

exist between the curriculum and the national operational requirements; 

these being: conducting school self-evaluation, developing a school 

curriculum that responds to the national curriculum, and formulating a plan 

of continuous professional development. 

The development and current use of the SEIQ in Iceland shows promising 

signs of the utility of the instrument. Through ongoing dialogue with schools, 

indications are that the process schools are encouraged to go through in using 

the SEIQ is the very process they themselves are being asked to apply as 

educators in sustainability education implementation. The SEIQ does not 

provide solutions; instead it elicits parameters that can serve as constraints and 

contributors for solving problems and for gauging the success of collective 

action. For this reason, the SEIQ is viewed as an accurate and time-effective 

means by which an analysis of a school undergoing curriculum change can be 

conducted. Thus, the use of a self-evaluation tool such as SEIQ in order to 

provide a foundation for school discussion, reflection, and strategic educational 

improvement is encouraged. 
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Ágrip 

Sjálfbærni – námssvið í mótun á Íslandi. Þróun sjálfsmatstækis fyrir skóla. 

Í þessari doktorsritgerð er rýnt í sjálfbærni sem er einn af grunnþáttum 

menntunar í íslenskri aðalnámskrá frá 2011. Megintilgangur rannsóknar-

innar var tvíþættur. Í fyrsta lagi var reynt að öðlast skilning á hvað hindri og 

hvað styðji vinnu með sjálfbærni sem nýjan grunnþátt menntunar í 

íslenskum grunnskólum. Í öðru lagi að búa til og prófa sjálfsmatstæki til 

notkunar fyrir kennara og skólastjórnendur í einstökum skólum til að 

kortleggja núverandi stöðu sjálfbærnimenntunar í skólanum og hver gætu 

verið næstu skref í skólaþróun. 

Rannsóknin mætir þörf skóla fyrir kerfisbundnar upplýsingar um trú 

kennara á getu samstarfshópsins til að stuðla að sjálfbærnimenntun. Slíkar 

upplýsingar má nota þegar gera á áætlun um þróun skólastarfsins, 

starfsþróun kennara og endurskoðun skólanámskrárinnar.  

Rannsóknin fór fram á árunum 2009–2013 og byggist á blönduðum 

aðferðum sem fólu í sér tvo eigindlega hluta og tvo megindlega hluta. Í 

eigindlega hluta rannsóknarinnar, sem byggði á einstaklingsviðtölum við 

kennara og skólastjórnendur, voru greindir þættir sem hafa áhrif á vinnu 

með sjálfbærni í skólum. Í megindlega hlutanum var sjálfsmatstækið SEIQ 

búið til og prófað. 

Niðurstöður benda til þess að kennurum finnist viðfangsefni sem felast í 

sjálfbærnimenntun vandasöm, sérstaklega sú áskorun sem felst í því að 

markmið menntunar sé geta til aðgerða. Ný námskrá tryggir ekki að 

breytingar eigi sér stað inni í skólastofunni. Breytingar í námskrá sem 

krefjast bæði breyttra áherslna í kennsluháttum og stuðningi við 

endurmenntun kennara eru ekki einfalt ferli. Niðurstöður benda til að vinna 

kennara með sjálfbærni krefjist þess að kennarar leggi mat á og endurskoði 

starf sitt og eigin hæfni. Þeir þurfi að öðlast skilning á að sjálfbærnimenntun 

krefst breytinga á hlutverki kennara og nemenda, þar sem nemendur taki 

virkan þátt í ákvörðunum um skólastarfið og vinni að samþættum og 

þverfaglegum viðfangsefnum. Þetta flókna viðfangsefni sjálfbærni-

menntunar felur í sér þörf fyrir markvissan stuðning við kennara og skóla ef 

markmið sjálfbærni í skólastarfi eiga að nást. Með því að hvetja kennara til 

aukinnar samvinnu innan og milli skóla um að takast á við áskoranir 
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námskrárinnar og með því að skapa þeim vettvang til samstarfs, skapast 

aðgengi að mikilvægum upplýsingum til að skilja betur og þróa skólastarfið. 

Niðurstöður þessarar rannsóknar gagnast bæði skólastjórnendum og þeim 

er koma að þróun námskráa og stefnumótun er lýtur að stuðningi við vinnu 

með ný námssvið eins og sjálfbærni. Ef sjálfbærnimenntun á að verða að 

raunveruleika þurfa þeir sem móta stefnu að vinna með forsvars–mönnum 

sveitarfélaga og skóla og koma til móts við þarfir skólafólks sem þarf stuðning 

til að takast á við hið flókna viðfangsefni sjálfbærni–menntunar. Fyrir 

grunnmenntun kennara þýðir þetta að beina þarf sjónum að hæfni hvers og 

eins og því hvað nemendur eiga að geta að námi loknu. Niðurstöður þessarar 

rannsóknar benda einnig til þess að skýrara samhengi þurfi að vera milli 

aðalnámskrárinnar og þriggja lögbundinna verkefna skóla, þ.e. sjálfsmats 

skóla, skólanámskrár og endurmenntunaráætlunar fyrir skólann. 

Gerð og prófun mælitækisins um sjálfbærni í skólastarfi gefur jákvæðar 

vísbendingar um gagnsemi þess. Samtöl við kennara og stjórnendur í 

nokkrum skólum hafa gefið til kynna að ferlið sem skólar eru hvattir til að 

fara í gegnum við notkun mælitækisins, sé einmitt það ferli sem lýst er í 

fræðunum að beri árangur í þróun sjálfbærnimenntunar í skólastarfi. 

Mælitækið er ekki hannað til að láta tilteknar lausnir í té heldur gefa 

vísbendingar um hvaða þættir virðast hindra og hverjir stuðla að 

sjálfbærnimenntun í skólastarfinu. Á þennan hátt er mælitækið talið vera 

réttmætt og spara tíma við greiningu á stöðu skóla. Einnig hefur notkun 

niðurstaðna mælitækisins sem grunnur samræðna, mats og kerfisbundinna 

umbóta gefið góð fyrirheit. 
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1 Introduction  

The study described in this thesis examines factors influencing sustainability 

as an emerging curriculum area at the compulsory school level in Iceland. 

Also, it describes the processes involved in the development, validation and 

application of an instrument to be used to identify factors influencing the 

implementation of school based sustainability education. 

Having a background as a teacher and a school administrator in a 

compulsory school and, now, as a teacher educator at Iceland´s largest 

teacher training institution, I have had ample opportunities to visit schools 

in a variety of locations across Iceland. I have become critically aware of the 

varying degree to which social studies and science delivery and, more 

recently, sustainability, as curriculum areas are enacted, especially when 

what I see enacted significantly differs from the inquiry- and problem-based 

approach aspired to by the national curriculum and encouraged in teacher 

education. Our students-in-training and recent graduates testify to a 

malaise towards the delivery of social studies, science and sustainability 

curricula in schools in a manner that is consistent with these inquiry- and 

problem-based approaches. At the same time, I am encouraged when I 

experience exceptional situations in which the curriculum implemented 

corresponds more closely to the intended curriculum. Understanding the 

reasons for discrepancies amongst schools and assisting schools in moving 

towards the realisation of the intended curriculum are the primary sources 

of motivation for the research presented herewith.  

Although much attention has been given to the cause of science and 

social studies education in Iceland, little attention has been afforded to the 

emerging curriculum area of sustainability. Because of the infancy of this 

curriculum area, both in Iceland and internationally, this study focuses on 

understanding the constraints and contributors to seeing the intended 

curriculum realised, in particular in sustainability education. Furthermore, 

the efficacy and utility of learning environment instruments in supporting 

curriculum development in areas such as science is well-attested. 

Therefore,  the ultimate goal of this study is developing an instrument 

specific to the context of sustainability education that can assist schools in 

self-identifying the barriers to enactment as a foundation for collective 

school-based action for fostering improvement. 
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Having briefly described the intent of this dissertation, I now outline the 

content of this first chapter. I introduce the Icelandic educational context 

emphasising the recently identified six fundamental concerns of education put 

forward in the 2011 national curriculum. Then I explain concerns evident in 

education, especially with regard to efforts that might enhance sustainability 

implementation. Thereafter I give an overview of sources of information to 

which teachers and school administrators have access for informing school 

development. Following this I tell my personal part of the story of this thesis, 

explain the aim of the study and present its significance, demonstrating why it 

is useful in a wider context than the Icelandic one. The final section of this 

chapter introduces an overview of the thesis as a whole. 

1.1 The Icelandic context 

In Iceland, a recently issued national curriculum for all school levels 

privileges six fundamental concerns for education. These are literacy, 

sustainability, democracy and human rights, equality (equity), health and 

welfare, and creativity. These concerns, described as ‘fundamental pillars’ 

of education in the English version of the curriculum, are grounded in a 

national imperative to provide the essence of a general education that 

seeks, first and foremost, to develop the capabilities of a good citizen 

(Ministry of Education Science and Culture (MESC), 2011, p. 14). The main 

objective of pre-, compulsory and upper secondary school is to encourage 

the general education of Icelandic citizens and to promote schools as 

environments that encourage students’ active participation in democratic 

society, within and outside school (MESC, 2011, p. 11). As stated in the 

preface to the national curriculum: 

It is of great importance to develop systematically the 

knowledge, skills and attitudes that strengthen individuals’ 

future ability to be critical, active and competent participants 

in a society based on equality and democracy. The 

fundamental pillars are, among other things, expected to 

improve this. Schools are factually the only institutions of 

society that can guarantee youth an opportunity to prepare for 

active participation in a democratic society, exercise critical 

and creative thinking and to face diverse social and cultural 

circumstances. (MESC, 2013, p. 5, official translation) 

The fundamental concerns of education are to be reflected in all the 

educational activities of schools, both formal and informal, and are not to 
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be limited to the content of school subjects and prescribed areas of study. 

The national curriculum statement alludes to the challenges the intended 

curriculum encourages. Enacting such imperatives, consequently, requires a 

whole-school approach where professional broadmindedness, 

interdisciplinary work, unconventional teaching methods and an unusual 

approach to school activities may be necessary (MESC, 2011, p. 15). 

1.2 Concerns associated with sustainability education (SE)  

Although paying attention to all of the fundamental concerns of education 

is likely to be a challenge for schools and teachers in the curriculum 

enactment process, the focus on sustainability and sustainability education 

(SE) brings with it two immediate challenges. First are the conceptual issues 

associated with SE and second is the requirement of the teaching task 

associated with SE. 

The constructs of sustainability, sustainable development and 

sustainability education are commonly deemed as problematic for teachers 

(Finger, 2010; Nolet, 2009; Rowe, 2007; Sterling, 2001, 2007, 2012). What is 

particularly taxing for teachers is understanding the distinction between 

sustainability and sustainable development and their relationship to 

sustainability education. The national curriculum explicitly tries to make this 

distinction clear.  

The most common understanding of the concepts 

sustainability and sustainable development involves that we 

leave the environment to our descendants in no worse 

condition than we received it, and that we endeavour to meet 

the needs of the present without reducing the possibilities of 

future generations to meet theirs. This also refers to the 

definition of sustainability, that it is a balanced situation and 

that sustainable development is the process of change when 

society, or a smaller unit, is developing towards sustainability. 

The difference between the traditional definition and the 

definition used here is a difference in emphasis rather than in 

meaning. This difference in emphasis is, however, important in 

educational work as it stresses that little things mean a lot, and 

that it is not necessary to wait for big changes to be able to 

rejoice in the smaller. (MESC, 2011, p. 18, official translation) 

The concept of sustainable development (SD) builds on various 

approaches which encourage people to understand the complexities of, 
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synergies among, and the issues threatening our planetary sustainability. It 

is claimed that the goals of sustainable development should be locally 

defined in order to work with conditions in culturally appropriate ways 

(UNESCO, 2005a). As stated, ‘Sustainability is often thought of as a long-

term goal, the aim being to achieve some kind of an equilibrium or a 

balance among various systems’ (Nolet, 2009, p. 423). On the other hand, 

sustainable development refers to the many processes and pathways to 

achieve this goal; for example, processes used in agriculture and forestry in 

both the production and consumption phases (UNESCO, n.d.). This 

distinction between these constructs is pointed out in the  curriculum 

issued 2011 in Iceland where sustainability (í. sjálfbærni) is used as the final 

goal, and sustainable development (í. sjálfbær þróun) is the path towards it 

(MESC, 2011, p. 18). Education enhancing such development is in this thesis 

referred to as SE, including the approaches and working methods to be 

used in schools to achieve these ends.  

The second immediate challenge is the requirement of the teaching task 

associated with SE. The teaching task is explained by Macdonald (2002) to 

be everything that teachers must decide on and do to provide students 

with learning opportunities. Within the Icelandic curriculum, the priority in 

sustainability and SE is the development of action competence (í. geta til 

aðgerða) in students, with reference to their present and future role of 

being responsible citizens (MESC, 2011, p. 19). This emphasis on action 

competence focuses on building an individual’s capabilities to deal with 

unforeseen complex situations.  

Education for sustainability encompasses creating a society of 

collective responsibility where individuals develop as active 

citizens, conscious of their own values, attitudes and feelings 

for global impact and equality of all the inhabitants of the 

earth, for nature and the environment, for democracy, human 

rights and justice, for equality and multiculturalism, for welfare 

and health, and for economic development and vision of the 

future. (MESC, 2011, pp. 18–19, official translation) 

It is not surprising that SE in the Icelandic curriculum is associated with 

the development of action competence. It is because of this emphasis that 

critical engagement around every task must be evaluated on the basis of its 

educational value (Jensen & Schnack, 1997; Schnack, 2003) regardless of 

whether the world will be improved with the help of the student 

contribution. For example, a school does not become ʻgreenʼ simply by 
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conserving energy, collecting used batteries or sorting out waste. The 

crucial factor must be what the students learn by participating in such 

activities, especially in terms of thinking critically about the most 

appropriate outcomes and processes needed to reach these outcomes 

(Jensen & Schnack, 1997, p. 165). 

The focus on the development of action competence requires a 

significant shift in both teaching and learning – a learning shift from 

providing students with knowledge, to a focus on enabling them to build 

competences to make decisions responsibly for the benefit of all (de Haan, 

2010; de Haan, Bormann, & Leicht, 2010; Jensen & Schnack, 1997; Sterling, 

2007, 2009). As identified in the the national curriculum, the pedagogy to 

build such competence calls for teacher actions that are probably not 

consistent with current practice (MESC, 2011, p. 15). Thus, although 

curriculum implementation is commonly fraught with a variety of teacher 

specific and environmental factors (Fullan, 1992, 2007; Lewthwaite, 2001, 

2004), the focus on SE in the curriculum and its mandate to foster the 

development of student action competence is likely to make the situation 

for teachers and schools in Iceland particularly problematic.  

It is important to this study’s intent that the release of the national 
curriculum should be accompanied by legal requirements for each school 
including three tasks in relation to school development. These three tasks 
are: conducting school self-evaluation, developing a school curriculum plan 
that corresponds with the national curriculum, and developing a continuous 
professional development plan (The Compulsory School Act No. 91/2008, 
Articles 8 and 12). The release of the national curriculum in 2011 in 
conjunction with the operational requirements from 2008 provides a 
potential opportunity for synergy between the two mandated imperatives.  

The nature of the teaching task in SE requires opportunities for learners 
and teachers to build up action competence through participation in 
individual and collective experiences (Mogensen & Schnack, 2010; Roth, 
2010; Sterling, 2009). This calls for collective inquiry and the development 
of collective teacher efficacy, as well as indicators of teachers´ capacity to 
carry out teaching tasks in non-traditional and emerging curriculum areas in 
order to improve student understanding (Kurz & Knight, 2004; Macdonald, 
2009). This attention to collective professional development is identified as 
a significant influence on school reform, especially when the task at hand is 
seen to be complex (Fullan, 1992, 2007), such as is symptomatic of the 
implementation of SE.  
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1.3 Wicked problems 

One of the reasons SD is so difficult to achieve in practice is that it is a ‘wicked 

problem’, where issues are often characterised by lack of clarity, uncertainty, 

ambiguity, high risk and limited understanding (Pryshlakivsky & Searchy, 

2013), as well as being subject to forces of fragmentation (Conklin, 2005). 

These challenges and the fact that SD necessitates addressing environmental, 

economic and social issues at the same time further complicates the matter. 

In a defining article Rittel and Webber (1973) explained the properties that 

distinguish wicked problems from hard but ordinary problems. The cause and 

effect of a wicked problem are extremely difficult to identify, tending to be 

intractable and elusive because they are influenced by many dynamic social 

and political factors, as well as biophysical complexities. Camillus (2008) and 

Batie (2008) further point out that wickedness does not have degrees of 

difficulty. Wicked issues are different because traditional processes cannot 

resolve them since they have innumerable causes, are tough to describe and 

do not have a right answer.  

Contrasting wicked problems with tame problems Kreuter, De Rosa, 

Howze, and Baldwin (2004) explain that although tame problems are 

frequently complex and difficult they are those that can be clearly outlined 

and solved by experts who produce workable solutions using the analytical 

approaches of relevant disciplines. 

Macdonald (2013) uses Ferkany and Whyte’s (2011) and Murgatroyd´s 

(2010) arguments to explain how solutions to wicked problems are neither 

right nor wrong and sometimes the problem itself does not appear until the 

solution is found. Macdonald agrees with Brown, Harris, and Russel (2010) 

that what is required and crucial for working with wicked problems in 

sustainability is both to acknowledge the strong and reciprocal relationship 

between nature and society and to use transdisciplinary approaches. Such an 

approach includes creating a collective understanding of an issue by including 

the personal, the local and the strategic, as well as specialised knowledge. 

Since wicked problems are part of the society that generates them, any 

resolution brings with it a call for change in society. Discussing sustainability 

as emerging pedagogic practice Macdonald (2013) further points out that 

the wickedness of sustainability extends into curriculum development and 

implementation. It not only requires valuing different types of knowledge 

but calls for attention to the process and the ways in which participation is 

encouraged and developed. This has implications, because current practices 

in schools do not presuppose wickedness – typically students are expected 

to solve generic problems, independent of context and representing one 
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kind of knowledge (Macdonald, 2013, p. 11). Therefore, sustainability is in 

itself a wicked problem, and bringing about changes in schools is also a 

wicked problem. 

1.4 Sources of information for school development  

In the literature, a close relationship exists between improved collective 

teacher efficacy (CTE) and school development, where the goal to enhance 

learning is indicated (Adams & Forsyth, 2006; Goddard, Hoy, and Hoy, 2000; 

Parker, Hannah, & Topping, 2006). Teachers’ collective sense of their 

capabilities to carry out tasks such as school-based curriculum 

implementation is known to be correlated to the success of such initiatives 

(Stewart & Prebble, 1993). CTE is thought to be a productive concept to 

capture the whole school approach of development and the collective 

element of learning (Goddard, Hoy, & Hoy, 2004). Strong efficacy beliefs 

among teachers affect school climate and collaboration and promote high 

levels of achievement of institutional goals (Tschannen-Moran & Barr, 

2004). For efforts such as SE achieving school-wide priority and pedagogical 

changes of significance,  improvement in collective teacher efficacy is 

central to seeing the intended curriculum become the implemented 

curriculum in schools. 

So how can whole-school efforts towards such a significant task be 

executed? And what sources of information are available to teachers and 

school administrators for forming judgements of efficacy? School-based 

curriculum implementation and improvement is suggested to come from a 

systematic, co-ordinated, collaborative and sustained effort for the purpose 

of  changing learning conditions at classroom and school level (Lewthwaite, 

2007). At the heart of school development is action research aimed at 

understanding the current context and conditions in which change is to 

occur (Stewart & Pebble, 1983).  

In Iceland, there is no well established tradition of systematically 

gathering information to evaluate and/or reflect on each school´s situation 

(Davíðsdóttir et al., 2011; MESC, 2014). Schools seem to have limited 

specialised knowledge and experience in self-evaluation alongside 

weaknesses in CPD opportunities (Frímannsdóttir, 2010). In the Nordic 

countries the use of appraisal and feedback seems to be mostly based on 

comparing test scores from national tests (Hudson, 2011; OECD, 2009). 

According to results from the TALIS research (Teaching and Learning 

International Survey), more than 60% of teachers in Iceland, Norway and 

Denmark disagree that their school principal has effective methods to 
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determine whether teachers perform well or badly, and it appears that 

focus on engaging individual teachers in appraisal and feedback is less 

frequent in the Nordic countries than the other participating countries 

(OECD, 2009). 

A variety of strategies have been described for systematic data gathering 

and understanding current situations in schools, one of which is the use of 

validated instruments (Cohen, Manion, & Morrison, 2011). Systematic 

analysis using standard instruments is a well-developed area of educational 

research, mostly comprising research into participants´ perceptions of their 

educational environment (Lewthwaite, 2007; Stufflebeam & Shinkfield, 

2007). A systematic analysis is conducted through the use of measurement 

instruments that are able to assess the various traits and attributes of the 

environment known to directly influence the task at hand.  

An example of such an instrument is Lewthwaite´s (2001) Science 

Curriculum Implementation Questionnaire (SCIQ), which was developed to 

investigate the factors influencing science curriculum implementation at 

primary school level in New Zealand. The use of such standardised 

instruments is seen as a time-efficient, accurate, but somewhat superficial 

means of understanding the factors at work within the educational context 

(Fullan, 2000; Guskey, 2000). The superficial nature of the data collection 

can be overcome if the instrument application is associated with collective 

dialogue around the data in the school (Hargreaves & Fullan, 2012). By so 

doing the data serves as a valuable source of information to enhance 

collective knowledge and understanding of the school’s procedures and 

problems and promotes engagement and collective capacity to deal with 

them (Creswell, 2005; Stewart & Prebble, 1993). As stated by Owens (1995, 

cited in Lewthwaite 2001), the employment of a good diagnostic tool 

becomes the starting point for the articulation of a reasonable prognosis. 

The implication is that for schools on their journey of implementing SE and 

at the same time self-evaluating their progress, information at district, 

school, and personal level needs to be used in order to identify a collective 

course of action. This information provides the foundation from which 

discussion, reflection, and deliberate focused change can be built (Creswell, 

2005; Hargreaves & Fullan, 2012; Stewart & Pebble, 1993). 

1.5 The story behind the thesis 

Every thesis has its own story, some more unique than others. One part of 

the story of this thesis is my personal background, including my formal 
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education, work experience, field of interests and view of life and how these 

came to influence me in selecting this as a focus for doctoral research.  

My formal educational background includes a B.Sc. in Geography from 

the University of Iceland, a B.Ed. in Education with majors in 

chemistry/physics and history/sociology from the Iceland University of 

Education and an M.Ed. from the University of Aberdeen in Scotland with 

an emphasis on educational leadership and school self-evaluation. 

Following this, I worked for over a decade both as a subject teacher in a 

compulsory school (mostly teaching geography as part of social studies) and 

a subject leader in social studies. For the last six years I worked in a 

compulsory school where I was also project manager of school self-

evaluation and thus I gained a unique opportunity to cooperatively develop 

the school´s emphasis in self-evaluation, constantly asking, how good is our 

school, and how do we know that? The aim was to enhance school 

development, to motivate teachers and administrators to use information 

provided by themselves as feedback to make judgements and decisions in 

order to improve their practices.  

As in most stories I moved from one chapter to the next. Changes in my 

personal life and an interest in research provided opportunities to focus full 

time on preparing future teachers for their work in schools. Through that 

time my view on teaching and the role of the teacher has not changed 

much, but my interest in the role and importance of school leaders has 

strengthened and become more focused. Through my experience and 

learning, I have better realised that school leaders play a crucial role in 

supporting teachers in their continuous professional development. The 

modern world is characterised by constant changes that make complex 

demands on teachers who cannot, and should not, deal with them alone. 

Therefore, it is more important than ever to focus on the enrichment of the 

school community and the cultivation of leaders from within the 

community. That calls upon a leadership style based upon teamwork, a 

sense of community, participative decision-making, strong ethical and 

caring behaviour, and concern for growth of people. This approach has 

many of the characteristics of what is called servant leadership (Hayes & 

Comer, 2010; Sipe & Frick, 2009). 

My background also includes stories of my participation in youth work 

within the frame of YMCA/YWCA Iceland and my local church. Within that 

context, I have had various roles ranging from being a participating girl and 

a youth leader to different administrative and leadership roles. 
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These experiences have influenced my interests in education and school 

development in particular, all of which are in one way or another related to 

the various dimensions of sustainable development and the social, 

environmental, cultural and economic framework. The thesis deals with this 

context and tells the story of the framework of sustainable development, as 

well as how it can be pursued within compulsory school through 

sustainability education. 

1.6 The aim of the study 

In an effort to explore and understand the demands being made on 

education by society working with SE, it is important to identify what 

constrains and what contributes to the implementation of an emerging 

curriculum area such as SE. Teachers as professionals must make their own 

decisions about what to do and how, but they also need opportunities to 

understand and critically discuss some of the underlying ideas of SE. 

Through such deliberation they can better make informed decisions and 

feel a sense of efficacy in dealing with the tasks presented by SE. 

The general purpose of this study is twofold. First, it seeks to gain an 

understanding of the constraints and contributors to the implementation of 

SE as an emerging curriculum area at compulsory school level in Iceland. 

Second, it endeavours to develop an evaluation tool for teachers and school 

administrators to use collectively to identify their current situation and 

course of improvement for SE.  

In a manner similar to which the SCIQ instrument was designed and is 

used, it was anticipated that an instrument suitable for measuring the 

collective teacher efficacy for SE could be developed. In working with the 

instrument, schools could map their current development and identify 

feasible next steps, including planning of CPD and revision of the school 

curriculum. This information could subsequently be used by schools to self-

evaluate and monitor their progress in the development and 

implementation of school-based SE.   

1.7 The significance of the study 

The problems associated with the implementation of sustainability as an 

emerging curriculum area are not only of significance in Iceland; they are of 

worldwide concern (Frisk & Larson, 2011; Gross & Nakayama, 2010). 

Education that enhances sustainable development and critical awareness of 

people´s collective responsibility, both at local and global level, is 

acknowledged as important to every child´s schooling and enlightenment 
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(Gadotti, 2010; McKeown & Nolet, 2013; Sterling, 2012). This is also 

considered increasingly urgent because schools have a shaping influence on 

future citizens and leaders of the world and ‘the education they are 

provided with should be focused towards helping them decide what is 

technically possible, culturally acceptable and morally and politically right’ 

(Huckle, 2012, p. 44). 

The current study serves to fill this identified need by describing the 

procedures and outcomes used in the development, validation and refining 

of the Sustainability Education Implementation Questionnaire (SEIQ), a 

web-based instrument that can be used by individual schools in action 

research to self-evaluate and monitor their progress as a collective in the 

development and implementation of school-based SE. Although the study 

applies to the Icelandic context, the outcomes of this research are of 

importance to school jurisdictions internationally, since these are faced 

with the imperative, both from internal and external influences, to 

prioritise SE as a whole-school curriculum approach. The study is significant 

for this reason as well as the fact that the instrument developed is believed 

to be the first of its kind which can support schools in this process.  

1.8 Overview of the thesis 

This thesis consists of six chapters and six appendices. This first chapter has 

outlined the intentions and ramifications of the study. 

Chapter two provides a literature review concerning concepts of 

sustainability, sustainable development and viewpoints of SE. It examines 

factors, both within the context of general education and school develop-

ment, which are specifically likely to be relevant when implementing 

sustainability as an emerging curriculum area with a focus on collective 

teacher efficacy. 

The third chapter describes the two problems the thesis addresses; it 

identifies the research questions and selected approaches for the research. 

Then the study methodology is explained, emphasizing the two phases of 

the study. The chapter closes by a discussion of ethical issues at hand. 

In the fourth chapter findings are presented in four sections, two being 

qualitative and two being quantitative. First the constraints and 

contributors to implementing sustainability, identified by participants from 

four Icelandic compulsory schools, are introduced. Then an analysis of 

principals‘ understanding of the concept of sustainable development is 

elucidated, as well as their view of their role in SE and school development. 

The third part reports on the development and validation of the SEIQ and in 
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the fourth and final section a case study involving an application of the SEIQ 

is presented. 

In the fifth chapter the findings are discussed in relation to the research 

questions and intentions presented. The implications and limitations of the 

study as well as recommendations for further research are identified. 

Following the references are six appendices. The first two comprise 

information about the two research and development projects, ActionESD 

and EmergeCTE, to which this study is related. The third appendix is an 

English translation of the preparatory survey conducted within the first 

phase of the study. The fourth appendix includes the trial instrument (143 

item list), the fifth includes the factor loadings of the SEIQ (53 item list), and 

the sixth includes the final version of the SEIQ. 
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2 Review of the literature  

As a researcher in education I am walking a path that intersects with those 

of many others around the world. This is significant since SE concerns global 

as well as local issues and building up an understanding of SE and a range of 

local and international viewpoints is valuable. 

Societies and the world community have changed during the last few 

decades, and the schools identify the need for change as well. With new 

demands for building capabilities to deal with complex situations there has 

been a shift from providing students with knowledge that they must learn, 

to enabling them to build competences to make decisions responsibly for 

the benefit for all. 

These demands bring changes to the work of teachers, who have to work 

more collectively, build up their own capacities to do so, and make new 

decisions of what to teach, how to teach and how to evaluate their own work 

and students´ learning (Hargreaves, 2000). Also, teachers themselves must 

have opportunities to work towards learning for the 21st century.  

Figure 1 Contribution of the five pillars of learning to SE 
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The United Nations Educational, Scientific and Cultural Organisation 

(UNESCO) (n.d.) promotes the notion of five ʻpillars of learning’ (UNESCO, 

1996) and work currently being done in the Decade of Education for 

Sustainable Development (DESD) 2005–2014. The aim of designating a 

whole decade to education and sustainable development was to support 

United Nations‘ member states in developing their education systems by 

creating a variety of strategies, goals and guidelines with an emphasis on 

participation and capacity building (UNESCO, 2009; n.d.). The five pillars are 

learning to be, learning to know, learning to do, learning to live together, 

and learning to transform oneself and others (UNESCO, 1996), and together 

they make a contribution to SE (Figure 1). 

The fifth pillar, of learning to transform oneself and others, lies at the 

very heart of SE. Or, as Finnbogason (1903), a pioneer in Icelandic 

education, said:  

We all receive from others and we all must give again, and we 

do both, whether we want to or not. And the value of man 

depends on how much we can receive from others, how much 

we can enrich (transform) that which we receive and how 

much and how well in turn we can give. ...  

All the activities of man consist of these three: receiving, 

transforming and giving, irrespective of the name by which 

they are known. (Translation, Allyson Macdonald) 

The literature review of this thesis was conducted with two intentions. 

First, it aimed at understanding the content and processes considered 

important in enhancing work with sustainability in schools. The 

identification of these factors was essential in providing a validation to the 

outcomes of the qualitative component of the study through the 

identification of factors influencing implementation of sustainability as an 

emerging curriculum area. Another aim was to give insight into the factors 

that have influenced school development and in particular its relation to 

collective teacher efficacy. Second, the literature review assisted in the 

identification of ‘items’ that could be included in the instrument to be 

developed as to be described in the methodology chapter.    

In this chapter, which is divided into eight sections, the first presents 

definitions and distinctions of concepts related to sustainable development. 

Section 2.2 connects sustainability with education internationally and 

Icelandic context, and in section 2.3 the contents and processes of 
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education enhancing sustainability as an emerging curriculum area are 

presented. Following this, in section 2.4, the emphasis within the Icelandic 

national curriculum on building individual action competence, 

demonstrating how this requires participation in learning contexts 

encouraging pluralistic views is presented. Then, in section 2.5, challenges 

to its implementation in schools are elucidated. Next, in section 2.6, the 

concept of collective teacher efficacy is presented with conceptions of 

teacher efficacy and sources of efficacy building information. This is 

followed in section 2.7 by an explanation of the Icelandic school context 

and framework for developing and assessing collective teacher efficacy with 

regard to SE. The chapter closes with a summary in section 2.8 drawing 

attention to possible issues constraining and contributing to schools’ ability 

to work with sustainability within their particular environment. 

2.1 Sustainability and sustainable development 

No universal models of sustainable development (SD) exist. While there is 

overall agreement on principles of sustainability and supporting concepts, 

there are nuanced differences in approaches according to contexts, 

problems and priorities. In publications produced during the last decade or 

so, distinctions are made between sustainability and SD, and concerning 

education for sustainable development (ESD), education about sustainable 

development and sustainability education (SE).  

 Sustainability is often thought of as a long-term goal, the aim being 
to achieve some kind of an equilibrium or a balance among various 
systems (UNESCO, n.d.; Nolet, 2009).  

 Sustainable development refers to the many processes and pathways 
to achieve this goal (e.g. sustainable agriculture and forestry, 
sustainable production and consumption, and democratic 
approaches).  

This distinction is pointed out in the 2011 curriculum in Iceland where 

sustainability (í. sjálfbærni) is used as the final goal and sustainable 

development (í. sjálfbær þróun) is the path towards it (MESC, 2011). 

The discourse of sustainability came into education in part through 

environmental education (EE) in which attention is paid to human influence 

on nature and use of natural resources. The United Nations (UN) 

conference in Tbilisi 1977 confirmed EE as a priority area. In the following 

years the attention was mostly on ecological issues, but slowly social and 

political topics emerged. Agenda 21 was issued by the UN in 1992 as a five 
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year plan of action to enhance sustainability globally, nationally and locally 

through actions taken by public bodies and major non-govermental 

organisations, thus recognising education as a key tool of sustainable 

development (UNCED, 1993). Many Icelandic municipalities were highly 

ambitious in implementing Local Agenda 21 (Bergmann et al., 2008). 

Between the next two UN conferences, the 1997 conference in Thessaloniki 

and the 2002 conference in Johannesburg, UNESCO argued that SE is not 

simply an extension of EE or an integration of development and EE. In 

UNESCO’s view SE is a catalyst for social change, a means for fostering 

values, behaviour and lifestyles required for a sustainable future (Bergmann 

et al., 2008; Huckle, 2005).  

The UN initiative of designating a decade for SE underscores the 

importance of education as a motor for change. UNESCO (2011) makes 

proposals concerning content, paying special attention to interdisciplinary 

topics of both local and global concern, as well as approaches and working 

methods to be used in schools. SE requires that we evaluate our immediate 

aims and everyday objectives from a holistic perspective, weaving together 

social, environmental, cultural and economic issues, rather than considering 

them as separate spheres (UNESCO, n.d.).  

Macdonald (2009) summarised different conceptions of understanding 

SD, explaining that as a ʻcontested conceptʼ it can draw on a variety of 

world-views (Figure 2).  

Figure 2  Changing conceptions of sustainability (Macdonald, 2009, based on 
Hopwood, Mellor, & O’Brien, 2005) 

Three sectors have been traditionally involved in the concept – 

economy, environment and society. Later, however, culture was added as 

the fourth. The model of intersecting sectors (left, Figure 2) is based on a 

rational approach where the solutions to sustainability in one sector are 

generally sought within that sector and only occasionally through 

interacting with one or both of the other sectors. A nested model or radical 
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approach to sustainable development (middle, Figure 2) shows the sectors 

as interdependent with the environment as the limit. Giddings, Hopwood, 

and O´Brien (2002) maintain that the nested model still suggests that 

economy, environment and society are somehow separate entities. They 

argue that the boundary between society and the environment is ‘fuzzy’, 

and that it may be more helpful to focus on the more general idea of 

human needs and well being than on the economy or society, resulting in 

the ‘amoeba like’ model (right, Figure 2) (Hopwood, Mellor, & O´Brien, 

2005). Some suggest that the issue is one of reconsidering ʻthe good lifeʼ 

(Milbrath, 2002). A telling visual reflects whether and in what areas in our 

search for well being we have moved beyond environmental limits (Figure 

3) (Macdonald, 2011a). 

Figure 3 ʻThe good lifeʼ exceeding nature’s limits 

The difference between education about sustainable development and 

education for sustainable development is important (Gadotti, 2008; 

UNESCO, 2005a). The former creates awareness or theoretical discussions, 

whereas the latter represents the use of education as a tool to achieve 

more sustainable futures. Sterling (2001, 2003) makes distinctions between 

sustainable education and education for sustainable development (ESD), 

implying that the concept ‘sustainable education’ brings with it a paradigm 

change which asserts both humanistic and ecological values. Education for 

something, such as ʻthe environmentʼ or ʻcitizenshipʼ tends to be 

accommodated and marginalized by the existing mainstream and thus 

sustains unsustainability (Sterling, 2001, p. 14).  

In 2004 Sterling used and explained the concept of sustainability 

education as being not just another issue to be added to an overcrowded 
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curriculum, but ʻa gateway to a different view of curriculum, of pedagogy, of 

organisational change, of policy and particularly of ethosʼ (2004, p. 50). By 

using SE, Sterling (2004) maintains that we move the focus from how we 

educate toward sustainability to education itself – education’s paradigms, 

policies, purposes and practices, and its adequacy for the age we find 

ourselves in. To further explain, Sterling says ‘sustainability education’ thus 

indicates a move from the response typical of provision, i.e. learning through 

education, which is the common subject of discourse, to a paradigm, i.e. 

learning within education, focusing on the epistemic sets of values and ideas 

that fundamentally influence curriculum thinking and design.  

More recently, however, Sterling (2009) distinguished between 

sustainable education and sustainability education stating that the latter is 

included in the former. He explains his preference for using sustainable 

education because it implies a necessary change of culture in education as a 

whole. This distinction is not found within other literature I have read. Within 

the literature, those who do not use the ESD concept agree in general with 

Sterling´s definitions of sustainable education, but use the term sustainability 

education for the same purpose (Nolet, 2009; Roth, 2009, 2010; Shallcross & 

Robinson, 2009; Stibbe, 2009; Wade, 2007; Zandvliet & Fisher, 2007).  

In the 2011 national curriculum in Iceland the term sustainability 

education (í. sjálfbærnimenntun) is used. Linking these words, sustainability 

and education, indicates the means by which the goal is to be accomplished 

(MESC, 2011). I prefer to use the concept sustainability education on three 

grounds. First, it comprises the meaning put forward both by UNESCO and 

the Icelandic national curriculum, and second, it is more open to related 

iterations than Sterling‘s sustainable education, where the concept 

indicates in my perception a permanent, fixed view of a solution. Third, the 

concept of sustainability education requires a transdisciplinary approach 

working with sustainability as a principle, not as a tactic, as will be discussed 

in the next two sections. A linguistic bonus is that it translates well into 

Icelandic language as sjálfbærnimenntun. 

2.2 Sustainability and education 

The concept of SD is complex and builds on various approaches, which 

encourage people to understand the difficulties and synergies in tackling 

the issues threatening our planetary sustainability. While there is some 

agreement on basic principles of sustainability, there are nuanced 

differences in approaches according to contexts, problems and priorities. It 

is often recommended that goals, emphases and processes should be 
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defined locally in order to meet conditions in culturally appropriate ways 

(UNESCO, 2005b). At the same time global understandings are also 

important. This is reflected in UNESCO’s (2009) indicators of sustainability 

in emerging pedagogic practices (SEPP) (Table 1) that can be used as a guide 

for SE in schools. 

Table 1 Indicators of sustainability in emerging pedagogic practice (SEPP) 
(adapted by Allyson Macdonald from UNESCO, 2009). 

SEPP is the 
responsibility of all 

SEPP reflects  
dimensions of time 

and space 

SEPP is about 
making a safe 

world 

SEPP is 
holistic 

SEPP is collective 
action 

No single discipline 
should claim SEPP 
for its own, but all 
disciplines can 
contribute to it. 
SEPP builds civil 
capacity for 
community-based 
decision-making, 
social tolerance, 
environmental 
stewardship, 
adaptable 
workforce and 
quality of life.  

SEPP reflects the 
ever growing needs 
of societies; 
acknowledges that 
fulfilling local needs 
often has 
international 
effects and 
consequences; and 
addresses content, 
context, global 
issues and local 
priorities.  

SEPP is about 
helping to build 
a sustainable 
and safe world 
for everyone; 
and must 
become a 
concrete reality 
for all our daily 
decisions and 
actions.  

SEPP 
contributes to a 
person’s 
complete 
development, 
mind and body, 
intelligence, 
sensitivity, 
aesthetic 
appreciation 
and spirituality. 

SEPP encourages a 
more viable and 
fairer society for 
everyone. SEPP 
teaches people to 
reflect critically on 
their own 
communities, and 
empowers people 
to assume 
responsibility for 
creating and 
enjoying a 
sustainable future.  

Recent international developments in many countries provide evidence 

of the introduction of SE in state, provincial and national curricula (for 

example, Australian Curriculum, Assessment and Reporting  Authority, 

2011; Education Queensland, 2009; Education Scotland, 2012; Manitoba 

Education, Citizenship and Youth, 2009).  

Within the SE literature various recommendations have been outlined 

for creating and planning sustainability evaluation programmes (Scott & 

Gough, 2003, 2004). Ideas and pathways for university have been created 

using diverse approaches (Foster, 2013; Moore, 2005a, 2005b; Reid, 2013; 

Rowland, 2013). In schools, examples of support provided by educational 

authorities often include presentations, curriculum evaluation guides and 

models of evaluation processes, and ideas of how to embed environmental 

and sustainability education into the work of teachers and learners. 

Examples include an exclusive toolkit by McKeown (2002), an Australian 

handbook by Delgado (2007), Scottish websites about their journey to 

excellence by Education Scotland, Foghlam Alba (2012), a guide for 

sustainable schools in Manitoba by International Institute for Sustainable 
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Development (IISD) and Manitoba Education (n.d.), the Canadian program 

Learning for a Sustainable Future (LSF) which is a response to the UN DESD 

by Kozak and Elliot (2012), and the structure of curriculum support 

provided by New South Wales Department of Education and Communities 

(2012). These resources share an emphasis on providing explanations of 

what sustainability is, and what sustainable schools using a necessary whole 

school approach look like. Syllabus, aims and directions to resources are 

provided, together with questions for reflection intended for teachers 

about their school and for students about what kind of society they want to 

live in as well as ideas to promote the attitudes and skills required to 

participate in such a world. The weakness of these resources is that they 

pay insufficient attention to the processes used in such enactments and 

even less attention to collective actions and factors that have influenced 

positive outcomes.  

Iceland has followed international developments in which SE has 

become part of national policy, and has been embedded in the curricula for 

preschools, compulsory schools and upper secondary schools. It has to be 

admitted, however, that Iceland has been ʻone step behindʼ some other 

European nations, although following the example of other Nordic countries 

(Bergmann et al., 2008).  

Iceland´s first strategy on sustainability was issued by the Ministry for the 

Environment (1998). The major emphasis was on the environment, 

particularly on use of natural resources and environmental protection, as in 

the two policies published in 2002 and 2007 (Ministry for the Environment, 

2002, 2007). Voices of concern for sustainability were still not receiving the 

attention of policymakers. Then, in autumn 2008, the whole banking system 

of Iceland collapsed and a recession set in. It was in this context that a new 

sustainability policy of the Icelandic government was issued (Ministry for the 

Environment, 2010) and the first time a sustainability policy document 

included a special emphasis on education. Then, in May 2011, a new national 

curriculum for pre-, compulsory and upper secondary school levels was 

issued in which the six fundamental concerns (í. grunnþættir) were 

introduced: literacy, sustainability, health and welfare, democracy and 

human rights, equality (equity) and creativity. Based on a law from 2008 the 

curriculum states that the main objective of preschool, compulsory and 

upper secondary school is to encourage the general education of Icelandic 

citizens and to promote schools as environments which encourage students’ 

active participation in democratic society, within and outside school (MESC, 

2011, p. 11). As stated in the preface to the national curriculum: 
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It is of great importance to develop systematically the 

knowledge, skills and attitudes that strengthen individuals’ 

future ability to be critical, active and competent participants 

in a society based on equality and democracy. The 

fundamental pillars are, among other things, expected to 

improve this. Schools are factually the only institutions of 

society that can guarantee youth an opportunity to prepare for 

active participation in a democratic society, exercise critical 

and creative thinking and to face diverse social and cultural 

circumstances. (MESC, 2011, p. 5, official translation) 

The fundamental concerns are to be reflected in all the educational 

activities of schools, both formal and informal, and are not to be limited to 

the content of school subjects and prescribed areas of study.  

The six concerns require diverse approaches and further development of 

emerging curriculum areas (ECA) in schools. Teachers are expected to 

undertake revisions of their school curricula and many will find themselves 

facing teaching tasks which require collaboration and integrated and/or 

transdisciplinary approaches; the acquisition of new skills, knowledge and 

capabilities; and, in some cases, a new ʻframe of mindʼ with regard to the 

purpose of education (Huckle, 2005).  

The argument for dealing with SD within education is stronger than our 

obligations to fullfil international agreements. We face complex social 

phenomena. There is a great demand for education reform in order to be 

able to work with political, social and cultural changes, as well as scientific 

and technological transformations (UNESCO, n.d.). To deal with a complex 

and unpredictable world we need capabilities that cannot be acquired 

through knowledge transfer, splitting students´ reality into separate units or 

reducing everything to lineal cause-effect sequences (Jóhannesson et al., 

2008; Ministry for the Environment, 2010; Roth, 2010; Sterling, 2009). 

Education must take account of a constantly changing world and there is an 

urgent need for teachers to think anew about learning areas and the kind of 

teaching that will promote learning for the 21st century. There are no top-

down solutions. Teachers need opportunties to investigate or describe the 

teaching task associated with SE that will both support and require collective 

responsibility (Biddle & White, 2010). Also, through reflection on bringing SE 

into teaching modules, teachers learn and develop an understanding of the 

multi-faceted nature of SE and thus the teaching task (McNaughton, 2012). 

This is important, because teachers themselves must understand how to 

assess their own ability to work in an ECA of an transdisciplinary nature 
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(Pálsdóttir, Macdonald, & Jóhannesson, 2009). This means that the holistic 

approach to sustainability calls for collective inquiry and the development of 

collective teacher efficacy (CTE), indicators of teachers´ capacity to carry out 

teaching tasks in nontraditional curriculum areas.  

Research in Iceland indicates that teaching methods and schools change 

less and at a slower pace than expected when alterations to the national 

curriculum are introduced, such as in innovation education and in 

information and communication technology (ICT) (Jónsdóttir, 2007; 

Macdonald, Hjartarson, & Jóhannsdóttir, 2005). The education of teachers is 

generally an issue when change is introduced. For example, the Ministry of 

Education, Science and Culture published a survey of the education of science 

and mathematics teachers in 2005, bringing to light the not unexpected 

finding that fewer than 40% of those teaching science are trained to do so 

(MESC, 2005). Science education research in 17 schools in coastal, rural and 

urban areas in Iceland in 2006–2007 indicated a gap between the intentions 

expressed in the 1999 national curriculum and the reality which faces 

teachers (Macdonald, 2006; Pálsdóttir, 2007; Pálsdóttir & Macdonald, 2008a; 

Thórólfsson, 2007), even if they accept the ideas in the new curriculum.  

The focus of the 2011 national curriculum in Iceland is grounded in a 

supposition that education can be a motor for societal change. Through SE, 

people develop a ‘frame of mind’ (Bonnett, 2007; Huckle, 2005) and begin to 

engage in negotiating a sustainable future, making decisions and acting on 

them. Such an approach to SE requires an evaluation of our immediate aims 

and everyday objectives from a more holistic perspective, weaving together 

social, environmental, cultural and economic issues, rather than considering 

them as separate sectors (Huckle & Sterling, 1996; UNESCO, n.d.).  

Collective teacher efficacy theory suggests that individuals need 

information to make value judgements and evaluate their own capacity to 

tackle change. By law in Iceland, each school is required to carry out self-

evaluation (The Compulsory School Act No. 66/1995; No. 91/2008), the 

focus most often being on school-wide or whole school activities, such as 

the quality of school management, job satisfaction of staff (Ólafsson & 

Björnsson, 2009) and the views of parents. Such self-evaluation should 

facilitate access to information about schools and teaching and progress in 

implementing SE. In order to provide guidance for schools in their self-

evaluation work, the Ministry published in 1997 a 23 page booklet entitled 

School Self-Evaluation introducing general criteria for self-evaluation of 

schools (MESC, 1997). There is a need for guidance on self-evaluation in all 

curriculum areas, including SE. 
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2.3 Sustainability education – contents and processes 

In the literature on SE, values, emotions, experience and actions are 

suggested as a means to initiate and develop the capacities to be an active, 

responsible citizen who takes economic, social and environmental issues 

into account (Breiting, Mayer, & Mogensen, 2005; Jensen & Schnack, 1997; 

Roth, 2009, 2010; Schnack, 1994, 2003; Sterling, 2009; UNESCO, 2005a; Van 

Poeck & Loones, 2011).  

SE addresses both content and processes, the aim being to equip 
individuals and groups with skills they need to make conscious choices. To 
be able to do so there is a need for knowledge and a general need for 
systems thinking, especially interactivity (Van Poeck & Loones, 2011).  

SE is aimed at developing values including activities that clarify values 
and facilitate discussions in which new values can be considered and 
created. This is said to be achievable by working on significant themes in an 
experience-oriented manner where emotions, diversity of opinions and 
underlying values are considered, not as obstacles, but as enriching (Huckle, 
2005; Læssøe, 2010; Sterling, 2009; Van Poeck & Loones, 2011). Also, SE is 
regarded as action-oriented and the skills to address sustainability issues 
should be acquired through personal experience. For this to be achieved, 
learning should be focused on capacity building to help learners to cope 
with feelings of fear and anxiety about things that are considered wrong. 
Working with values gives learners the courage and commitment to take 
actions themselves, to participate, to be responsible citizens in society.  

Van Poeck and Loones (2011) summarise what SE processes require (Figure 4). 

Figure 4 Content and processes of sustainability education  
(Van Poeck & Loones, 2011, p. 5) 
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First, SE is about ʻexpandingʼ one´s horizon, broadening one´s 

perceptions, looking both at the present and to the future, at both 

individual and private affairs as well as social structures and processes. This 

leads to greater empathy. Second, SE involves ʻconnectingʼ which includes 

understanding relationships, patterns and influences among different areas 

of life. This means recognising that actions have systemic implications 

which leads to a better understanding of one’s reality. Third, SE is 

ʻintegratingʼ, i.e. it seeks positive synergies and anticipates the systemic 

consequences of actions. This leads to an acceptance of one’s share of 

responsibility. Both content and processes are important in SE. 

2.3.1 How is SE different from EE? 

There has been a change of emphasis in moving from environmental 

education (EE) to sustainability education (SE) and within the Icelandic 

context, this distinction is anything but clear. EE emerged as a cultural 

response to international awareness that human beings were negatively 

impacting their environments and causing ecological and social crises 

(Gruenewald, 2004). Sandell, Öhman, and Östman (2005) pointed out that 

the task of environmental educators was to formulate certain standards of EE 

and to develop both content and methods to modify the behaviour of 

students in accordance with those values and perspectives. Today, however, 

attention is also on the social and cultural context-dependent character of 

the issues humans face, focusing on raising awareness and building 

capacities, rather than modifying behaviour (Bergmann et al., 2008; Gough & 

Scott, 2007; Roth, 2010; Schnack, 1994; Sleurs, 2008; Sterling, 2009).  

The environmental educators were the first to endorse SE, and in many 

respects kept the interest in SE alive during the decade following the 1992 UN 

conference in Rio de Janeiro. Although SE can be seen as connected to many 

development-related approaches, like human rights education and climate 

change education (UNESCO, n.d.), its particular relationship with EE stands 

out. EE has become firmly established in many countries, particularly in 

formal education systems. The most recognised effort in this direction in 

Iceland is the Eco-school programme in environmental management in which 

almost two hundred schools from all levels participate (Landvernd, n.d.). 

In its most simple terms SE can be viewed as an extension of traditional 

EE by further emphasising learner participation and the development of 

action competence. The difference between EE in its early days and the 

current idea behind SE is that EE is rooted in more radical environmental 

politics, but the radicalism of SE is the promotion of the ‘holistic’ view of 
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education (Jóhannesson et al., 2008). McKeown and Hopkins (2007) point 

out that SE puts humans and their possibilities in focus whereas EE focuses 

on humans as part of nature. Gadotti (2008) goes even further, saying it is 

not enough to talk about SE, we must take one step further and talk about 

education for sustainable lifestyles that harmonise human environmental 

ecology by means of technologies, cooperative economies and individual 

effort (p. 24). Gadotti distinguishes between sustainable development and 

sustainable lifestyles, where the latter includes the actual options 

individuals themselves have to ponder in their daily lives, but the former 

only covers the situations and context with which society provides the 

individual now and in future.  

Gruenewald (2004) identifies reasons why institutionalising EE within 

schools was a failure, not least because it was denuded of its political 

purpose. He warns against SE being categorised as a subject within the 

curriculum. If that happens it may end up like EE, as a discipline in the 

natural sciences, forgotten by the majority of teachers. In general 

Gruenewald agrees with Bonnett (2002) who suggested that SE is a a frame 

of mind that will affect all our views, decisions and actions. 

Recent publications and educational discourse show a shift from 

education to learning, emphasising the need for continuous engagement in 

sustainability within formal, non-formal and informal settings, on the one 

hand, and the need for capacity-building, participation and self-

determination for sustainability, on the other (UNESCO, n.d.). Adopting SE 

requires knowledge, capability and insight in different settings through 

diverse content, themes and projects, either within traditional subjects or 

as part of cross-curricular approaches (Breiting, Mayer, & Mogensen, 2005; 

Jensen & Schnack, 1997; Jóhannesson et al., 2008, MESC, 2011; Nolet, 

2009; Sterling, 2001; Van Poeck & Loones, 2011). SE requires integration 

with other activities in schools and as Nsubuga (2008) points out this will 

not be an easy task. 

2.3.2 SE as an emerging curriculum area  

The UNESCO (2011) expert review of processes and learning for SE indicates 

that effective SE is based on collaboration and dialogue, engaging the whole 

system that emphasises processes of innovation and of active and 

participatory learning. In the Framework for the United Nations Decade of 

Education for Sustainable Development (UNDESD) (UNESCO, 2006) the key 

characteristics of SE are: 
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 Interdisciplinary and holistic: learning for SD is embedded in the 
whole curriculum, not delivered as a separate subject; 

 Values-driven: values and principles underpinning SD are shared; 

 Promote critical thinking and problem solving: confidence in 
addressing the dilemmas and challenges of sustainability is 
developed; 

 Multi-method: different pedagogies for modelling processes are 
used, such as word, art, drama, debate, experience. 

 Based on participatory decision-making: learners participate in 
decisions on how they are to learn; 

 Applicable to life: learning experiences are integrated in day-to-day 
personal and professional life; 

 Locally relevant: local as well as global issues are addressed through 
the medium of language(s) which learners most commonly use.  

(UNESCO, 2006, p. 17) 

Ideally students would have some say in the way the assignments are 

carried out. Thus, having a choice and the opportunity to take action is  

fundamental to SE (Boschetti, 2011).  

ECA are viewed by many as tools rather than subjects and taking on the 

SE task could be complex. In ECA teachers and students must learn to be 

resourceful: they need creative skills, a grasp of technology, an 

understanding of complex issues, both local and global, and must be willing 

to innovate in their daily lives and in their future. For such learning 

outcomes to be achieved school teachers need a strong sense of efficacy 

which means that the demands of ECA must be accepted and mastered 

(Jónsdóttir & Macdonald, 2008).  

Although this may look sensible and approachable, two types of 

constraints appear. First is the challenge of implementing ECA into a world 

of well defined subjects framed within organised timetables in schools. For 

teachers, working with already defined curricula, and especially subject 

teachers,  the question of whose role it will be is raised. Together with the 

six fundamental concerns, the 2011 national curriculum in Iceland 

introduced another change. Instead of presenting aims of particular 

subjects or subject areas the approach is now defined by learning outcomes 

where the educational objective is to focus on the competences that the 

student acquires during the learning process and has acquired at study 

completion (MESC, 2011, p. 25).  
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A framework for curriculum options for sustainability is discussed by 

Kysilka (1998) who draws attention to several options. First, is a single 

disciplinary work, typical of most school programs at lower or upper 

secondary level. Second, is multidisciplinary work, based on themes (e.g. 

climate), with separate tasks in each subject and teacher coordination of time 

for the identified theme and display of work. Third, is interdisciplinary work, 

where the topic or issue to be tackled has several disciplinary roots, and is 

addressed by teacher cooperation. Fourth, is truly integrated or 

transdisciplinary work which does not belong to any particular subject, meets 

the needs and interests of the student and calls for collaboration among 

teachers and with students. In research the fourth option is similar to 

‘convergence’ (Sharp et al., 2011) or transdiciplinarity (Jerneck et al., 2011). 

Figure 5 Approaches to pedagogic practice (based on Macdonald & Pálsdóttir, 2011) 

When organising work in schools with a focus on sustainability, and 

keeping in mind the characteristics presented by UNESCO (2006), and the 

above mentioned framework for curriculum options for sustainability, one 

has to keep in mind both the choice of curriculum content and the role of 

the learner in each approach. In Figure 5 attention is drawn to different 

roles of teachers and learners on the one hand, and the curriculum content 

that is either focused on student needs and interests or based on 

disciplinary grounds on the other. Each of the four approaches (in each 

quadrant) has its own value but in this doctoral study the focus on SE is 
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based on characteristics found in the upper right hand quadrant where 

transdisciplinary pedagogic practice is such that it meets the interests and 

needs of students, the teacher is a facilitator and the learner is active and 

creative, making his/her own decisions.  

If we apply this general pedagogic model (Figure 5) to the case of 

science education it is evident in Iceland that we find versions of school 

science in all four quadrants (Macdonald, 2013). At present the fewest 

examples are found of transdisciplinary work, though the aim of SE is to use 

the needs and interests of students to drive the learning with the teacher 

acting as a facilitator. The type of knowledge needed in SE is of a 

transdisciplinary nature and yet that is one of the hardest areas in which to 

produce new knowledge (Macdonald, Pálsdóttir, & Wilson, in prep). 

How we approach each problem at hand can also be traced to how we 

view sustainability. During the last three years I have had opportunity to 

work with Allyson Macdonald and Caitlin Wilson preparing courses on 

sustainability and education within the University of Iceland, and science 

education and sustainability for Nordic doctoral students. Through this 

work we have discussed modes of pedagogic practice and how 

transdisciplinary approaches to sustainability are becoming possible as 

cracks in the walls of disciplinary silos open. The results of this work and our 

learning will now be presented. 

2.3.3 Modes of emerging pedagogic practice 

Four modes of pedagogic practices have emerged through our work and 

these are presented in Figure 6 in two dimensions. One dimension relates 

to the key features of working with levels of commitment, i.e. sustainability 

in education as tactic or as principle, and the other is the setting, i.e. science 

education for expertise or for all. 

Mapping the dual mandate of science education against attributes of 

sustainability gives rise to four modes of pedagogic practice (Figure 6) reflecting 

levels of working together, Kysilka’s categories for integration and institutional 

or individual commitment. Two modes of SEPP relate to sustainability being 

used as a tactic (lower-half), and two as principle (upper-half).  

In cases where sustainability is used as a tactic then maybe it is being 

called on to garner funds, to be ticked off on a list of indicators, to fill a gap in 

a timetable, or to meet the requirements of a national curriculum. Some 

examples of ‘sustainability’ at the tactical level indicate that studying or 

researching an issue of sustainability could be a serendipitous event, a case of 

being politically correct or jumping on a bandwagon. An educator or 
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researcher may have or could develop an understanding of the wider nature 

of sustainability as the task is carried out. When sustainability is viewed as a 

tactic and used to tackle problems presented or created by others, then 

science and technology is considered to be a driver of change and the 

expectation is that science will find a technological solution to the current 

problem but will not necessarily challenge the source of the problem. With 

science seen to be the driver of change there is an incremental approach to 

new knowledge (Lee, 2010), and behavioural change is the key indicator of 

progress (Macdonald, Pálsdóttir, & Wilson, in prep). 

Figure 6 Modes of emerging pedagogic practice (Macdonald, Pálsdóttir, & 
Wilson, in prep). 

Each os these modes of pedagogic practice are now explicated in the 

section that follows. 

Mode I 

SEPP provided under the banner of science and technology education 

(Figure 6, mode I) is mainly business as usual, providing science and 

technology education for those who will develop expertise in science, 

typically in lower or upper secondary schools. Issues of sustainability can be 

addressed if the curriculum reflects science topics within and for the 21st 

century but may require focussed and effective support for teachers, 
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accustomed as they are to 20th century science. It is found in the timetable 

as one of the ‘school sciences’ (e.g. biology, chemistry, physics), as a 

disciplinary-based subject, taught independently from other subjects and 

assessed most often by formal examination. Proponents of SEPP in this 

mode are strong on laws and definitions and may ignore the potential of 

more contextual approaches. 

There are dangers in mode I but also possible benefits. The SEPP 

activities are characterised by knowledge accumulation and the disciplinary 

base is strong, and in the hands of a committed teacher, students could 

enjoy a robust and unique start to academic practice and to the science of 

addressing issues in sustainability. Single-subject provision could extend the 

perceptions the learners have of sustainability issues, especially in 

situations where the curriculum is not statutory, giving teachers some 

freedom to work from different angles. In order to develop understandings 

of sustainability in mode I science and technology could promote 

understanding of the roles of science in society, the complexities of 

scientific work and some of its strengths and weaknesses.  

In mode I it is individual teachers who make a commitment to SEPP, 

rather than the institution as a whole (Rusinko, 2010). It is not impossible, 

and is indeed desirable, for science educators in this mode to work with 

SEPP, but it may be visible only in the short-term, as a tactic, rather than a 

long-term commitment, and may disappear when students and committed 

teachers move on. 

Mode II 

A well-known form of SEPP identified, in the lower right part of Figure 6, is 

commonly known as education for sustainable development (ESD). ESD has 

both power and potential but in many cases is still enacted at the tactical 

level (Huckle, 2006) using opportunities which present themselves through 

funding grants or curriculum demands, and not being guided by an 

institutional worldview or a sustainable vision. Policymakers introduce 

sustainable themes or topics at national level and provide funds for sustaina-

bility projects implemented by clusters of teachers in selected schools. Such 

projects facilitate activities for one to three years typically but seldom require 

institutionalising the activity. There may be interest in the institution in 

sustainability but it is often limited to school leaders or a few staff members 

and the response of teachers is possibly reactive rather than proactive. 

From a practical point of view scheduling cross-curricular work in mode 

II and facilitating cooperation rather than coordination is also difficult in 

carefully structured school timetables. This might mean that ESD will not be 
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clearly visible in the school curriculum as it is hidden away in relatively 

short-term projects. Because of the strong subject-base of school organisa-

tion and use of fixed time allocations and classroom spaces, education for 

stustainability in mode II may be an ‘add-on’ in many school settings.  

Mode III 

Sustainability science identified in the upper-left part of Figure 6 is still 

weak as a knowledge discourse, though it represents a small but growing 

approach especially in higher education and research (Jerneck et al., 2011). 

The aim in sustainability science is to develop experts, but it is not 

necessarily practiced at research universities that favour mainstream 

science (Bettencourt & Kaur, 2011).  

Sustainability science is a breakway from more traditional and tactical 

approaches of science and technology education and requires a change in 

thinking, such as adopting a systems approach (Meadows, 2008), looking at 

the reciprocal link between nature and society and working with 

‘wickedness’. The truly transdisciplinary nature of sustainability (Jerneck et 

al., 2001), the requirement that a sustainability project incorporates both 

critical and empirical research and the inclusion of governance issues allows 

mode III to be assigned to the development of sustainability as a principle 

unlike mainstream science in mode I. Cooperation of researchers is crucial. 

Mode IV 

This leaves us with sustainability education, identified in the upper-right 

part of Figure 6, in which sustainability is an underlying principle for the 

way in which the institution works. Mode IV finds teachers and learners 

doing work of a transdisciplinary nature, territory which is not well charted 

(Jerneck et al., 2011). In order to move into and keep a place in mode IV a 

deep collaborative approach is needed and inhabitants will practice and 

develop ‘action competence’, seeking to understand why the world is as it 

is now and to imagine how they would like their world and the world of 

others to be. Learners or researchers take action on their world and reflect 

on the outcomes. 

Sustainability in mode IV is not a subject to be learned, it is an imaginary 

subject, yet it can emerge as pedagogic practice. In mode IV issues of race, 

class, citizenship, resource management and ethics jostle each other in a 

struggle to define and understand what might constitute the ‘good life’ and 

well-being (Dodds, 1997). Participatory virtues and epistemic productivity 

are visible in mode IV. There are and will be fierce but essentially 

productive arguments in this mode, for example, on the premise for strong 
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or weak sustainability (Dietz & Neumayer, 2007). Most who develop 

activities in this mode will agree that transformation of society and its 

interrelation to nature lie at the core of this imaginary subject as we learn 

to imagine the way we want the world to be. 

Læssøe (2010) criticises the tactical approach to SE for experimenting 

with ‘technical fixes’ that have caused a neglect of the need for learning 

how to cope with complexities, uncertainties and the risks that characterise 

issues of SD. Like Macdonald (2013), Læssøe (2010) emphasises the 

necessity of a principled long-term view when adopting sustainability, but 

reminds us to use historical analysis when defining SE, keeping in mind how 

three types of change influence the uncertainties ahead. Firstly there are 

changes in natural systems (e.g., global climate change) and thus discourses 

about SD also change. Secondly, he identifies societal institutions, 

structures and whole cultures characterised by accelerating modernisation, 

and thirdly, these socio-cultural processes transform the conditions for 

democracy, and active participatory citizenship and thus the way the 

conditions are approached. In this context, Læssøe (2010) explains that 

everything that takes place does so within a particular context at a 

particular time. Thus, history, the steps already taken, is important to 

understand the present situation. 

The growing emphasis on competences has received some attention 

within the literature concerning education and sustainability. Mochizuki 

and Fadeeva (2010) state that growing interest in competence in SE circles 

is partly based on the presumed lack of relevance of current  educational 

provision and the need to produce change agents. Although the concept 

originated from a narrow notion of competence related to workplace 

performance, the notion of competence relevant to SE does not refer to the 

ability to carry out a particular activity to a predetermined and prescribed 

standard. They further explain how the concept of competences is more 

based on UNESCO’s (1996) report presenting the five learning pillars of SE. 

But, as Mochizuki and Fadeeva (2010) point out, while specification of 

competences is considered an important step in moving beyond treating SE 

as if it is something already existing and ready to be implemented, 

educators have shown resistance to accept (and embrace) the concept of 

competence. The argument is usually based on the association with a 

restricted vocational training and acquisition of skills rather than what most 

educationists believe to be the ‘genuine’ purpose of education, e.g. the 

development of a whole person or the formation of subjects (Mochizuki & 

Fadeeva, 2010, p. 396). Also, they imply that policy-makers, academics and 

other educators risk using narrow notions of competences which can 
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restrict or limit students’ creativity. Further, they state that if competence is 

about what we want students to do, what we (and not students 

themselves) consider valuable, and if there is no questioning of learners’ 

personal beliefs and whether they really want to do such things, SE can be a 

dogmatic exercise (p. 399). 

The second type of constraint that comes to mind when UNESCO’s key 

characteristics of SE are examined is based on the first but relates to the 

role of assessment in schools; i.e., what is assessed and how, and what view 

teachers have of their own role. Keeping in mind the challenges to be faced 

when introducing a new subject or curriculum area it can be of use to 

consider the experience of promoting the emergence of  a subject. 

2.3.4 The emergence of a subject or a curriculum area  

The experience of promoting the emergence of a holistic and integrative 

subject or subject area has revealed some constraints. Although research 

associated with curriculum implementation is widespread, actual 

identification of factors influencing ECA, in particular SE, is quite limited. A 

relevant study by Fullan (1992) involved research on factors influencing the 

implementation of New Educational Technologies in Britain. The factors he 

identified were school ‘culture’ or environmental attributes that are 

strongly influenced by the principal and overall educational administration. 

Although the actual ‘deliverer’ of the curriculum is the teacher, the 

educational administration is a critical agent in influencing school 

behaviour. Dalin, Rolff, and Kleekamp (1993) suggested that the ethos of a 

school and the climate of the individual classroom have a direct bearing on 

teaching and learning. Overall, student success is largely influenced by the 

values and norms, the structural and human dimensions, and procedures 

and processes manifested within the school environment. 

Reporting on a research on implementation of EE in three schools Yueh, 

Cowie, Barker, and Jones (2010) explained reasons why EE had largely been 

rejected by teachers. The researchers identified and used accepted 

leverage points pertaining to the introduction of new school subjects, using 

models by Layton and Goodson and examples from Europe, North America 

and Australia. These leverage points were presented in two sets of themes 

that would seem to be crucial to the emergence of any new subject in 

schools, the first theme being based on traditional curriculum theory. 

In the former set of themes introduced by Yueh et al. (2010), the first 

one includes a subject gaining a place in the school timetable. The second is 

when subject specialists emerge and offer teachers professional develop-
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ment, related to teachers constructing a professional body for the purpose 

of establishing the subject as a specialised one with academic repute. The 

third one concerns a subject gaining a place in the external examination 

system and the forming of university departments. The fourth concerns 

teachers’ material interests (such as their pay, career prospects and 

resource allocation); this being important because teachers would be 

motivated to modify their teaching to gain better status in schools. The fifth 

theme is the subject characteristics. Using Basil Bernstein´s terms, Yueh et 

al. (2010) state that a strongly bounded subject has a distinct subject 

identity due to the strong boundaries separating it from other subject 

areas. On the other hand, weakly bounded subjects have ambiguous 

identities that can impede the emergence of a new subject. The sixth theme 

draws attention to the external constituency of a subject, including parents, 

employers, trade unions, universities, scholars, politicians, administrators 

and others in the public arena.  

Yueh et al. (2010) add five more themes influencing the emergence of a 

subject or a new subject area that are not as clearly based on Layton and 

Goodman’s models. The first is the influence of syllabi and teaching 

resources which remain important for the development of teacher 

competence. The second is the recently increased interest in effecting 

curriculum change by shifting the emphasis from individual or group 

endeavour to central government leadership, for example by creating a 

mandatory curriculum and making some subjects mandatory. The third is 

the informal curriculum, consisting of everything that is done outside of the 

timetable periods as well as non-school subjects inside the school 

timetable. The fourth is non-formal education, including things relevant to 

education but not taught by teachers in or out of schools. The fifth theme 

Yueh et al. (2010) draw attention to is the driving force behind the 

emergence of a new subject, originating either from an internal or external 

power base. They emphasise that both forms of emergence need to be 

considered, but point out that external compulsion has been effective for 

subjects such as technology education and EE, both being non-traditional 

subjects or subject areas. 

In their summary of results as to why the implementation of EE in the 

three schools they studied was largely rejected Yueh et al. (2010) draw 

attention to the processes which influenced school development following 

the introduction of a new curriculum. The new subject area did not receive 

an allocated time in the school timetable and the teachers did not want to 

teach about or work with environmental issues unless those fitted within 

their own subjects and/or this was demanded by educational authorities. 
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National examinations were identified as the main constraint by teachers 

and a lack of teaching resources (mainly text books) was considered to be 

the responsibility of educational authorities. To support school develop-

ment the teachers wanted organised professional development and access 

to in-service courses and training as part of their professional development. 

These results harmonize with assertions by Fullan (1992) and Dalin et al. 

(1993) that identify impacts on curriculum implementation in the form of 

extrinsic reasons located within the educational environment and the 

leadership of the school, and also intrinsic factors such as teachers’ 

knowledge of the problem at hand and their view of learning.  

2.4 Action competence and participation 

Although there are a variety of priorities evident in SE internationally, it is 

important to note that SE in the 2011 Icelandic curriculum prioritises the 

development of students‘ action competence, with reference to the present 

and future role of being responsible citizens (Jensen & Schnack, 1997; 

Mogensen & Schnack, 2010; Schnack, 1994).  

2.4.1 Action competence 

The concept of action competence was developed by Danish scholars and 

embodies a collective vision of cooperation as a means in itself, including a 

view of unity being better than individual actions. It is based on scepticism 

about the educational paradigm which manifests itself ʻpartly in a marked 

tendency to individualisation and partly in the tendency to regard the 

educational task as a question of behaviour modificationʼ (Schnack, 1994, p. 

163). In a defining article on action competence, Jensen and Schnack (1997) 

maintain that the primary role of schools is not to change behaviour or 

inculcate habits, but to influence student attitudes. In order to do so 

teachers need to use forms of teaching from which students acquire 

courage, commitment and desire to get involved, as active and responsible 

participants, in a democratic society.  

Action competence has been defined as an individual’s capability to take 

action and deal with unforeseen complex situations (Schnack, 2000). 

Focussing on action competence requires a shift in both teaching and 

learning; a shift from a priority on providing students with knowledge to a 

new priority on enabling students to build competences to make decisions 

responsibly for the benefit of all. This means that the task facing teachers, 

in the interpretation of ECA and the fundamental concerns in the 2011 

Icelandic curriculum, is to put individual actions and their potential into 
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perspective and to focus on what students are to be able to do as a result of 

their learning: 

Action competence as a process develops through four 

interlinking dimensions: investigation, visioning, action and 

change. That is what distinguishes it from the behaviourist 

approach (Schnack, 2000) where the outcome may look the 

same but was not reached through a careful process of critical 

engagement with the issue under discussion. (James, 2009) 

It is this critical engagement which will be challenging to teachers in ECA 

as they themselves experience insecurity in understanding sustainability 

and finding appropriate ways to work with learners. Every task must be 

evaluated on the basis of its educational value (Jensen & Schnack, 1997; 

Schnack, 2003) and not whether the world will be improved with the help 

of student contribution. 

Critical engagement implies not just knowing something abstractly but 

being able to concretely and knowledgeably bring knowing to the problem 

at hand (Roth, 2009). Roth states that there is no need to motivate the 

subjects (i.e. learners) to do something they do not want to do individually 

– motivation arises from the motive of the collective activity. He argues that 

learning is a collateral of productive activity, because, during engagement in 

any form of activity, one expends energy and thereby transforms oneself. 

Therefore ʻparticipation is learningʼ and with these transformations come 

greater skill and a honed performance. Also, when emphasing learning as a 

collective activity derived from cooperation with others, Roth argues: 

People learn by participating with others. They first act together 

with others until they are so familiar with the ways of doing things 

that they can do it without others present. This is concretization 

of the dictum that any higher-order cognitive function first 

appears in socia(et)al interaction before it can be observed in the 

individual working on her own. (Roth, 2009, p. 33) 

2.4.2 Participation  

Læssøe (2010) provides a paradigmatic distinction between a prescriptive 

approach to SE and an empowerment-oriented one. He states that the 

concept of participation, being central to the latter, risks becoming an 

abstract ideal in the polemic, which can be problematic in relation to how 

participation is viewed and practised in a given setting and historical phase. 
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He argues for a historical and socio-cultural approach to participation as a 

key concept in democratically oriented education for sustainable 

development. However, he warns that even though a relatively open 

framework is provided for genuine participation, certain themes and 

problems can be marginalised in the dominant discourse of sustainable 

development.  

Aðalbjarnardóttir (2007) and Læssøe (2010) emphasise the importance 

of using dissensus and the process of dilemmas, i.e. to use controversial 

issues where the role of the teacher is to draw attention to different 

viewpoints and give students opportunities to debate and differentiate 

between the issues and persons taking part. Læssøe (2010) further 

emphasises the importance of relating the issues dealt with to each  

context, referring to time, location and situation. Thus, place should not 

only be the context of learning but also the content, keeping in mind the 

historical changes that have come to pass. 

Læssøe (2010) also reminds us that participation implies an opening for 
bridging the gap between teaching in formal educational institutions and the 
society outside. Students are trained to become agents who interact with other 
kinds of agents in the local community. But the world outside is not just a 
passive medium for participatory actions and learning. Something already 
happens out there. Our key concepts of participation, action, democracy, 
environment, sustainable development and so forth, are already in play, 
interpreted and managed. This play involves teachers as well. We are all woven 
into the social construction of cultural norms, discourses, participatory 
approaches, power relations, and coping strategies. 

Participation means empowerment of people to reflect on life and 

participate in democracy (Læssøe, 2010, p. 41). In this sense, participation 

is not only about the opportunity of citizens to influence their own lives, but 

also about a learning-by-doing process through which citizens develop their 

action competencies as democratic subjects. That is, participation and 

democratic ‘buildung’ go together dialectically; they presume each other. 

‘Roughly translated the concept of buildung is the formation of the 

personality through education and approximating to what is carried in the 

notion of being an educated man’ (Mogensen & Schnack, 2010, p. 60).  

Discussing student influence on what and how they learn Læssøe (2010) 

refers to Hart‘s (2008) ‘ladder of participation’ and the differentiation 

between token and genuine participation. Læssøe (2010) points out that 

power and dominance exist in participatory educational thinking. The 

distinction between token and genuine participation can easily be 

interpreted as similar to the distinction between top-down versus bottom-
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up participation as this is a very common distinction in theory on 

participation. However, he adds, though there are good reasons for this 

distinction, there is a risk of the simplistic conclusion that top-down is bad, 

and thus bottom-up must always be good. Relating this to the ladder, the 

top rung does not imply that responsibility should be handed over to 

children alone but rather the value of child initiated shared decisions with 

adults (pp. 41–42). 

2.4.3 Need for pluralistic approaches 

Western society expects that schools take the democratic aspect of 

education very seriously and, as stated in the Icelandic national curriculum, 

the role of schools and all educational work is to encourage active student 

participation in democratic society, within and outside the school (MESC, 

2013). This task presents two separate goals, one that is to instil in the 

growing generation both the knowledge and desire to participate in the 

debates which form our society, and the other to ensure that the schools 

are managed in a democratic way, which requires that students should be 

included in decisions concerning lesson content and methods of approach, 

i.e. they are to have influence and participate in decision-making (Sandell, 

Öhman, & Östman, 2005; Öhman & Östman, 2008). 

But this democratic perspective illustrates one of the most central 

dilemmas confronting teachers. It concerns how education can encourage 

students to come to certain desirable conclusions on sustainability issues at 

the same time as allowing them the freedom to express their opinions. This 

freedom is fundamental in the goals of democracy, placing students’ 

opportunities to form their own opinions up front (Aðalbjarnardóttir, 2007). 

Further, in relation to teachers’ professional development, Aðalbjarnar-

dóttir (2010) reminds us that any effort to provide education in schools is 

profoundly infused with and led by values. She explains that even though 

the values in the laws and the national curricula are supposed to guide 

teachers in their work, teachers actively make their own meaning of these 

and other values. 

Sandell, Öhman, and Östman (2005) explain how teachers use different 

teaching methods that have divergent goals. These are fact-based, 

normative or pluralistic, and correspond to the holistic approach in SE to a 

varying degree. None is more right than the other, but, as they explain, can 

act as a barrier or constraint in the implementation of the SE curriculum. If 

the fact-based tradition concentrates on results in the form of learning 

specific scientific facts, and the normative traditions concentrate on effects 
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in the form of attitudes and behavioural patterns, then SE is more 

concerned with being a catalyst of processes. The authors state that  EE has 

been concerned more with a fact-based approach but that we need a 

pluralistic one, which is embedded in the approach of SE. 

Rudsberg and Öhman (2010) and Borg, Gericke, Höglund, and Bergman 

(2012) also report from a Scandinavian perspective on three selective 

traditions of teaching about environmental and sustainability issues that 

are found to differ in their educational approach and interpretation of the 

role of education in democracy. The first one is a teacher-centred fact-

based tradition emphasising the transfer of knowledge to students, and in 

that way imposing changed behaviour. Elements of laboratory work, 

excursions, field trips and study visits are included but integration with 

other subjects is rare. Teachers primarily treat environmental issues as 

knowledge problems that can be dealt with by more research and 

information supplied to the public. The educational context is based on 

scientific facts and models, nothing else being relevant. The second one is a 

student-centred normative tradition built on accepted policies including 

important values and attitudes which schools should strive to enhance. 

Within the normative tradition, education is seen as a tool to transform 

society and thus students are supposed to seek the knowledge themselves 

and in that way appropriate the right values and norms needed to change 

their behaviour. However, issues to learn about are selected by experts and 

politicians on the basis of scientific facts about the ecological state of the 

world. The third one is a pluralistic tradition characterised by striving to 

acknowledge and engage different perspectives, views and values when 

dealing with various questions and problems concerning sustainability. The 

path for finding solutions is by recognising and accepting different 

viewpoints and using deliberative conversations. Such conversations are 

thought to be an essential part of education, and the democratic process is 

accordingly situated in education itself. Thus, as Rudsberg and Öhman 

(2010) state, the aim of the pluralistic education is to enhance the student’s 

democratic action competence (p. 97).  

Breiting and Wickenberg (2010) explain how the Danish action 

competence approach and the Swedish pluralistic orientation share an 

emphasis on democratic ‘buildung’ as their key perspectives on EE and 

education that enhances sustainable development. However, Læssøe 

(2010) asks how these democratic approaches can be further developed. He 

suggests that one way would be to differentiate settings like local 

communities, schools, and workplaces in order to develop participatory 

approaches based on analyses that include specific contextual dynamics. It 
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is important to recognise that one is never in a conflict-free zone since any 

form of participation includes in itself power relations which are an 

integrated and essential part of the social development. 

The concepts of action competence and participation are useful to organise 

one´s thoughts about the kind of learning SE requires and the complexity of the 

task facing teachers. SE requires opportunities for teachers and learners to 

build up action competence but also to transform themselves through 

participation in individual and collective experiences. The motive for 

participation influences the individual´s emotions and motivations, and can 

change both the end product and the challenge chosen.  

This not only shows the importance of initiatives being collective if they 

are to be conducive to transformation. Teachers also require signs of 

competence, signs for others that they are capable of participation and thus 

it is worth striving for the collective. Lipponen and Kumpulainen (2011) add 

that such capacity becomes evident in being able to utilise the support 

given by others, as well as being a resource for others. 

This could mean, in the context of schools realising how to work with SE, 

that the principal must provide teachers with collective opportunities for CPD, 

an interactional space, i.e. opportunities to learn and support each other. If the 

school is to be assessed to be competent and the teachers to assess one 

another as competent, high collective teacher efficacy must be a goal. It is not 

enough to have a few capable individuals, the collective is crucial, as Roth 

(2009, 2010) argues, for the chain is no stronger than the weakest link. 

Therefore, nothing less than a whole school approach is needed. That 

does not mean incremental change, to improve or add-on, it requires  

transformation which is both radical and transformative, constructive and 

participatory (Sterling, 2009; Thomson, 2010).  

So how can schools move collectively towards such goals as a collective? 

In the next section I turn my attention to collective teacher efficacy which 

has proved to be a productive concept capturing the whole school 

approach of development and the collective element of learning.  

2.5 Challenges in school development 

Within the literature about sustainability and school development there is a 

growing call for creative imagination to challenge existing assumptions and 

for conceptual change and systems thinking (Macdonald, 2013; Meadows, 

2008). These challenges affect not only teachers and learners, but also 

principals, educational researchers and policy makers. 
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In a literature review, Vescio, Ross, and Adams (2008) summarised 

research indicating that successful collaborative efforts include strategies 

which ‘open’ practice in ways that encourage sharing, reflecting, and taking 

the risks necessary to change. They explained how school development is 

thoroughly connected to teacher authority, which they define as the ability 

of teachers to make decisions regarding both the processes of their learning 

communities and aspects of school governance. They gave examples of 

collaborative endeavour between teachers and university researchers that 

were assessed to be valuable. This collaboration was given both time and 

space, an interactional space, for discussion and reflection. 

Within the context of schools, research has strongly indicated that the 

actions of principals are important with regard to the creation and 

implementation of development projects and changes in schooling. Both 

principals and teachers are expected to respond to new policies, each group  

bringing with them changing demands with implications for the work of the 

school. School principals themselves have their own ideas for change and 

new demands and ideas require the commitment of the principal and the 

staff (Pálsdóttir & Macdonald, 2010). 

2.5.1 The role of the principal in school development 

Scholars have pondered why developmental work in schools and many 

examples of changes undertaken have not been sustained in spite of 

planning, support or systematic evaluation (Dalin et al., 1993; Hoy & Miskel, 

2005). Palestini (2000) and Sallis (2002) have researched why 

implementation of new procedures has failed and identify the main causes 

as the complexity of the initial steps and lack of leadership. This can be 

examined from some different viewpoints e.g., the role of principals when 

implementing new areas of emphasis in curricula, teachers’ cooperation, 

what students do and the school’s ethos. 

Macdonald (2002) and Ruebling, Stow, Kayona, and Clarke (2004) 

address what characteristics of school development enhance students’ 

learning and conclude that we need to change our point of view. They 

argue we must not limit our perspective only to what teachers do in their 

teaching. Instead we must add the angle of students’ learning, what they 

learn and how. They point out that the leadership in schools is not only the 

problem but also includes the solutions. 

But what type of principals can lead changes within schools? What 

capabilities are they supposed to possess and what are they assumed to 

do? Fullan (2000) explains how only principals who can deal with complex 
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and dynamic situations are able to carry a new curriculum forward. Their 

role is to take an active part in the making of the school curriculum and 

ensure that it is clear and in line with the national curriculum. This kind of 

principal is a leader and an active participant at the same time. Ruebling et 

al. (2004) support this with research on schools over a long period, stating 

that the role of the principal is to be a leader in developing teaching and the 

revision of the school curriculum. They draw attention to the fact that when 

the implementation of a new curriculum turned out to be difficult, there 

were two main explanations. On the one hand, the principals avoided 

directly and indirectly the actual writing of the school curriculum and, on 

the other, they did not make the space, or take the time, they needed to 

focus on the curriculum.  

2.5.2 Emphasis on learning 

Research on schools has revealed that those schools that exhibit 

characteristics of a learning community have strong potential to succeed in 

sustaining changes following school developmental projects where the 

guiding light is to improve student learning (Andrews & Lewis, 2008; 

Bredeson, 2003; Senge, Cambron-McCabe, Lucas, Smith, Dutton, & Kleiner, 

2000; Vescio, Ross, & Adams, 2008). Characteristics within such schools 

include cooperation rather than division of labour, professionalism at the 

forefront, teamwork as a shared, clear, collective responsibility for student 

learning and teacher participation in leadership and in groups of critical 

friends. Other characteristics of a quality learning community are enhanced 

by a clear vision, distributed responsibility and leadership, and a supportive 

environment that includes a clear structure and good peer support.  

To create a fertile soil for a learning community, and to nourish it, it is 

crucial to increase teachers’ cooperation, both within and across age levels 

(Bredeson, 2003; Garet, Porter, Desimone, Birman, & Yoon, 2001; 

Sigurðardóttir, 2006) and use critical and guided reflection on the knowledge 

and skills being used in teaching (Antoniou & Kyriakides, 2013). Teachers have 

to be ensured an influence in decision-making and their commitment to the 

goals strived for has to be brought out. Last but not least, it has to be 

acknowledged that school development and processes of change involve hard 

work, requiring both time and space. Bolam, Stoll, and Greenwood (2008) 

agree with Bredeson (2003), Garet et al. (2001) and Sigurðardóttir (2006) but 

emphasise that commitment is the key to building and sustaining a learning 

community. Höög, Johansson, and Olofsson (2009) also researched the building 

of a learning community and underline the importance of the process itself, not 
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merely the outcome, since the process includes necessary steps to be taken 

when a genuine learning community is developed.  

Within the field of teacher education and school development the 

concept of agency has received attention. Lipponen and Kumpulainen 

(2011) define agency as an ongoing dynamic process, contextually and 

historically situated, and constructed through dialogue relationally in 

interaction within a cultural context. To enhance teacher agency they 

discuss the importance of creating interactional space where interactions 

and actions that the members take are made visible. By participating in 

such a space individuals gain opportunities to become accountable authors, 

i.e. someone who is in charge of one’s actions, where participants are 

positioned as contributors whose inputs are recognised and credited. 

To enhance teacher professional development we need to generate 

both knowledge for practice, where professional activity is based on 

specialised knowledge and input from university researcher, and knowledge 

of practice, where knowledge teachers need to teach well is generated 

when teachers treat their own classrooms and schools as sites for 

intentional investigation (Cochran-Smith & Lytle, 1999, cited in Vescio, Ross, 

& Adams, 2008). This means that for enhancing professional learning 

communities interactional space, including university-school partnership, is 

important for all actors as an integral part of the effort to enhance 

students’ learning. 

2.5.3 Policy, organisation and creation of relations 

School development is by nature a complex and extensive phenomenon 

and no one way to foster development exists that fits all (Fullan, 2007; 

Tomlinson, Brimijoin, & Narvaez, 2008). Often it is not clear what the final 

stage will be and thus it is difficult to predict the outcome. In Fullan’s (2007) 

opinion these are not the most important or decisive issues. He states that 

employee interest and commitment towards an undertaking is the key to 

sustaining change, and adds that the clearer the school policy, the stronger 

is the likelihood of teachers adopting it. Donaldson (2006) agrees with 

Fullan (2007) but stresses that creating relations between staff is the 

prerequisite for good cooperation, and reminds us that there are dragons 

ahead. These dragons represent limited time given for cooperation in daily 

work within schools, the tendency of teachers to isolate themselves with 

students within classrooms and lack of mutual trust amongst teaching and 

administrative staff.  
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Icelandic research on results of developmental work within schools 
(Kaldalóns et al., 2005) and research on reasons for participating in 
developmental projects (Snævarr, 2004) supports these findings. Here it is 
emphasised, however, that teachers‘ motivation to participate in school 
developmental projects is largely influenced by their personal impetus and 
job satisfaction. Research commonly reveals that within the Icelandic 
context time appears to be an influential and prominent factor. Teachers 
identify lack of time to be the most common obstacle to their participation 
in developmental work. But they also focus on the principal’s role in 
establishing a professional atmosphere within the school and reserving 
time for, as well as ministering to, their own professional leadership role. 

Whether one looks at intrinsic factors such as job satisfaction and 

teacher interest or extrinsic ones like time and funding, enacting change in 

education is a manifold and complex challenge. Evans (2001) explains how 

the need for stability and knowing what the next day at work will bring is 

just as important as the urge for innovation that leads to further success. 

Thus, he states, it is important to set out slowly and organise school 

development as a long-term project. If not, we will face the common 

obstacle of teachers experiencing change as inflicted, they will not have 

faith in it and will disagree on its desirability. 

2.5.4 Sustainability education and learning in change 

In his writings, Sterling has been one of the leading voices on systemic 

change and learning at individual and institutional scales to help meet the 

challenge of accelerating educational response to the sustainability agenda 

(2001, 2003, 2004, 2007, 2009, 2012).  

In a concise briefing, Sterling (2001) points out how much of the 

educational debate and policy change is confused and confusing. He 

explains the relationship between change and education, distinguishing 

between ‘education for change’  as being the change that concerns the role 

of education in bringing about change that is sought or achieved through 

educational practice, and ‘education in change’ referring to the policy 

changes made to educational rationale, theory and practice that affect and 

may facilitate (or hinder) education for change (p. 35, original italics). 

Based on this, Sterling further states, that all education can be seen as 

expressing either a broadly ‘transmissive’ or ‘transformative’ methodology.  

With the transmissive methodology ‘education for change’ is 
instructive – i.e. associated with the transfer of information – 
and ‘education in change’ is imposed. With a transformative 
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methodology, ‘education for change’ is constructive – i.e. 
engages the learner in constructing and owning meaning – and 
‘education in change’ is participative. (Sterling, 2001, p. 35) 

Consequently, Sterling affirms that sustainable education is essentially 

transformative, constructive and participatory. He further argues for the 

importance of focusing on deep learning. 

First order change and learning takes place within accepted 
boundaries; it is adaptive learning that leaves basic values 
unexamined and unchanged. We all experience this from day to 
day: learning how to settle household budgets, for example, does 
not require us to examine or change our values and beliefs. Most 
learning institutions are primarily engaged in this functional, first 
order learning where the stress is on ‘information’. By contrast, 
second order change and learning involves critically reflective 
learning, when we examine the assumptions that influence first-
order learning. This is sometimes called ‘learning about learning’ 
or ‘thinking about our thinking’. At a deeper level still, when third-
order learning happens we are able to see things differently. 
(Sterling, 2001, p. 15) 

Reviewing the challenges and complexities sustainability brings forward, 

Sterling (2001) emphasises the urgency of cultural and educational systems 

attaining second, and where possible, third order learning. This includes a 

double learning process where ‘cultural and educational systems need to 

engage in deep change in order to facilitate deep change, i. e. the need to 

transform to be transformative’ (Sterling, 2001, p. 15). 

Sterling states that the approach of most Western governments to 

‘education in change’ has been to adapt educational policies to what they 

predict the globalised information economy will need. Thus, their approach 

to ‘education for change’ is to educate people to adapt to change (first 

order learning) rather than develop their capacity to shape it. But how can 

we reorient and transform education towards the desirable path? Sterling 

(2001, 2012) reminds educators of not to falling into the pit of working with 

sustainability as an add-on to existing policy and practice. That would be an 

accommodatory response, first order learning built on adaptation and 

maintenance, which some systems have adopted, but is insufficient. What 

we should strive for is the reformatory stage, second order learning 

comprising critically reflective adaptation based on reorientation. But at the 

same time we need to maintain a transformative vision, third order learning 
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that includes creative re-visioning, so that change does not become stuck at 

its early levels (Sterling, 2001).  

2.6 Collective teacher efficacy  

For schools, perceived collective [teacher] efficacy refers to the 

judgement of teachers in a school that the faculty as a whole 

can organize and execute the courses of action required to 

have a positive effect on students. (Goddard, Hoy, & Hoy, 

2004, p. 4) 

The literature indicates a close relationship between improved collective 
teacher efficacy (CTE) and school development, where the goal is to 
enhance learning. Teachers’ collective sense of their capabilities to carry 
out tasks such as school-based curriculum implementation is known to be 
correlated to the success of such initiatives (Stewart & Prebble, 1993). CTE 
is thought to be a productive concept to capture the whole school approach 
of development and the collective element of learning (Goddard, Hoy, & 
Hoy, 2000; 2004). Strong efficacy beliefs among teachers affect school 
climate and collaboration and promote high levels of achievement of 
institutional goals (Tschannen-Moran, & Barr, 2004; Tschannen-Moran, 
Hoy, & Hoy, 1998). For efforts such as SE requiring school-wide priority and 
pedagogical changes of significance, improvement in collective teacher 
efficacy is probably central to seeing aspects of the intended curriculum 
reflected in the implemented curriculum. 

2.6.1 Conceptions of collective teacher efficacy 

Teacher efficacy as a construct has been researched (Goddard, Hoy, & Hoy, 

2000, 2004) ever since Bandura (1997) put forth the idea. Wheatley (2005) 

has provided an incisive analysis of teacher efficacy and its problematic 

relationship to democratic teaching.  

A belief in one’s efficacy depends in large part on access to efficacy 

building information. Henson (2001) suggested that research on 

conceptions of teacher efficacy had tended to ignore such sources of 

information: ʻresearch examining the validity and potential impact of the 

sources of information on teacher efficacy is practically non-existentʼ 

(Henson, 2001, p. 9). Goddard et al. (2000, 2004) discussed these sources in 

more detail in major review papers, but Adams and Forsyth (2006) divided 

sources of information into, remote and proximate. They assessed whether 

the analysis of the teaching task operated as a source of efficacy producing 
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information and what additional effect contextual variables would have on 

teachers’ collective beliefs (p. 630). Current models of CTE, which have a 

feedback effect, have evolved over the years, but generally include remote 

and proximate sources of information, an analysis of the teaching task and 

indicators of perceived collective efficacy. 

Remote sources of efficacy information include mastery experiences, 
vicarious experiences, social/verbal persuasion and affect/physiological 
arousal (Henson, 2001, 2002; Goddard et al., 2004), with mastery 
experiences being the most influential. At the organisational level, mastery 
experiences represent the past performance of the collective (Adams & 
Forsyth, 2006). Vicarious experiences might come from observation and 
modeling, as well as collaboration and mentoring relationships within the 
organisation. Further, Adams and Forsyth (2006) explain that ʻwhether 
embedded within schools or across schools, remote sources affect teacher 
perceptions of collective efficacyʼ (p. 631).   

Proximate sources of efficacy information are contextual variables, some 

of which are manipulable, such as structure/ethos and resources, and some 

non-manipulable, such as the socioeconomic status of learners (SES). These 

proximate sources of efficacy can both hinder and enable perceptions of 

teaching demands. Parker et al. (2006) noted that their findings on the 

relationship between SES and CTE have implications for school leadership in 

the areas of teacher expectations, subject-teaching and the quality and 

availability of opportunies for CPD. This point of view is echoed by Brinson 

and Steiner (2007) who point out that principals and district leaders should 

turn their attention to CTE if seeking school improvement.    

Leadership in schools affects beliefs in efficacy (Tschannen-Moran & Barr, 

2004). Kurz and Knight (2004) showed in a study of 113 teachers in an 

American high school that collective teacher efficacy was most highly 

correlated with goal consensus/vision, but not individual efficacy. ʻThe 

emphasis on collective efficacy as a shared belief means that such beliefs 

become part of the groups’ cultureʼ (p. 113). In their discussion, Kurz and 

Knight point out that knowledge or lack of knowledge on what other teachers 

do in their classrooms affects collective efficacy and the assessment of it. 

Goddard et al. (2004) emphasise the assumption that the choices individuals 

and organisations such as schools make are influenced by the strength of 

their efficacy beliefs and note that perceived collective efficacy may be 

enhanced by observing successful organisations, both similar and dissimilar. 

Recent Icelandic research points to the same direction. Active participation of 

the school principal in building up a learning community within the schools 

can enhance collective teacher efficacy within the school (Pálsdóttir & 
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Macdonald, 2010). In the next section the EmergeCTE model for promoting 

active participation is described. 

2.6.2 The EmergeCTE model  

In the EmergeCTE model (Figure 7), it is suggested that remote sources of 

efficacy information operate at a national level and have an impact on 

perceived teacher efficacy and how teachers analyse the teaching task. Such 

information includes the national curriculum, approaches in teacher training 

and the views of society on emerging curriculum demands, including 

interdisciplinary approaches. Teaching experience can also affect teacher 

efficacy, including access to mastery experiences (the most influential) in 

preservice and inservice training (Goddard et al., 2004; Henson, 2001). 

Figure 7 Model of collective teacher efficacy in the EmergeCTE project, adapted 
originally from Adams and Forsyth  (2006) and Henson (2001) who 
adapted a model from Tschannen-Moran, Hoy, and Hoy (1998). Also 
based in part on Lewthwaite (2005).  

Proximate sources of efficacy information can be investigated at the 

district level and have an impact on teacher analysis of the demands and 

nature of the teaching task. These can be factors like district educational 

policies, support for schools and for new curriculum areas at district level, the 

number of qualified teachers within each area, the provision of resources, 
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and the provision of CPD opportunities. Leadership and perceived support for 

teachers are important at both district and school level. Further sources of 

proximate information at the school level (Lewthwaite, 2005) include intrinsic 

and extrinsic factors. These affect teacher analysis of the teaching task, and 

include teacher perceptions of factors such as housing, equipment, the 

school building and the school timetable, as well as teacher perception of 

support available from peers and leaders within the school. Intrinsic factors 

include how teachers view their own abilities and competences to teach in 

particular areas, for example, sustainability, their knowledge of sustainability 

and their attitude, interests and motivation for working with sustainability. 

Also, their view of learners, knowledge and learning affects the professional 

identity of teachers (Lewthwaite, 2005).  

2.7 Developing and assessing CTE with regard to SE  

The self-assessment of collective activities, which involves teachers 

assessing the competence of colleagues within their own school are, and  

can be, influenced by assessments of mastery, by access to vicarious 

experiences and by the presence of socially persuasive colleagues (Figure 

7). There exists not only a perceived collective teacher efficacy but also an 

imagined collective efficacy that is informed by assessments of the actual 

and preferred situation (Lewthwaite, 2005, 2006), based not only on a 

cognitive analysis of the teaching task but also on an emotional response to 

the apparent demands of the teaching task.  

Education in Iceland has undergone many changes in recent years, with 

major amendments in the laws on compulsory education being passed in the 

mid-1990s and in 2008 (The Compulsory School Act No. 66/1995; 91/2008). 

Each school is required to conduct self-evaluation (No. 91/2008, Article 35), 

the focus most often being on school-wide or whole school activities, such as 

the quality of school management, job satisfaction of staff and the views of 

parents. Two other tasks to be carried out by the school are to develop a 

school curriculum aligned with the national curriculum (No. 91/2008, Article 

8) and to formulate a strategy for CPD (No. 91/2008, Article 12). Generally 

these three tasks are not performed in conjunction with one another and 

rarely are individual school subjects addressed by all three tasks. As yet, there 

is not much information available for teachers on ECA in schools. 

2.7.1 Evaluation as a source of efficacy information 

With the decentralisation policy of the 1995 act, the responsibility for pre- 

and compulsory schools was transferred to municipalities. Consequently, 
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the responsibility for evaluation and school development was placed 

squarely on the shoulders of school leaders and administrators in local 

authorities. It is of interest to speculate on sources of information available 

to teachers in this distributed landscape and the extent to which the 

collective tasks of the school can support teachers in taking on diverse roles 

and learning new skills. 

Since the mid-1990s several schemes to support self-evaluation have 

been introduced into the school environment. Some schools bought these 

systems and accompanying services. Every five years the Ministry of 

Education, Science and Culture carries out a survey of self-evaluation 

approaches being used in schools (MESC, 2008a, 2008b). The results 

indicate that only a few schools relied on valid and reliable self-evaluation 

methods and only in a few instances were teaching and learning in 

individual school subjects considered. 

Since decentralisation, school boards have been expected to follow-up 

on the results of internal evaluations and to commission external 

evaluations if and when needed. In the late 1990s whole school evaluations 

were commissioned by many local authorities, as they were taking on new 

responsibilities, with the main focus on the attitudes of teachers, parents 

and students to various aspects of the work of the school. Each year the 

Ministry randomly selects two schools for detailed evaluation, not unlike 

school inspections in the United Kingdom. Occasionally a cross-school issue 

is identified and commissioned by the Ministry, for example, a study on the 

uptake of teaching English from the 5th grade in line with revised curriculum 

guidelines (Torfadóttir, Ragnarsdóttir, & Lefever,  2006).  

2.7.2 Curriculum development 

A new national curriculum for all school levels was issued in 1999 (MESC, 

1999a, 1999b) replacing the compulsory school curriculum from 1989 

(MESC, 1989). The general approach in the 1999 revisions was that the aims 

for individual subjects were identified by expert committees and then 

related teaching objectives were prepared by working groups of teachers 

and teacher educators. A few years later the national curriculum for 

compulsory schools was again revised, with the extent of the revisions 

varying considerably between subjects. Both the 1999 and the 2007 

versions have the same general structure with aims written for grades 1–4, 

5–7 and 8–10 (MESC, 1999a, 2007). A new national curriculum was 

approved in spring 2011 with subject guidelines published in spring 2013, 
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based on the same general structure with aims as before, but now putting 

foreward learning outcomes for these age levels in stead of aime. 

Many schools had begun the process of developing their own school 

curriculum in the late 1980s and early 1990s. Schools had from 1999 until 

2002 to develop a school curriculum in accordance with the 1999 national 

guidelines. Schools had until 2010 to adapt these school curricula again 

according to the 2007 national curricula. Local authorities are expected to 

provide the facilities, teachers and support services for all children of 

school-going age and thus for maintaining and upgrading all facilities. 

Individual principals are ultimately responsible for curriculum development 

within their schools and approach the task in a variety of ways. Some 

schools began their curriculum review with working groups for each subject 

and/or age-group followed up by yearly amendments on a smaller scale. It 

is not necessarily the case that subject teachers have been involved in the 

development of the curriculum of the relevant subject in their own school. 

There are examples where the school curriculum has not been adapted to 

any specific extent, being largely the result of ‘cut and paste’ from the 

national curriculum. 

Recently a department of external school evaluation was established 

within the Educational Testing Institute of Iceland (n.d.). This endeavour is a 

cooperation project between the Ministry of Education, Science and Culture 

and the Icelandic Association of Local Authorities, but execution processes 

are in the hands of a department of the Educational Testing Institute of 

Iceland. In the year of 2013 a total of 13 school reports were published 

which show promising emphases on concrete recommendations for schools 

with a clear focus on teaching and learning. 

2.7.3 CPD as a source of efficacy information 

Since the amendments in the mid-1990s only a few municipalities have 

provided specific support for the development of subject teaching and many 

schools have required all staff to attend school-wide courses e.g., on bullying, 

democracy and assessment methods. In some districts support has been 

provided through courses and by the appointment of a specialist adviser.  

Some competitive funding is provided by the Ministry of Education 

Science and Culture for the holding of courses, and applications for funding 

are made by and depend on the initiative of school advisors, leaders or 

individual teachers. No centralised strategy exists, and the supply of 

courses is intermittent.  
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2.7.4 Mentoring, coaching and advisory services 

The Compulsory School Act (No. 91/2008, Article 5) states that local 

authorities are responsible for providing specialist and advisory services (í. 

sérfræðiþjónusta) to schools. Such services are required by the regulations 

(Regulation 584/2010), on the one hand to support learners and their 

parents and, on the other, to support the work of the school and its 

personnel (The Compulsory School Act No. 91/2008, Article 2). Specialist 

and advisory services are not an easy area to research. The terms used vary 

from one country to another and actual practice draws on different 

traditions; for example, the Nordic approach to being a ‘konsulent’ or the 

North American version of clinical supervision.  

A linear approach to school development conceals the tension always 

present in the work of the school, i.e. leaders finding the balance between 

managing the school without disruption and yet enhancing it by finding 

points for development. The former calls for stability, the latter for change. 

Increasingly schools must do both, and agents of change can be found both 

within and outside schools. 

As reforms enter schools, teachers must meet new demands and learn new 

ways of working. The SE paradigm calls for trust and collective action. Spillane 

(2000) carried out research on the perceptions of district leaders of teacher 

learning. The research arose out of a concern with new/reform policies, 

changes in content and pedagogy, the promotion of leaders as change agents, 

and developments in learning theories. His study involved 40 teacher leaders in 

nine school districts, who formed part of a larger study on reform. He found 

that 34 leaders (85%) adopted a quasi-behaviourist approach in their approach 

to working with teachers and supporting teacher learning. The leaders brought 

in outside expertise, courses relied on an efficient transmission of knowledge, 

the leaders controlled development funds and, last but not least, issues of 

teaching practice were not being addressed in these support activities for 

teachers. Only five leaders (12.5%) adopted a situated approach to teacher 

learning, where teachers played an active role in their own learning and work 

was being done with teachers’ identities. One leader (2.5%) adopted a quasi-

cognitive approach, in which an individual approach was emphasised rather 

than a social or group process and teachers were encouraged to engage in a 

reconstruction of own knowledge. 

Spillane’s (2000) research indicated that individual agency can be 

constrained by social structure where structural arrangements in school 

districts can hamper transformation. There were issues of trust involved, 

such as teachers hiding their deficiencies from district leaders. Teachers 
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themselves had also become cynical about learning and the need for 

change as many felt that a significant number of major reforms had made 

no difference to schools. In a study in Iceland on advisory services in a local 

municipality, Macdonald and Stefánsson (2006) found that school leaders 

had a low estimate of the capacity of the central office to support 

innovation, but at the same time, requests for support were frequent. In 

the ActionESD research and development project (see section 3.3.1 and 

Appendix I) different types of support were provided to teachers working 

with SE, including a year-long course, visits by advisers and an active web-

site. As the work developed, schools also found support in one another. 

Increasingly support for teachers comes from others within schools but 

even here teachers may need to learn to be coaches (Crasborn, Hennissen, 

Brouwer, Korthagen, & Bergen, 2011). Principals are important coaches or 

mentors (Robertson, 2008), but they too need support. Lewthwaite (2006) 

studied the professional trajectory of three teacher leaders situated within 

schools and identified risks and protective factors in the development of 

this role. He found that the development of teacher leaders was time-

dependent with regard to their professional life cycle and was a joint 

function of the person and the environment. The proximal conditions for 

the development of a teacher leader within a school included both collegial 

and professional support and positive expectations within the microsystem. 

Spillane’s (2000) research showed that the work of teacher leaders is 

often fragmented. They typically have a wide variety of responsibilities and 

leaders within the same office may be competing with each other for the 

participation or contribution of the same teachers but on different projects. 

This would seem to be the case in Iceland too, where advisory develop-

mental support often takes second place to essential services for learners in 

schools and their families.  

Thus I conclude that, although the law on schools makes provision for 

advisory services, research shows that many factors affect the type of 

collegial support or mentoring teachers need. Professional support will be 

needed to work with SE. However, support judged to be most relevant in 

each school and information on which such judgements are based has not 

received much attention within the Icelandic educational research literature.  

2.7.5 School development for enhancing CTE  

The spirit of the 2008 act on education requires information gathering and 

evaluation by schools, school leaders and teachers, students and parents. This 

information must be collated, analysed and disseminated by the school. 
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The core activity of the schools, teaching and learning, has not been the 

focus of much self-evaluation, and relatively few opportunities are available 

for teachers to have evidence-based discussions on their own teaching. In 

addition, school leaders must ensure that a realistic but challenging school 

curriculum is developed and revised regularly, and that a CPD strategy is 

developed to strengthen the capacity of teachers to implement, evaluate 

and revise the curriculum. Self-evaluation and support for CPD is 

considered to be a key to reform in schools and is closely linked to the skills, 

knowledge and self-confidence of teachers. In-school and peer support are 

also considered to be important tools in CPD, but there is no longer a 

centralised mechanism for providing external support for specific subjects 

across schools in Iceland.  

The tasks discussed above require a collective vision and a common 

capacity to move schools forward. Ideally the three tasks of the school – 

self-evaluation, development of a school curriculum and of a plan for CPD – 

should be linked, and together they should lead to information and 

experiences needed to develop collective teacher efficacy.  

2.7.6 Feasible change 

In the modern school, teachers must take on a variety of roles and possess 

a diverse set of skills for the school community to function.  

SE can look for ideas on change in the theories and practice of 

sustainability itself. Atkisson (2011) has promoted a range of techniques for 

analysing change and enabling transformation. Some requirements according 

to Atkisson are that a ‘systems’ approach is understood, there should be a 

definition of sustainability, growth is expansion but not necessarily develop-

ment, information must be available and results must be monitored. Atkisson 

has introduced the idea of ‘leverage points’ into sustainability discussions, i.e. 

elements of the system (human or technical) that are effective places to 

make a change.  

Rogan (2007) and Rogan and Grayson (2003) have developed a theory of 

curriculum implementation in which decision-makers can identify educational 

‘leverage points’, i.e. areas in the system in which ‘small and skilfull effort’ 

(Atkisson, 2011, p. 130) can make a difference. Rogan and Grayson provide a 

model for laying out stepping stones towards a final goal that is not yet 

attainable (Pálsdóttir & Macdonald, 2008b). They draw on Vygotsky´s notion 

of the zone of proximal development and the idea of the zone of tolerance, 

the space given by the community to a school. The zone is also determined 

by internal and external forces, not just the ‘subject’ to be taught. 
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The Rogan and Grayson model enables decision-makers and 

practitioners to identify the zone of feasible innovation, i.e. what can be 

done next in order to move towards a longer term goal. Three profiles are 

created: first are levels of implementation in the classroom, second is the 

capacity of the school to support innovation and third are levels of outside 

support for change.  

To create the profiles, teachers and/or researchers identify current 

strengths and assess the context and capacity for change. In order to do so 

teachers and principals need sources of information, not only at national or 

district level but also at school level so they can have evidence-based 

discussions on how they are doing and identify steps for advancement. 

2.8 Summary 

This chapter has presented concepts, contents and processes of education 

enhancing sustainability as an emerging curriculum area. These were 

connected to the emphasis within the Icelandic national curriculum on 

building individual action competence and how this requires participation in 

learning contexts encouraging pluralistic views. This was followed by 

elucidating challenges to SE implementation in schools. Next, the concept 

of collective teacher efficacy was presented with conceptions of teacher 

efficacy and sources of efficacy building information. This was followed by 

an explanation of the Icelandic school context and framework for 

developing and assessing collective teacher efficacy with regard to SE. In 

this summary attention is drawn to possible issues constraining and 

contributing to schools’ ability to work with sustainability within their own 

sphere of activity. 

Although many of the factors identified in the literature are associated 
with curriculum implementation in general, the literature also identified the 
complexity of the teaching task faced in implementation of SE as a 
significant influence (Borg, Gericke, Höglund, & Bergman, 2012; 
McNaughton, 2012). Of particular concern to the teaching task is the 
necessary response to the fundamental SE principle that action is 
associated with any initiative (Biddle & White, 2010; Boschetti, 2011; 
Huckle & Sterling, 1996; Roth, 2010; Sterling, 2009) and linked to this action 
is the attention on developing action competence. 

The literature on educational change suggests that teacher learning is 
facilitated by creating interactional spaces of time, space and function in 
which teacher collaboration is encouraged. Research in teacher education 
has emphasised the importance of creating interactional spaces for 
developing agency in teachers (Lipponen & Kumpulainen, 2011) and the 
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importance of critical and guided reflection on the knowledge and skills 
being used in teaching (Antoniou & Kyriakides, 2013). Investigating or 
describing the teaching task associated with SE supports and requires 
collective responsibility (Biddle & White, 2010). Through reflection on 
bringing SE into teaching modules, teachers learn and develop an 
understanding of the multi-faceted nature of SE and thus the teaching task 
(McNaughton, 2012).  

The view of SE in the Icelandic curriculum and elsewhere supports the 

pluralistic approach, characterised by cross-curriculum topics, consideration 

of social, economic and environmental factors and investigative methods 

which allow students a choice of what is studied and how, and how the 

findings are presented.  

The six fundamental concerns in the 2011 Icelandic curriculum, the 

concept of action competence and a pluralistic approach underpin SE as an 

emerging curriculum area in schools. In revising the school curriculum to 

include SE and change their practice, teachers find themselves facing 

challenges as they come to appreciate the properties of the teaching task in 

SE. Their work will require collaboration and integrated approaches, an 

acquisition of new skills, knowledge and capabilities and, in some cases, the 

adoption of a new frame of mind with regard to the purpose of education.  

Dealing with constantly accelerating changes in a modern world, citizens 

need competences to approach unforeseen situations and deal with wicked 

problems. A focus on an empowerment-oriented approach, including work 

with dilemmas, dissent and deliberative communication, requires teachers 

to focus on working with controversial issues where students get 

opportunities to critically engage with the subject and be active 

participants, thus influencing what and how they learn. 

The general purpose of the study is twofold. First, it seeks to gain an 

understanding of the constraints and contributors to the implementation of 

sustainability as an ECA at compulsory school level in Iceland. Second, 

endeavours to develop an evaluation tool for teachers and school 

administrators to use collectively to identify their current situation and 

course of improvement for SE.  

This literature review indicates that schools need information on two 

aspects, both school development and SE. No evaluation tool covering both 

exists to my knowledge. 

I propose that there are on the one hand five general issues related to 

school development and curriculum implementation and, on the other 

hand, five issues specific to SE, that are needed in developing such an 

evaluation tool.  
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 The first general issue concerns information about teacher 
perceptions of their own role in the workplace and how they best 
develop professionally, what they prefer for their CPD and how 
useful they think their feedback is (e.g., from peers, administrators 
and through student assessment). Also, how they perceive the 
feedback from school self-evaluation and how they view the national 
curriculum.  

 Second, how teachers perceive the collective in terms of individual 
initiative, cooperation and performance.  

 Third, how they view the teaching task in general; perceptions of the 
role of teachers in student learning and cooperation in preparation 
and teaching, as well as of the role of assessment.  

 The fourth issue concerns teachers’ view of learners; the role of the 
learner and assessment in their learning, and teachers’ perception of 
students’ choice in their learning.  

 The fifth general issue builds on teacher perception of leadership and 
support; i.e. a general view of the school´s leadership, the role of 
school administrators and the use of feedback from self-evaluation in 
decision-making. 

Schools also need information on five other issues that are related to 

and build on an understanding of SD and how to work with it in school.  

 The first includes teacher perception of the concept of SD in relation 
to UNESCO’s framework (2006) definition and whether it indicates SD 
as a tactic or principle, and also how teachers perceive their own 
efficacy to work with SD in school.  

 The second relates to what teachers perceive as constraints and 
contributors to working with SE, such as the situation in their school 
and relationship with the local environment.  

 The third issue circles around teacher efficacy in working with SE, 
developmental work and the ability to positively influence student 
learning.  

 The fourth issue is focused on teachers’ competence and preparation 
for working with sustainability, including their view of the teaching 
task included in SE, i.e. what content and working methods are 
required in SE and how they use interdisciplinary approaches and 
cooperation outside of the school.  

 The fifth and final issue schools need information about is perception 
of support for professional development to enhance SE. 
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In a nutshell, in order to be able to support schools in Iceland in their 

efforts to work with SE, information is needed about constraints and 

contributors to the implementation of SE in Iceland; how teachers view the 

teaching task in SE as an ECA and how they understand influences on their 

own development as SE educators and their perceptions of intrinsic and 

extrinsic factors affecting SE delivery.  

Thus, what is needed within the Icelandic context is systematically 

gathered information to map teachers’ and principals’ perceptions of their 

own competences to work with SE as ECA; thus providing them with 

opportunities to review their practice, reorient it in line with UNESCO’s five 

learning pillars and organise change. The next chapter describes the 

methodology for this study which seeks to address this particular concern. 
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3 Methodology  

The general purpose of this study is twofold. First, it seeks to gain an 

understanding of the constraints and contributors to the implementation of 

sustainability as an ECA at compulsory school level in Iceland. Second, it 

endeavours to develop an evaluation tool for teachers and school 

administrators to use collectively to identify their current situation and 

course of improvement for SE.  

Over the years I have moved from being a compulsory school teacher 
and a head of school self-evaluation to teacher education, focusing on 
social science for compulsory schools and school self-evaluation for school 
administrators. During these years I have become aware that when 
educators are asked about the quality of their schools, programmes or 
teaching, the answers have rarely been based on data other than results of 
national tests. Also, through my work in compulsory and higher education 
settings, I have become aware that teachers want feedback about their 
work and suggestions on how to improve. The lack of systematically 
collected information appeared to be the central problem, but other factors 
also seemed to be part of the problem. Time for teachers’ CPD has rarely 
been connected with their work in any type of school development or 
project work. Cooperation between teachers seems less as students get 
older and teachers’ efficacy and knowledge about curriculum implementa-
tion appears to be inadequate. In order to improve my awareness of the 
factors influencing SE, a systematic effort to unravel the complexities of this 
phenomenon ensued. At all times my motivation has been to understand 
the phenomenon so that once understood, practical professional develop-
ment strategies can be put in place in order to improve the experiences and 
overall education provided for Icelandic compulsory school children. From 
this foundation, the subsequent focus was to develop a questionnaire in the 
format of other learning environment instruments that could be used as a 
tool to assist schools move forward in addressing barriers to effective SE 
delivery. Finally, in order to evaluate its effectiveness, it was necessary to 
apply the instrument to an educational context. 

In this chapter I start by discussing how my research interests are both 

pragmatic and theoretical and build on linking these two problems. Then 

the research questions and selected research approaches are introduced,  

followed by explications of the two phases of the study and each step there 

within. The chapter closes with a discussion of ethical issues. 
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3.1 Linking two problems 

My research interests are both pragmatic and theoretical, framed within 

anthropological approaches, and build on linking two problems.  

The pragmatic problem, which is also practical, is to provide schools with 

the means to map their collective efficacy to aid their learning about SE and 

support decision making in further school development. The intention is not 

to make a tool to be used for inspection but to facilitate the collection of 

information by schools for themselves. This is important, since research 

indicates that external judgements can be intimidating (Hudson, 2000; 

Spillane, 2000) and do not necessary foster the creation of (or sustain) 

learning communities important for school development (Takahashi, 2011; 

Thomson, 2010). Schools need information to enhance a collective view of 

their situation (Biddle & White, 2010), information to co-construct their 

knowledge, find their own ‘leverage points’ (Atkisson, 2011) and plan 

learning by design (Sterling, 2012); that is anticipative education 

recognising the new conditions and discontinuities and using prior 

awareness and conscious intentions to learn. Thus, SE must be grounded in 

decisions based on schools’ own assessment of practice and competence, 

with access to sources of capacity building information. 

The theoretical problem is to account for the formation and conditions 

necessary for changing the ethos of the school. Bateson (2006) explains 

‘ethos’ as being the systematic aspect of culture and the expression of a 

culturally standardised system of the school and emotions of the 

individuals. This means that any group of people may establish among 

themselves an ethos which, as soon as it is established, becomes a real 

factor in determining the conduct of the group. Thus, as Roth (2009) has 

pointed out, as the object of learning is achieved, the subject changes. Let 

me explain these two problems and their relations in more detail. 

The research follows a socio-cultural view since its interest is in the 

relationship between human consciousness and practical activity. It builds on 

and proposes further work with teachers who learn by engaging in situated 

practice, participating in dialectical relationship within which certain forms of 

identity are motivating (Ellis, Edwards, & Smagorinsky, 2010).   

The benefits of cooperation and participation are in line with an 

argument developed by Takahashi (2011) who introduces the notion of co-

constructing efficacy, where efficacy refers to teachers’ beliefs that they 

can positively influence learning. Teachers working together create 

opportunities for forming judgements on their own and others’ teaching 

ability. This may seem obvious, but it is more complex than it sounds when 
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the issue of knowledge acquisition is considered as there are two dominant 

theories informing this issue, socio-cultural theory and social cognitive 

theory (Lee, 2010; Takahashi, 2011).  

In a socio-cultural approach to learning, a key to new knowledge is 

conceptual change, which builds on the notion that concepts form part of 

ever-changing frameworks, which can vary from weak restructuring to 

fundamental paradigmatic change. In the school context, learner under-

standing might involve minor modifications, but participation is essential 

for learning. The individual is embedded in the environment. Meaning must 

be negotiated leading to reification of what is being examined and for 

teacher groups this affects learning, identity and thus efficacy beliefs.  

However, it has to be kept in mind that the construct of CTE emerges 

from social cognitive theory and the work of Bandura (1997, 2001). Thus, in 

some sense, this research adopts a hybrid approach even though I favour 

the socio-cultural approach in framing the research questions.  

In social cognitive theory, the focus is on knowledge building, which 

builds on the idea of information processing. Learners accept that ideas, 

which are conceptual artefacts, can be improved and teachers and learners 

form partnerships to create a knowledge-building culture, in which there is 

a collective and collaborative responsibility for building knowledge. Thus 

just as learners need groups, partnerships and sources of information to 

learn, so do teachers. The individual is, however, positioned as separate 

from his or her environment but the individual and the community are 

equally important, with ideas being shaped by individuals in an iterative and 

collective way. 

As Lee (2010) points out, there is a degree of reciprocity between these 

two traditions, knowledge building and conceptual change. Working with 

teachers in order to understand the challenges they see in ECA, both of the 

above approaches have been used. Teachers and researchers must accept 

that the community, as well as the individual, has a responsibility and a role 

in knowledge building. Further, as the individual learns, so does the 

community, since the two are inextricably interrelated. Investigating or 

describing the teaching task will require collective responsibility and the 

transformation of information in order to form a judgement (Biddle & 

White, 2010). Scholars have suggested that SE is not merely a question of 

knowledge but also requires a certain frame of mind (Bonnett, 2002; 

Huckle, 2005), necessary to influence the ethos of the school (Bateson, 

2006) enhancing SE. By encouraging teachers to work together in schools, 

or across schools, to address ECA and by creating spaces for researchers to 
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work with teachers, access to information and meaning-making can be 

facilitated. At the same time, the validity of the proposed instrument to be 

developed will be increased. Recent research in teacher education in 

Finland (Lipponen & Kumpulainen, 2011) has emphasised the importance of 

creating interactional spaces for developing agency in teachers; thus 

allowing for a change in teacher-learner boundaries, a pedagogical issue at 

the core of SE. 

In order to understand what happens in such an interactional space and 

its possible relation to CTE, close attention must be paid to the sources of 

information teachers and school administrators have access to and use 

when making their own decisions to build a collective community in order 

to strengthen their efficacy. I hold an anthropological view which suggests 

that any group of people, within schools, or in interactional spaces who 

support school development, establish among themselves an ethos which 

influences their decisions and actions. This ethos is expressed in the tone of 

their behaviour (Bateson, 2006). Thus, as we work with teachers and they 

work with colleagues, we must become aware of the ethos being created 

and creating us. Through this process of working with SE we influence 

ourselves and can begin changing the ethos of the school towards one more 

favourable to SE. 

3.2 The research questions and selected approaches 

With the two problems in mind; first, the practical problem of providing 

schools with the means to map their collective efficacy to aid their learning 

about SE and support decision making in further school development; and, 

second, the theoretical problem of accounting for the formation and 

changing of the ethos of the school, two main research questions underpin 

this thesis. Each question is then informed by two subquestions: 

1. What are the constraints and contributors to the implementation of 
sustainability as an emerging curriculum area at compulsory school 
level in Iceland? 

a. How do teachers and principals in the four schools view the 
teaching task in SE, and what sources of information on SE do 
they perceive themselves as having access to and using? 

b. How do principals in the four schools interpret their role as 
leaders when working with and developing sustainability as an 
emerging curriculum area within their school? 
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2. How can the views of teachers and principals on working with SE be 
used to develop an evaluation tool to assist schools in identifying 
their current situation and course of improvement for SE? 

a. How can the concept of collective teacher efficacy be used to 
develop and validate a tool to assess the feasibility of 
implementing SE in a compulsory school setting? 

b. Does the application of the instrument verify its usefulness to a 
school for assessing implementation of SE? 

To approach these questions, both a deep and broad understanding was 

considered important. A deep understanding of participants’ individual 

experience is important to explore what constrains and contributes to their 

work with sustainability as an ECA. Also, a broad understanding is necessary 

in the sense that information from a large number of individuals is needed 

to be able to develop and validate an instrument to be used in schools.  

In order to gain both a deep and broad understanding, more than one 

research method is needed (Morse, 2002). In general, research methods act 

as filters through which the environment is selectively experienced, but 

they are never without a theoretical basis or neutral in representing the 

world of experience. Therefore, an exclusive reliance on one method may 

bias or distort the researcher´s picture of the particular slice of reality under 

investigation (Cohen, Manion, & Morrison, 2011). 

Quantitative data such as scores on instruments yield specific numbers 

that can be statistically analysed and can produce results to assess the 

frequency and magnitude of trends. They also offer useful information if 

one needs to describe a large number of people (McEntee & Vazquez-Brust, 

2011). However, qualitative data, such as open-ended interviews which 

supply the actual words of people in the study, offer other perspectives on 

the study topic and provide a complex picture of the situation. A 

combination of these can result in a powerful mix that can both assess the 

outcome of a study (i.e. quantitative) as well as the process (i.e. qualitative) 

(Creswell, 2005). 

Therefore, it was decided to base the research on both qualitative and 

quantitative research methods, a mixed method approach, which is a good 

design to use if one can build on the strengths of both quantitative and 

qualitative data although the epistemological background is different 

(Creswell, 2005; Gay, Mills, & Airasian, 2009). Further, Creswell (2005) 

explains how an exploratory design of mixed methods is appropriate when 

the purpose is to first gather qualitative data to explore a phenomenon and 
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identify themes, then design an instrument and subsequently test it. This, 

however, calls for time-consuming work and a sound knowledge of both 

qualitative and quantitative research methods, and is commonly based on 

the work of a research team, sometimes with assistance from specialists 

(e.g. in advanced statistics). The advantage of this approach is that it allows 

the researcher(s) to identify measures actually grounded in the data 

obtained from the participants of the study. 

Based on a mixed method approach the research was organised in two 
main phases (Table 2). It is not uncommon for school-based instruments to 
be developed through two phases of research, one primarily qualitative and 
the other primarily quantitative (for example, Lewthwaite, 2001). The first 
phase of this project is mostly qualitative and attempts to identify 
influences on the implementation of a curriculum area through a literature 
review and drawing upon individuals‘ experiences when implementing the 
curriculum. This is primarily interpretivist in nature. The second phase then 
uses these identified experiences as the foundation for the development of 
the instrument. Consequently it is primarily quantitative and positivist in 
approach. The phases of the research and the order of the steps taken are 
presented in Table 2. 

Table 2 The two main phases of the research 

Phase I (Qualitative) 

Literature review 

University-school partnership – Action ESD 

Interviews (first set) 

Preparatory survey 

Focus group consultation 

Interviews (second set) – EmergeCTE 

Phase II (Quantitative) 

Development of trial instrument 

Pre-trial 

Refinement of trial instrument 

Trial instrument tested 

Statistical analysis 

Development of SEIQ 

Refinement of SEIQ  

Validation of SEIQ 

Application of SEIQ   
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These two phases are underpinned by two research and development 

projects that are linked but overlap partly in time. Included in these phases 

are four studies, each focusing on one subquestion of the thesis; these 

studies took place during the years of 2009–2013. The time interval of each 

study is presented in Figure 8. 

Figure 8 The time-frame of the four studies of the thesis 

3.3 Phase I 

The first phase of this research focused on understanding the contributors 

and impediments to curriculum, in general, and understanding the 

influences on SE implementation specifically. Included in the first phase 

were steps taken in relation to two research and developmental projects 

(see timeline in Figure 9). The first one is the ActionESD project which was 

designed to explore ways in which SE could be strengthened in schools and 

the school system. As part of ActionESD, the first set of interviews were 

conducted together with a preparatory survey using responses from the 

ActionESD participants. The second research and development project is 

the EmergeCTE, which was planned partly as a continuation of ActionESD 

and designed to use the results of the ActionESD, among other research 

results. The second set of interviews of this study was part of the 

EmergeCTE project. 

To give a fuller view of the doctoral study and link together different 

steps on the way, a timeline for the entire doctoral study is presented in 

Figure 9. The upper part of the figure presents an overview of my scholarly 

writings and presentations related to this study. The lower part of Figure 9, 

below the time line, contains a survey of the phases of the two research 

and developmental projects to which this study is related. 
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Figure 9 The timeline of the doctoral study 
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3.3.1 ActionESD 

From 2007–2010 a group of researchers in Iceland within the University of 

Iceland, School of Education and University of Akureyri, Faculty of Education, 

carried out a research and development project, named ActionESD 

(Educational action for sustainable development). At the outset of the project 

in 2007, SE had yet to be defined as a fundamental concern of education in 

the national curriculum in Iceland, although EE had been introduced some 

decades earlier. The goal of the university-school partnership project was to 

strengthen multi-disciplinary research and practice and nurture an integrated 

approach to SE in schools at the three levels of the classroom, the school and 

the community (see further Appendix I).  

In the ActionESD project it was found that the university-school 

partnership provided an interactional space for discussion and the use of SE 

tools increased the capacity of teachers to deal with SE in many and varied 

ways. In-school collaboration was important as well. There was also 

provision for advisers from the research team to work with schools, not in a 

directive manner, but as resource persons and co-learners. One of the most 

valuable contributions of the advisers was to introduce to schools a tool, a 

curriculum analysis key, that some members of the ActionESD group had 

developed (Jóhannesson et al., 2008, 2011). This key served as an artefact 

with which the existing activities could be analysed, extending the 

understanding which teachers had of SE (Pálsdóttir & Macdonald, 2010).   

As explained by Jóhannesson et al. (2011, pp. 378–379) the curriculum 
analysis key includes seven characteristics which reflect the interwoven 
aspects of sustainable development – economy, environment, society – as 
well as the themes of the United Nations in its guidelines for the decade. The 
key includes both content from the UNESCO (2005a) guidelines and three 
principles of action for developing SE. These are, first, actions for teaching 
and learning that enable teachers and learners to build up their knowledge of 
natural resources and SD; second, actions within schools that encourage 
respect for critical values, democratic procedures and social inclusion in 
developing sustainable practices; and, third, actions at local community level 
that motivate schools and other organisations to work together in sharing a 
responsibility for a sustainable quality of life (Macdonald & Bergmann, 2007; 
Pálsdóttir, Macdonald & Jóhannesson, 2009). As further explained by 
Jóhannesson et al. (2011, p. 379), these principles were reflected in the 
curriculum analysis key (Table 3) which lists characteristics as being indicative 
of educational action for sustainable development.   
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Table 3 The curriculum analysis key 

1. Indications of values, opinions and feelings about nature and environ-
ment (í. gildi, viðhorf og tilfinningar gagnvart náttúru og umhverfi). 

2. Identification of knowledge contributing to a sensible use of nature (í. 
þekking sem hjálpar til við að nota náttúruna skynsamlega). 

3. Statements about welfare and public health (í. velferð og lýðheilsa). 

4. Indications of democracy, participation and action competence (í. 
lýðræði, þátttaka í samfélaginu, geta til aðgerða). 

5. Recognition of equality and multicultural issues (í. jafnrétti og fjölmenning). 

6. Indications of awareness and understanding of global issues (í. 
alþjóðavitund og hnattrænn skilningur). 

7. References to economic development and future prospects (í. 
efnahagsþróun og framtíðarsýn). 

3.3.2 A university-school partnership 

During the ActionESD project four pre-schools and four compulsory schools 

took part in a year-long in-service course (2008–2009), working on action 

research projects supported by advisers provided by the research team, 

who visited the schools a few times during the school year. Most of the 

schools had received grants for internal developmental work related to 

sustainability and the environment. The in-service course included regular 

meetings in the university with workshops, lectures and input from the 

participants, based on home assignments where they had to discuss and 

deepen their understanding in relation to the concept of sustainability and 

their own practice. The schools agreed to monitoring and self-evaluation 

activities, including doing two self-evaluation reports, one submitted in 

January 2009 and the second in early June 2009. Most of the actual school 

projects were identified and developed within each school prior to the 

course and varied in range, scale and topic. Several had their origins in EE 

but others tackled social and health education issues. 

At the beginning of the course the school participants were provided with 

literature written in or translated into Icelandic about major concepts and 

ideology of SE (Breiting, Mayer, & Mogensen, 2005; Jóhannesson et al., 2008; 

Pálsdóttir, Pétursdóttir, Óskarsdóttir, Jóhannesson, & Norðdahl, 2009). Also, 

the curriculum analysis key was used by the ActionESD team as a tool to 

investigate signs of SE in the school curricula (Jóhannesson et al., 2011). In 

each participating school a steering group, often called the sustainability 

team, was formed to initiate and facilitate the project within the school. The 

principal was a member of that group, although not the leading person or 
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contact person in all instances. As the research project came to an end, a 

draft of the new national curriculum was being prepared and some members 

of the team had a role to play in drafting the text in the new curriculum, 

where sustainability was one of the six fundamental concerns.  

3.3.3 Two sets of interviews 

The teachers and principals who participated in the two sets of interviews 

in this study, two male and ten female, were from the four compulsory 

schools in the ActionESD project and had worked closely with researchers 

from the commencement of the school-based part of the project in 2008. 

All of them, three from each school, were experienced teachers and 

principals, having between eight and thirty years of school-based 

experience. The interviewees included the principal, the contact person of 

the school, and a teacher participant in the project. The principal was 

included in the interviews because of the pivotal role principals are known 

to play in school development (Fullan, 2000; Lewthwaite, 2004; Pálsdóttir & 

Macdonald, 2010; Ruebling et al., 2004), even though not all principals 

attended all ActionESD activities. 

Semi-structured interviews were conducted towards the end of the 

year-long cooperation between the schools and the research team, in May 

and June 2009. The interviews were one-to-one which is considered to be a 

feasible approach where respondents are not hesitant to speak, are 

articulate, and can share ideas comfortably (Gay et al., 2009). Then, 30 

months later, in November 2011, another set of interviews was conducted 

with the same participants in each of the four participating compulsory 

schools, as the new curriculum was being introduced.  

Three researchers were present in the first set of interviews, two at each 

time. I was always one of them and conducted the majority of the interviews. 

The two of us, who conducted the interviews, had both been active in the in-

service course provided at the university during the project year. In the 

second set of interviews I was alone with the interviewees in all cases except 

one, when Allyson Macdonald took part, but I conducted them all.  

The interview schedule used for the first interview was prepared by six 

ActionESD researchers, including myself. The first set of interviews focused 

on participants´ experiences with the teaching task in sustainability 

education. In these interviews we explored teachers’ understanding of the 

concept of sustainable development and possibilities of addressing SE and 

associated concepts in teaching. Also, questions were asked about their 

experience of the support provided by the research team during their 
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participation in the project. Then, the participants were asked to consider 

further issues related to SE such as concerns about using controversial topics 

as a teaching focus, use of outdoor environment in their teaching, and the 

use of emerging curriculum areas like life-skills, innovation education and 

information technology to enhance SE. Finally, they were asked to suggest 

what kind of support they would like to receive for their school, both 

individually and collectively, in order to work further with SE in their school. 

The second interview schedule was prepared by Allyson Macdonald and  

the author. Our primary focus was on influences on the enactment of SE in 

their schools. What did teachers identify as the intrinsic (personal attribute) 

and extrinsic (environmental) influences on the enactment of SE? In 

addressing these questions, part of the interview was designed to explore 

aspects of CTE such as practices among colleagues in implementing SE. The 

interviews also focused on determining teachers’ understanding of the 

nature of the teaching task in SE and how this had developed through the 

project activities. The questions focused on what and how they had learned 

about SE, what had changed (if anything) and what sources of information 

had been available to them. Also, all participants were asked about the role 

of teachers in SE, especially in terms of pedagogical approaches to be used in 

fostering learning. Questions also focused on what challenges SE brings for 

them as professionals and for their students and what they identify as the 

enablers – both intrinsic and extrinsic – making SE implementation a reality. 

Finally, the participants were asked to look ahead and give their first thoughts 

about the new national curriculum that had been issued in Iceland, where 

sustainability is introduced as one of six fundamental concerns of education. 

Each interview took place in the participants’ school and lasted for about 

one hour. They were audio-recorded and transcribed for analysis. To 

preserve the anonymity of the interviewees, they are referred to as 

‘participants’ or ‘she’.  

During the analysis of the interviews we sought to make sense of 

participants’ experiences with SE and to use the narratives of their 

experiences as data to be included in common major and minor themes as 

well as in contrary themes amongst participants (Glesne & Peshkin, 1992) 

with regard to the two research questions. The transcriptions of all the 

interviews were analysed and coded, first using NVivo software and then, 

manually, on paper with coloured pencils. The preliminary codings – major, 

minor and contrary – I discussed at regular meetings with Allyson 

Macdonald and in some cases analysed again, in the light of issues arising in 
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the discussions. We also engaged other members of the ActionESD group in 

the verification of the results emerging from the coding. 

3.3.4 EmergeCTE 

A group of researchers was formed in 2009 to prepare applications for a 

project on collective teacher efficacy in emerging curriculum areas. The 

group included four researchers from University of Iceland, School of 

Education, and two specialists in psychology and statistics from the 

Educational Testing Institute of Iceland. Two of the university researchers 

were involved in both ActionESD and the new project that became 

EmergCTE (Emerging curriculum areas and collective teacher efficacy) (see 

further Appendix II). Ideas from ActionESD and an earlier project on science 

education using Lewthwaite’s (2001) ideas on curriculum implementation 

were influential in the EmergeCTE project. 

The aim of the EmergeCTE project was to develop a web-based tool for 

use in evaluating perceived collective teacher efficacy in emerging 

curriculum areas, such as science, sustainability, innovation education, 

creativity and information and communication technology.  

3.3.5 A preparatory survey 

Early in 2010 a preparatory survey (Appendix III) was created to gauge 

participants‘ views on environmental and personal attribute factors 

influencing SE implementation in their school. The web-based survey, which  

was carried out with Surveymonkey.com, was sent to all those in the 

ActionESD schools who had participated at least in two out of six in-service 

course days during the period June 2008 until June 2009. These included 

three males and forty-five females, both school administrators and teachers. 

They had either been members of a school developmental team about SE or 

the school´s steering group concerning the university-school partnership. 

The survey was divided into eight sections. The first included 

introductory information for the participants. The second section included 

aims where participants were asked to identify how significantly they 

thought these factors influenced science delivery. The purpose of this 

section was to examine teachers‘ view of their role as educators and 

determine the aims of the school and be able to compare results to former 

research by Macdonald (1993). In the third section participants were asked 

to indicate how strongly or weakly they agreed with statements concerning 

their school, many pertaining to SE. The focus was on determining how 

participants viewed their own and others‘ roles in developing SE in schools, 
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what kind of guidance and support they thought desirable, and what 

characteristics schools need to have in order to enhance SE. The scale used 

was a five point conventional Likert-scale which is considered appropriate 

to assess subjective factors (Karlsson, 2003). The content of these 

statements were based on the analysis of the first phase of interviews and 

Lewthwaite´s (2001) Science Curriculum Implementation Questionnaire 

(SCIQ) that had been translated, adopted and used in Icelandic schools 

during 2006–2007 (Macdonald, Pálsdóttir, & Thórólfsson, 2007; Pálsdóttir & 

Macdonald, 2008). The SCIQ calls for self-evaluation by teachers of the 

actual and preferred capacity of their own school in implementing the 

science curriculum and includes five extrinsic factors (Resource adequacy, 

Time, Professional support, School ethos, and The status of science as a 

school subject) as well as one intrinsic factor (Skills, knowledge and 

professional attitude). The content of the statements in the third part of the 

preparatory survey was also informed by the Science teaching efficacy 

belief (Riggs & Enochs, 1990; see also Hoy & Miskel, 2008) and statements 

from a collective efficacy scale which was developed by Hoy during the 

years 2005–2009. All items thought to be important from these four 

sources were listed and printed out, cut into strips and repetitions were 

eliminated. The remaining items were formatted into statements and then 

grouped into four subgroups including seven to twelve statements each. In 

the electronic execution the order was mixed and the name of each 

subgroup was not visible. The subgroups were: 

 Competence, attitude and knowledge about sustainable 
development and sustainability education (Professional identity) 

 School ethos 

 Professional support and development 

 Resources and time  

In the fourth section of the survey a list of issues or concerns with SE 

was provided. Participants were asked to state whether they thought each 

issue should be dealt with in the school, whether they would like to teach 

it, whether they, individually, could teach it and whether they thought 

some teachers in the school, could teach it. The issues selected for inclusion 

were transdisciplinary and integrated in nature, grounded in UNESCO´s 

three pillars of SD, and related topics, such as recycling, genetically changed 

food, hydroelectric power plants and rights of disabled persons. This part of 

the survey was a matrix where participants could check as many options as 

they wanted. 
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In the fifth section of the survey participants were asked to prioritise 

eight items of CPD options by how important and/or useful they felt they 

were for their own CPD. These included formal and informal approaches 

and types of CPD for teachers. 

The sixth section of the survey included an open ended question. 

Participants, who had all participated in the ActionESD project for one 

winter, were asked whether their responses would have been different if 

they had answered the survey a year earlier. If so, they were asked to 

explain in their own words.  

In the seventh section participants gave information on some 

background variables such as gender, whether they were teachers, school 

administrators or both (which is the case if for example, a teacher has a role 

as departmental head in a selected area). 

In the final section participants were asked whether they would like to add 

something or give recommendations for further development of the survey.  

3.3.6 A focus group 

In order to further explore participants´ understanding of items in the 

preparatory survey, a focus group was assembled in late May 2010 including 

me, three compulsory school teachers and a principal; a total of five people. 

One of the teachers, the principal and I had taken part in the ActionESD project, 

but two of the teachers had not been included before. As explained by Creswell 

(2005) a focus group can be used to collect shared understanding as well as to 

obtain views from specific people. The focus group was supplied with a 

document containing an uncategorised list of items, mainly based on the third 

and fourth part of the preparatory survey. Then, in a meeting, the focus group 

collectively (1) reviewed which items of the list would be useful for a school to 

receive answers to and why, and (2) identified whether any influences on SE 

implementation had failed to be identified. 

In the focus group meeting I asked whether they in general thought 

information from such a list would be of use to schools. Then, there was a 

discussion about which items would be of most value and subsequently 

what would be of least value. The participants in the focus group touched 

upon all items in the list. Special attention was then given to which 

variables would be important to collect information about. I documented all 

remarks on a version of the list and a separate sheet of paper. 
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3.4 Phase II 

The second phase of the study built upon the first phase and concerned the 

development of an instrument to assist schools in their implementation 

efforts. The data collected from the first phase of the study then became 

the foundation for the development of the Sustainability Education 

Implementation Questionnaire (SEIQ). The instrument‘s development is 

based upon the processes used by Lewthwaite (2001, 2004, 2005) in the 

development of a Science Education Implementation Questionnaire (SCIQ), 

that, similar to the SEIQ, is used by schools to evaluate their current science 

curriculum efforts and to identify processes to work towards selected goals. 

The development process involved several steps. 

3.4.1 Development of the initial instrument 

A list of items for the instrument’s use was compiled in spring term 2012 

based on outcomes of Phase I including the experience from the 

preparatory survey and the results from the review of the focus group.  

Then, as part of the EmergeCTE project, some additional items were 

included based on interview data from two other Icelandic doctoral 

research projects in schools, one regarding ICT (Pétursdóttir, 2012) and the 

other relating to innovation education (Jónsdóttir, 2011). Researchers from 

the EmergeCTE group reviewed the collective list of items in several 

meetings, working in groups of 2–3, always including me. The aim of this 

work was to (1) classify items influencing SE implementation into thematic 

categories, and (2) review the list of items of each category, eliminate 

repetitions and possible crosswise items. As part of that process I wrote a 

description for each category and subcategory and verified these with 

Allyson Macdonald, the EmergeCTE director. After final editing, the items of 

these categories became the foundation for the Sustainability Education 

Implementation Questionnaire (SEIQ) for Icelandic schools. 

3.4.2 Refinement and validation of the SEIQ 

Once the initial instrument was constructed, the validation of the SEIQ began 

by a trial implementation with teachers. The teachers were asked to comment 

on the instrument‘s comprehensiveness and identify any aspects of ambiguity. 

These comments and suggestions contributed to minor refinements of the 

instrument. After this, the instrument was statistically validated in compulsory 

schools in Iceland. The schools were selected on two criteria. First, they had to 

be actively involved in SE implementation or be representative of the diverse 

schools in Iceland according to location (rural or urban). Upon the principal’s 
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consent an introductory e-mail with a link to the survey was sent to the 

principal, who forwarded it to all teachers and educational administrators in 

that school. Two weeks were given for answering the survey. As suggested by 

Creswell (2003), a follow-up to ensure a high response rate included three e-

mails sent to the principals with a request for its completion. These follow-up 

e-mails included an indication of the number of participants who had 

completed the instrument.  

3.4.3 Application of the SEIQ – a case study 

The purpose of the last part of phase two was to apply the Sustainability 

Education Implementation Questionnaire (SEIQ) in an educational setting 

which included all age levels within the compulsory school (age 6–16) and 

in a school that had not participated in the earlier research and 

developmental project about sustainability (ActionESD).  

The case study used a mixed method approach including (1) analysis of 

the school´s homepage using the SE curriculum analysis key (Jóhannesson 

et al., 2011), (2) analysis of interviews taken with all teachers and school 

administrators in the school, (3) a questionnaire survey (SEIQ) answered 

after the school visit, and (4) feedback from interviewees on a summary 

report of the results. 

The reason for using a mixed method approach was to acquire a rich 

picture of the school, its situation in terms of SE and the view of teachers 

and school administrators as to what contributes to and constrains SE as an 

ECA. The intention was to explore diverse data from the school to assess 

whether the results of the web-based tool being developed gave a fair 

picture of the current situation (Flick, 2006), and whether this information 

could assist individual schools in the challenge they face in the 

implementation of SE.  

A list of all schools in Iceland was examined with three criteria in mind. 

First, the school had not participated in a research and developmental 

project about SE. Second, the school included teaching at all age levels of 

compulsory school. Third, the school was relatively small enough for the 

researchers to be able to gain a holistic view of it. Therefore it was decided 

to focus on approximately fifty students, since that defines the number of 

staff to be interviewed. Then, based on these criteria, one school was 

randomly picked and the principal agreed by phone that the school would 

participate. Hereafter called Lakeschool. 
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Before and after the school visit the school´s web page was examined 

using the curriculum analysis key (Table 3) which lists characteristics as 

being indicative of educational action for sustainable development.  

The visit to Lakeschool took place at the end of May 2013. Semi-

structured individual interviews were conducted with administrators and 

teachers that taught more than five lessons per week the school year 2012–

2013, a total of nine people. The interview schedule was prepared by me 

and Allyson Macdonald and each interview lasted half an hour to forty-five 

minutes. We both were present in all of them and I conducted them. The 

interview was designed to explore aspects of collective teacher efficacy in 

implementing SE. The interviews also focused on an understanding of the 

concept of SD and the teaching task in SE. All participants were asked about 

the role of teachers in SE, especially in terms of pedagogical approaches to 

be used in fostering learning, and what challenges SE brings for them as 

professionals and for their students. Finally, the participants were asked 

about the role of administrators in enhancing SE, what type of CPD they 

(individually) would like to see in relation to implementing SE and what 

support would be feasible for their own school (collectively).  

All interviews were audio-recorded and transcribed for analysis. To 

preserve the anonymity of the interviewees, they are referred to as 

‘participants’ or ‘interviewees’. The interviews were coded and recoded 

based on the interview schedule, the factors of the survey answered and 

then themes identified emerging from the data. The analysis was done on 

paper with coloured pencils. Next, preliminary results were discussed with 

Allyson, and then with a research group including six researchers from the 

ActionESD group. 

Later, on the same day the interviews at Lakeschool took place, the 

participants received an e-mail with a link to the web-based Sustainability 

Education Implementation Questionnaire (SEIQ). The purpose was to 

review the responses of the SEIQ in relation to what was learned about the 

school in the visit, through the interviews and the analysis of the 

homepage. The aim was to ascertain the consistency of the findings and 

potential value of the SEIQ instrument as an evaluation tool in enhancing 

implementation of SE. 

A five page summary report of results was prepared, summing up results 

of the analysis of the interviews, the questionnaire and the analysis of the 

school´s webpage. The school´s principal and four randomly selected 

teachers in the school (who had been interviewed) were asked to review 
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the report. Then they were contacted by phone to discuss whether this 

information gave a true and fair picture of the situation in the school, and 

whether it would be useful for a school to receive such results as from the 

SEIQ in the role of self-evaluation information to use as a basis for 

discussion within the school. 

3.5 Ethical issues 

As in all research, whatever label they are given, ethical issues arise from 

the first step onwards, especially in the beginning when selecting the focus 

of what and how to research.  

Ethics as a process is not a fixed entity, which one decides upon in the 

beginning, but a social construct, which one needs to revise through the 

research process (Frank, 2004). As Dellinger and Leech (2007) point out, 

data and information already constitute interpretations formulated by 

participants as they answer questions or by researchers as they write up 

their observations. Neither research participants nor researchers can be 

neutral, because they are always positioned culturally, historically and 

theoretically. Thus, a researcher needs to keep in mind the effects the 

research might have on its participants. With that in mind I tried in the 

interviews to be aware of participants’ demeanour and how well at ease 

they were. Also, during the interviews and throughout the data analysis 

attention was paid to what was said and what not, when silences or 

hesitations occurred or whether there were any other signs that could add 

to the information given.  

In compliance with Icelandic laws and regulations on research involving 

human subjects, I notified The Data Protection Authority about the 

research. Since Iceland is a small society, anonymity creates a special 

challenge. To meet this challenge interview data is never linked to gender 

of participants, nor is an individual school´s result from the preparatory 

survey or the trial instrument revealed or discussed in such a way that the 

school can be identified. In the case study, the name and location of the 

school is discreetly mentioned and expressed in a manner that could apply 

to many schools in the country. However, the challenge to maintain total 

anonymity of research participants is recognised. The use of information 

gathered in the research was explained orally in the interviews and through 

an introduction letter in the surveys, explaining to participants that the 

information would not be used to identify individuals or single schools. 

However, the schools that participated could obtain their collective results 

from the SEIQ in appreciation of their participation.  
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Another common ethical issue is informed consent; that is, whether the 

participants have agreed to take part in the research and understood the 

information provided by the researcher about the research. No signed 

consent was used. The participation in this research was based on 

principals’ approval and encouragement. The principals selected the third 

person to be interviewed in the first phase and decided whether they 

would submit the trial instrument in phase two to all teachers and 

administrators in the school. According to my knowledge, based on e-mails 

and phonecalls, all principals forwarded the e-mail to everyone doing 

teaching or administrative work related to teaching. In the preparatory 

survey access to participants was based on their own e-mail addresses with 

which they provided the researcher themselves during the in-service 

course. In the preparatory survey in phase 1, as in the trial instrument, the 

participants could leave out any question they did not want to answer 

without anyone knowing. 

In relation to secure storage of data, all interviews are stored in two 

copies for safe-keeping and in the case of ActionESD project transcripts are 

only available to the six researchers that took part in that aspect of the 

research. With regard to the EmergeCTE interviews Allyson Macdonald and 

myself are the only ones who have access to them. No data of any type is 

accessible to the public on the internet. However, all reports and articles 

derived from the data collected are accessible on, or linked to, the 

ActionESD project website (http://skrif.hi.is/geta) in this thesis or in 

published journals. 

Doing research in one´s mother tongue is one thing and reporting it in 

another one is different. The process of translation presents an ethical 

aspect, since rendering in another language must be true to and consistent 

with the original narrative of the participants. The interview quotes 

presented in the research were translated into English by me and cross-

checked by Allyson Macdonald, a native English speaker and fluent speaker 

of Icelandic. I tried to remain faithful to the participants´ original message, 

but at the same time, I was conscious of the importance of making the text 

readable and clear. The same translation process was used when 

translating the final version of SEIQ-questionnaire.  

Validity is an important issue in all research. Dellinger and Leech (2007) 

point out in their extensive overview of traditional terminology and validity 

criteria for quantitative, qualitative and mixed method research that all 

traditional validity evidence accrues to the meaning of measures, not to the 

tests or instruments themselves. They explain how non-traditional validity 

http://skrif.hi.is/geta
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evidence, such as that of utility and interpretation and the consequences of 

use, has been defined as a critical issue used to support the meaning of data.  

Throughout this research the meaning of measures has been a 

continuous process involving value judgements situated in the social 

context of Iceland and each individual location. But the research is not only 

influenced by the situated circumstances. A researcher’s prior 

understanding of the subject or phenomenon under study influences what 

is studied and how, as well as how the analysis is approached and results 

interpreted. The problem, as Dellinger and Leech (2007) point out, is not to 

set prior knowledge aside but to build on prior knowledge and use it to 

extract as much new knowledge as possible from the findings. They further 

state that prior understandings are important because they influence a 

researcher´s perception, the choice or development of the methods used, 

and consequently the data collected and the understanding of the issue. 

Furthermore, these can bias attitudes in favour of previously held theories. 

One must ponder what validity means. Again, Dellinger and Leech (2007) 

explain that to consider validity is to assess how well the results can be trusted. 

Such consideration includes checking whether the generated contextual 

knowledge can be deemed valid and whether it generates warrants for action, 

i.e. whether the actual solution to a problem arrived at solves the original 

problem. Consequently, to account for validity in research is to invite criticism, 

which includes a continuous process of negotiation of meaning. 

In this research, constant attention has been given to issues related to 

validity. Regular meetings with the projects´ research teams were useful for 

discussing approaches and information derived from the data. Meetings 

with participants during the following year and at reunions more than a 

year later gave occasion to discuss the findings available. Feedback on 

presentations at national and international conferences about the research 

and its results yielded valuable points of view. Specialist opinion and 

guidance in statistical work provided opportunities to explain what was 

done, how and why. All these have added to the validity of the research. 
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4 Findings  

In this chapter I present the findings in four parts, each related to each 

subquestion in this doctoral study. First the constraints and contributors to 

implementing sustainability by participants from four Icelandic compulsory 

schools are introduced. Then an analysis is elucidated of principals’ 

understanding of the concept of sustainable development (SD), their view 

of their role in sustainability education (SE) and regarding school 

development. The third part reports on the development and validation of 

the Sustainability Education Implementation Questionnaire (SEIQ) and 

finally a case study involving application of the SEIQ is presented. 

4.1 Study 1: Constraints and contributors 

In the first phase of this study we sought to make sense of participants’ 

experiences with SE and to use the narratives of their experiences as data 

pertinent to common major and minor themes and contrary themes 

amongst participants (Creswell, 2005; Glesne & Peshkin, 1992) with regard 

to the two research questions.   

The data gave us insights into the experiences of teachers and principals 

in learning about and working with SE. In the section that follows, the 

results are organised around two key ideas, ensuring that the first research 

question is addressed. These include (1) how the participants approached 

the nature of the teaching task when working with SE, and (2) their 

understanding of influences on their own development as SE educators, 

and their perceptions of intrinsic and extrinsic factors affecting SE delivery.  

4.1.1 The learning process and teacher experiences  

A major area of concern for participants was associated with their 

understanding of the concept of SD and SE. When asked about their 

experience of working with SE, a common theme amongst participants in all 

four schools was that at the beginning of the project everyone was insecure 

because they had somehow expected that they would be told what to do 

and how to approach the project in their school. This insecurity emanated 

from a limited understanding of the concept of sustainability and the 

learning and teaching processes they could use in enacting SE. 
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In the first interview the participants were asked to define SD and 

explain what kind of education enhances it. Participants from two schools 

defined SD only in terms of human influence on the environment and use of 

natural resources. 

It is about how we use natural resources … that we use them 

sensibly and preferably that they renew themselves … and we 

don´t pollute and destroy them. 

In the other two schools the understanding of the concept was more in 

line with UNESCO´s framework of defining SE, but still with an emphasis on 

preserving the environment for future generations. 

Sustainable development is about making children more 

responsible citizens and that they learn to respect and enjoy 

and value what the life has to offer. 

I think it [the concept] includes an education that aims at 

preparing children to participate in the society … to participate 

and learn that they can be of influence and affect their 

environment with society … that they will not be passive 

viewers. 

Two and a half years later when asked again about their understanding 

of the concept of SD, all participants, except two from one school, 

explained their understanding in line with UNESCO´s framework of defining 

SD and showed more depth in their understanding, including working with 

controversial issues. The two exceptions talked about discussing cycles of 

nature and related all work on sustainability to environmental issues. But, 

all of them reiterated that their early learning experience during the project 

had taken time and caused some frustrations – and still did:  

I think I didn´t understand the concept in the beginning and 

during the first meetings with you [the research team] I wasn´t 

much closer. 

We are still not secure enough about our understanding of 

sustainability … we need more knowledge to build on … and 

still, we haven´t gone as far as we thought we would do … 
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The participants also spent considerable time referring to the 

challenging learning process they had experienced during the project.  

The work process was good, I enjoyed these methods you 

pushed us through … this thinking about the concepts … and all 

the discussions.  

The experience is good but it was very difficult to start … I felt 

like [we were] hanging in the air, we didn´t know what we 

were going into. And, basically we did end up in a different 

place than I thought we would in the beginning. 

Asked to look back and reflect on the process, all of them stated that the 

course provided by the research team had been valuable in its emphasis on 

collectively building knowledge and experiencing conceptual change 

through their participation. 

We [in our school] haven´t taken enough time to discuss, to 

meet … and that has kind of constrained us. … I think, that the 

social factor is possibly a bigger element than one realises in 

the beginning. 

4.1.2 Understanding the teaching task 

In this research we were also interested in understanding how teachers 

conceived the task of teaching in an emerging curriculum area (ECA) such as 

SE. In general, the task was seen as very complex and challenging, resulting 

in teachers stating their limited self-belief in carrying out the task at hand.  

It is a change in the way one teaches and presents things to 

children … 

[We need] to break away from the textbooks … accept that you 

cannot control all situations. 

However, more than half of the participants stated that teachers need 

to go out of their comfort zone and deal with the challenge SE demands, 

including rethinking how they teach, what resources they use in their 

teaching and what choices they give students about what they learn and 

how they learn. 
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The main challenge is to just let go of what we are doing … to 

let go of the old textbooks … the old methods and rethink our 

teaching. 

We need to adopt new ways of thinking, think how we can do 

things differently … [acknowledge] … that we don´t take time 

for it. 

In the second interview, all interviewees said that the essence of the 

teaching task in SE is cooperation between students and teachers. The role 

of the teacher is not only to be an instructor, she should be more of a 

facilitator that guides the process, enhancing critical thinking.  

The task is … to provoke children’s thinking … make them 

critical thinkers that question things around us … that they are 

informed and aware of … the context they are in and what is 

missing. 

When asked about the effect of the emphasis on action competence 

being a core of sustainability in the new curriculum, participants stressed a 

need for clearer focus on developing students´ capabilities and self-

autonomy.  

We have to implement [different] ways of working … so they 

[the students] experience that they can have influence … that 

they feel they can get something going … kick off actions … and 

that I [as an individual] can encourage others to participate … 

This requires teachers to teach about democracy through democracy 

giving more attention to what students want. This was also seen as a 

change in emphasis regarding the teachers´ role, requiring less transmission 

of knowledge and giving more space for learning through student 

participation, especially in action-oriented projects. 

There has been too much spoon-feeding/input. Maybe the kids 

need more freedom to find out solutions of doing things. 

Maybe [we] need to listen to them more … include the 

students … listen to students´ voices.   
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However, how this could be implemented or realised was not as clear. 

One teacher worried that few demands are being made of teenage 

students and that teaching which encourages democratic working methods 

was problematic. 

4.1.3 Influences on implementing SE  

A major response from participants for implementing SE was associated 

with developing an understanding of SE and potential teaching 

opportunities in SE. The participants identified three sources of information 

which supported them in learning about SE: printed resources, colleagues 

and specialists. 

First to be mentioned were printed, outside sources such as the national 

curriculum and the literature provided by the research team. Half of the 

teachers said that the new curriculum with an emphasis on sustainability 

meant that teachers had no choice but to work with sustainability in 

schools and that this requirement to implement SE requires a change in 

their practices and the thinking that informs their practice. In this context 

one of the principals explained how there is resilience in being humble. 

I think the biggest challenge will be the insecurity, because 

then we will have a period of uncertainty, irregularity and 

chaos … which [only] the humble teacher can adjust to. 

The second source of information was the collective human resources 

among the participants themselves, both within their own school and across 

the participating schools. In the second interview, when discussing the way 

forward, all interviewees mentioned that they preferred and needed to have a 

team, to ‘frame’ the development of SE in their school. They all agreed such 

teams were a valuable platform for discussion and reflection.  

The third supportive influence was the specialist input provided by the 

research group through workshops, lectures and assignments based on 

evaluating the work within their own school. In the first interview when 

asked what kind of support the participants would prefer, all participants in 

three schools said they would like to have a semi-structured in-service 

course similar to the one they had just finished. The participants also 

mentioned that they would like to take some of their new learning and try 

it out in their teaching and then meet again and collectively share and 

compare their experiences.  
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Two-thirds of the interviewees mentioned in the second interview that 

they would appreciate specialist support to guide teachers and school 

administrators on their path of working with sustainability. They said they 

would like to come to the university for lectures and workshops as they did 

in the course during the project year. Four of them mentioned they liked 

the ‘pressure’ of the home assignments to be done before workshops. 

None of them mentioned the school advisers directly in the second 

interview. Participants from two schools found the curriculum analysis key 

developed by the researchers (Jóhannesson et al., 2011) useful as an 

evaluation tool to assess and extend their previous projects and teaching 

plans. Through the key they acquired an overview of strengths and 

weaknesses of each school´s project in relation to different aspects of 

sustainability.  

On looking back at the previous thirty months, one teacher said that 

they too, like the research team, ‘should have had a preparation year 

before they started their project’ since the learning that took place during 

the project year was so demanding and important to the development of 

the project and SE in her school.  

Teachers identified other supportive actions as contributors to their 

achievements. Three of the schools offered visits to the others at the end 

and after the project year was completed. In those visits the teachers had 

an opportunity to see each other’s work, get ideas for their own teaching 

and learn more about projects in the other schools. In the second set of 

interviews, the visits were praised for being informative and useful, adding 

to the fun and social part of the project, even though formal cooperation 

was no longer in place.  

Throughout the analysis I considered what teachers did not mention. No 

physical resources other than the curriculum and school textbooks were 

mentioned by the participants as sources to use in working with SE. No one 

mentioned having access to feedback or information about how they are 

doing in their job, for example information based on self-evaluation as a 

supportive influence on their development. Similarly, no one mentioned 

any measures of teachers´ or principals´ achievement in their work or 

related these to compiling and/or executing a relevant CPD plan. 

4.1.4 Intrinsic and extrinsic factors affecting the delivery of SE 

In the interviews, participants talked about diverse reasons that 

constrained or contributed to their task of working with SE. The reasons the 
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participants could act upon are classified as intrinsic, and the environmental 

factors and others beyond their control as extrinsic.  

Among the intrinsic factors, all the participants mentioned their lack of 

understanding of and knowledge about sustainability at the outset and 

thus, in their opinion, insufficient competence to deal with some 

sustainability issues. The information in the 2011 national curriculum about 

sustainability is limited to one page. Other support was not provided by the 

ministry or local authorities at first, but booklets on each fundamental 

concern of education were published in the school year 2012–2013. 

All participants were positive with regard to implementing sustainability 

into their school´s work, having in mind they applied for participation in the 

research and development project. They had considerable experience of 

participating in school development projects and took initiative in projects 

they wanted to do, indicating capacity and self-efficacy towards the 

challenge of participation. Thus, they showed their resilience by being 

confident of their individual and collective ability to implement the 

curriculum, despite the fact that they needed time and space for 

cooperation, in-service learning and some specialist input. One of the 

principals said that teachers talk of ‘lack of opportunities, their lack of 

courage, or whatever they mention’, as an excuse for sticking to the 

textbooks. To support teachers in doing what they believe is right, it seems 

that teachers need to feel safe. Most of them feel they need to have an 

overview of and control all situations, and the textbooks serve as an anchor 

for them, said the principal. 

Discussing intrinsic factors on SE implementation in the second 

interview, one teacher stated that although the teaching task was complex, 

teachers could well deal with it as professionals – it is just a question of 

attitude. She added: 

The teacher´s role is to think, and let the student build his 

learning on his own prerequisites, not the teachers´.  If you [as 

a teacher] are going to control it completely … if a student is 

interested in something that is connected to the concept [of 

sustainability] why should you stop him? Isn´t that more likely 

to be of a success rather than using your view, your way and 

your angle? 

Extrinsic factors were usually associated with factors supporting collective 

actions. Asked in the second interview about the role of teachers and principals 
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in bringing in the changes SE requires, all teachers and two of the principals 

agreed that the role of the principals in enhancing SE in schools was crucial. All 

had expectations towards the principal to direct and lead the teachers, to 

participate as well as provide them with space and time to discuss and reflect 

on their own teaching. Seven out of eight teachers emphasised that they 

needed direction, to be told what to do and how. 

She [the principal] is to be a role model and involved in 

thinking about implementing sustainability into the school 

curriculum … be a guide that knows [things] and can point out 

possibilities. 

In all of the schools the participants highly valued the fact they were  

part of a team inside their school during the research project, emphasising 

the team-meetings being central to their learning. These teams met 

regularly, in most cases once a week during the project year, and discussed 

sustainability issues, their understanding of the concepts and what this 

understanding demanded of them in their practice. 

[The sustainability team] within the school has helped a lot … 

and kept [the school´s project] going. It was determined … and 

the regular meetings one per week were essential.  

Also, they emphasised contact with other schools being important, to 

connect to the wider professional community as being a valuable contributor. 

It would be a good support … to keep on having a support 

group … to get criticism of what you are doing … to meet and 

talk … to have a group of people  [within the school or across 

schools] … and to see what others are doing and what you 

think about that … 

Many of the compulsory school teachers taught several different classes 

per week. As a result there was limited time for teaching and preparation 

which influenced continuity in the work of each class. This was less 

relevant, however, for teachers teaching the younger students who have 

more flexibility as class teachers rather than subject specialists.  

All teachers and principals made comments about teachers being busy in 

general and this interfered with being able to focus on implementing SE as 
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an ECA. In all schools, comments about national employment issues such as 

the teacher salary contract structure indicated a major constraint. 

We lack time because of all kinds of meetings … answering e-

mails is time-consuming … 

The salary contract … it spoils everything … some say it takes 

flexibility away from us, but teachers don´t see the other side 

… [we] are not ready to be flexible in return. 

Student capacity and diversity was mentioned by some of the 

participants as constraining teacher work. Students were judged to lack 

self-autonomy and this was a factor influencing the enactment of SE at the 

classroom level. Engaging students in SE activity, especially action-based 

work, was a challenge. 

4.1.5 Summary  

In all, participants in compulsory schools in the ActionESD project identified 

a variety of factors influencing their ability to implement SE effectively. 

Some of these factors were intrinsic factors and some were extrinsic. 

Certain factors worked positively in supporting their actions and others 

constrained or hindered them. In Table 4 these factors are summarised. 

Although in some cases one school may have regarded a factor as a 

contributor and another school may have referred to it as a constraint, the 

patterns that emerged from the analysis would support the factors as being 

resident in the column in which they are located. 

While reflecting on these results during the first round of data analysis 

two issues called for my attention. The first was the teachers’ willingness to 

work collaboratively on developmental work, and the second their 

perception of extrinsic constraining factors such as lack of support, 

guidance and directions from researchers and their principals. Then, 

reflecting on my personal experience from years of work within compulsory 

schools and the learning that I had gained through the ActionESD project, I 

wanted to look at the interviews from principals more closely. Principals 

have a pivotal role in school development as discussed in the literature 

(Hargreaves & Fullan, 2012; Fullan, 2007; Palestini, 2000; Ruebling et al., 

2004; Sallis, 2002). A further analysis of the two sets of interviews with 

principals was conducted, together with a review of the school self-

evaluation reports from each of the schools written during the partnership 

school year in 2008–2009.  
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Table 4 Factors affecting delivery of SE 

Intrinsic factors Extrinsic factors 

Contributors Constraints Contributors Constraints 

Teachers’ perceptions 
of the need to make 
changes 

Teachers 
prepared/willing to 
participate in 
developmental work 

Teachers´ self-efficacy 
(capacity) of 
implementing SE 

A willingness to work 
collaboratively 

Teachers´ resilience 

 

 

Difficulties in 
understanding the 
concept of 
sustainability 

Lack of knowledge 
about sustainability 
issues 

The complexity of the 
teaching task in SE 

Identification of 
learning and teaching 
processes that 
enhance SE 

Lack of focus on action 
competence 

Tendency for teachers 
to work in isolation 

Sustainability included in 
the national curriculum 

Support from and 
discussions on SE with 
researchers (specialist 
input) and with 
colleagues from other 
schools 

Teachers working as part 
of a team on developing 
SE (inside and across 
schools) 

Time provision granted 
for regular co-operation 
with regard to SE 

In-service learning 
opportunity/continuing 
professional 
development (course 
and assignments) 

Principal‘s support, 
participation and 
patience (change takes 
time)  

Limited support 
provided from 
ministry/textbook 
providers 

Salary-contract 
structure limits on 
project work or 
changing timetables 

Timetable of teachers:  

- lack of continuity 
with older students 

- limits co-operation 

Lack of support and 
guidance within the 
school for working 
with SE and 
introducing changes 

Students not 
accustomed to 
working autonomously 

Poor infrastructure for 
CPD 

4.2 Study 2: The role of the principals in SE 

During the further analysis of data it was kept in mind that the four 

principals were responsible for different schools due to location and 

number of staff. In thinking about whether the role of the principal in 

adopting SE differs from school development in general, special attention 

was given to three things. First, the involvement of the principals and the 

role they played in the ActionESD project, second, how the principals 

understood the concept of SD, and third, whether the principals’ 

understanding of the concept of SD seemed to have a formative influence 

on development work in their school. 

4.2.1 The principals’ involvement 

The interviews and the school self-evaluation reports revealed some 

differences in how active the principals were in the ActionESD project as 

well as in the role that the principals believed that they should have.  
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Two of the principals seem to have been active from the beginning in their 

school’s project (Figure 10). One of them (B) initiated the project through an 

application to the Compulsory School Venture Fund. The other one (A) made 

a systematic effort to familiarise herself with the ideology behind SE and the 

ActionESD project. They both assumed a leadership role in what was being 

done, and in both cases the leadership was most apparent in their 

engagement and their responsibility towards what would take place. In both 

these schools, there were regular meetings as well as longer periods of work. 

Principal A emphasised being ahead of the teachers concerning how she 

understood concepts and ideas about SE; thus she was well prepared and 

well read when the school began in August 2008, at the beginning of their 

project school year. Principal B, on the other hand, emphasised learning at 

the same pace and with other teachers during the project.  

Figure 10 Principals´ participation in school developmental work and in 
ActionESD 

In both schools, A and B, the school projects were related to subjects 

and also based in well-defined transdisciplinary theme-projects within the 

school. Both principals fostered a sense of responsibility and ownership 

among the teachers. Principal A selected for example socially influential 

teachers in the school´s steering group for the project year, persons that 

did not necessarily possess most knowledge related to sustainability issues 
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but were socially strong within the teacher group and likely to have a 

positive influence on the school´s ethos towards learning about 

sustainability as an ECA. Both principals encouraged cooperation between 

institutions and associations in the communities. It also seems there was a 

direct effort to foster democratic ways of working and participation of 

students in selecting assignments to work on and in conducting them. In 

the second interview both principals discussed how their own participation 

in the ActionESD project had helped them to construct a learning 

community within the school, nourishing a spirit positively influencing the 

school´s ethos, and constantly using the word we: 

We [the steering group within the school] have kind of 

‘infected’ others in the school, and they have brought to us 

ideas, and a wish to participate. 

In the two other schools, school development was organised differently, 

and the principals, D and E, seem to have been less active. They were 

members of the steering group, like in schools A and B, but did not lead the 

group. One of them (E) attended most parts of the in-service course offered 

and in the second interview emphasised how important the participation had 

been to the development of her understanding of SE. Principal D was 

involved in the school´s steering group but did not actively participate in the 

project nor attend the in-service course provided. Both principals were 

whole-heartedly behind the project, allowing it to take place, but it appears 

that they did not do much work on it. One of them said: ‘My role was to 

support, encourage, pull the wagon … [but] I have not delved deep into this’. 

In one of these two schools, the steering group met monthly but besides that 

there seems to have been little joint work. In both schools, the project built 

on separate tasks that individual teachers worked on with their students.  

Comparing the four principals the most influential difference between 

them seemed to be in their involvement in development work and 

participation in the formation and/or sustaining of a learning community 

within the school. 

4.2.2 Principals’ understanding of the concept of SD 

The principals were asked what understanding they had of the concept of SD 

and how that understanding had changed during the time of the ActionESD 

project. They all reported that their original understanding had been narrow 

and mostly concerned with environmental issues but their understanding had 

widened (Table 5). They were also asked what kind of education students 
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would need in order for them to become active participants in a sustainable 

society, and whether any particular type of aims, such as knowledge, 

affective, and psychomotor aims, based on Bloom´s taxonomy (Sigurgeirsson, 

1999), were more important than others for SE.  

Table 5 Principals’ understanding of SD, and prioritisation of aims and levels of 
activity in the ActionESD work 

Principal 
Understanding of the concept 
sustainable development 

Assessment of what 
type of aims is most 
important with regard 
to SE 

Level of participation 
in ActionESD 

A 

Based at first in environmental 
protection but soon views concerning 
economic and social issues enhanced 
the understanding 

Affective 
To learn together and 
to work together 

B 
Based on an integrated 
understanding of all pillars of 
sustainable development 

Affective 
To learn together and 
to work together 

D 
Based only on the environmental 
pillar and the use of natural resources 

Knowledge 
Listener, gives space, 
observer  

E 
Based on the policy of the school 
about the responsibility of students 
and teachers of their actions 

Affective 
To learn together in 
order to understand 

Some differences, traceable to the level of principals’ activities in the 

ActionESD projects, can be noted. Table 5 compares how principals 

understood the concept SD, which type of aims they believe was most 

important in SE, and their level of participation in the ActionESD project. 

The most active principals (A and B) seem to have the widest understanding 

of the concept in that they discussed all pillars of SD. One of them (D) said 

in both interviews that SD was primarily about the environment so that her 

approach seems only to be connected to one of the pillars. When asked 

how she would explain the concept SD to parents, she said:  

Sustainable development is about keeping the environment, 

locally and globally, as good as it was when we became 

responsible for it. I would also take examples of the natural 

resources that we are using. 

This principal was the only one who said that knowledge aims were most 

important and that ‘students need teaching about sustainable development 

so that they understand it and learn to apply it’.  
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Aims in the affective domain were most important according to the 

other three principals. They said that if they were to explain these issues for 

parents, they would use examples of teaching and learning in the school. 

Principal A emphasised that indeed the idea included in sustainability is 

simple; she rationalised around the three pillars. In the beginning, she had 

read and utilised the material that the ActionESD group had provided and 

recommended; she also took an active part in the year long in-service 

course, and she was an active participant and a leader in development work 

in her school. She said: 

This is extremely simple. You only need to keep three things in 

mind. You need to focus on environmental issues so that you 

do not harm what your descendants will deal with. So that you 

would leave something that would even be better than what 

you received. You must keep the social issues in mind so that 

the students … have equal opportunities and that they can 

develop themselves socially, like we are always concerned 

about. Then we have the economic [pillar], that we are always 

building something that we can, in the future, use to facilitate 

our living. This is very simple. 

4.2.3 Principals’ view of school development enhancing SE 

The third thing given special attention was whether a principal’s 

understanding of the concept of SD seemed to have a formative influence 

on the development work in their school. In both cases where the principal 

was active in the development work, there are signs of learning 

communities and participant engagement as well as leadership on behalf of 

a principal who seemed to have clear expectations, motivation and 

enthusiasm in her toolbox. Also, in both of these schools the principal’s 

understanding of the concept of SD was (for principal A) and became (for 

principal B) in line with UNESCO´s framework of defining SD. In these 

schools, the principal and other participants utilised the tools that the 

ActionESD group had prepared in the project´s preparation phase. In 

particular, the curriculum analysis key was useful, both in preparing and 

evaluating the schools’ own projects. These principals said: 

We used the curriculum analysis key … brainstormed and put 

all kinds of ideas on paper and used the key to sort and 

evaluate these ideas. 
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We have used the key to assess almost all our projects … we in 

particular looked at these factors … [and] organised the 

assessment according to the key. 

In both these schools (A and B), relationships with the local community 

were established and strengthened. This appeared in connections with non-

governmental associations, companies, and institutions of the municipality. 

Changes, therefore, did not only concern the classroom, but also took place 

in a wider context. When asked about the kind of education needed for 

students to become active participants in a sustainable society, one of 

these principals emphasised that aims in the affective domain were most 

important and that it would be critical that the children could have an 

influence: 

My understanding or knowledge is that if the kids participate, 

then we are well on the way with SE. If they participate by 

saying what they want in the school … perceive that they can 

have an influence … then I think we have reached a long way. 

In one of these two schools, it was noted that documentation was 

among the benefits of thinking about the school’s function with criteria 

derived from SE in mind; that teachers assessed immediately how a project 

worked, and how it related to the pillars of SD.  

In the second interviews it was also noted that the teachers had begun 

to relate an understanding of SE to the school curriculum and that they saw 

a need for revising it. For that task, the two active principals confirmed that 

the curriculum analysis key helped them to map what and how they were 

doing, to gauge the current situation within their school. 

This gave the research team a valuable view of how practical and helpful 

it would be to have an evaluation tool to assess the school´s CTE and efforts 

for SE and be able to identify processes to work towards selected goals. The 

development and validation of such a tool is presented in the next section. 

4.3 Study 3: Development and validation of the SEIQ  

As discussed earlier, the development of a tool for supporting SE is based 

upon the processes used by Lewthwaite (2001, 2004, 2005) in the 

development of a Science Curriculum Implementation Questionnaire 

(SCIQ), that, similar to the SEIQ’s intent, is used by schools to evaluate their 

current science curriculum efforts and to identify processes to work 

towards identified goals. 
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4.3.1 Development of the initial instrument 

In phase one of this study, a preparatory survey was created during the first 

months of 2010 to gauge participants’ view of external and internal factors 

related to schools´ competences to work with sustainability. The population 

consisted of all participants from the ActionESD in-service course days. 

After the survey had been opened for each school, one reminder was sent 

out after five days. Response rate was 48% (N=23) from six schools but no 

answers were received from one compulsory school and one pre-school. 

Responses came from one male and twenty two females. Answers from 

three participants were excluded since they answered less than a third of 

the 38 questions. Although participation was low the results gave valuable 

indications for initial development of the questionnaire.  

Drawing further upon the studies in phase one, including interviews and 

the literature presented in the state of the art, 212 items were then 

identified as possible influences on SE implementation. Because some of 

these overlapped and were inherently the same (for example, both the 

questionnaire survey and interviews identified teacher understanding of SE 

imperatives as problematic), the list of items was reduced by the focus 

group. Furthermore, some statements obtained from the phase one data 

collection were adjusted to be read in a manner that allowed teachers to 

answer these and, by so doing, gauge their perception of the relative 

influence of this attribute on SE development. Once repeating items were 

eliminated and, where necessary, adjusted, a total of 143 items were 

grouped into eight categories (Table 6) which took account of the 

subgroups of statements used in the preparatory survey. These items and 

the eight initial categories, and subcategories they represented, became 

the foundation for the Sustainability Education Implementation 

Questionnaire (SEIQ) for Icelandic schools (see Appendix VI). 

4.3.2 Validation of the SEIQ 

In Table 7, examples of items for each category are presented. Similar to 
other instruments used in educational evaluation (Lewthwaite, 2004, 2005), 
teachers respond to these on a scale of 1 (Completely agree) to 6 (Completely 
disagree) Likert-type scale. In addition, a seventh option, (Don´t know/ 
neutral) was at the extreme right hand side of the scale. Once the initial 
instrument was constructed, the validation of the SEIQ began by a trial 
implementation with 13 teachers. These teachers were asked to record the 
time it took to answer, to comment on the instrument‘s comprehensiveness 
and identify any aspects of ambiguity. These comments and suggestions 
contributed to minor refinement of the instrument. After this, the instrument 
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with its 143 items (see Appendix IV) was statistically validated in 12 
compulsory schools in Iceland involving 276 participants. In all, a return rate 
of 61% was achieved.  

Table 6 Initial categories and subcategories of the SEIQ 

Teacher efficacy 

Teacher perception of their SE role in the workplace and how they 
best develop professionally 

Teacher perception of their own preferred CPD for SE and the 
usefulness of the feedback (from peers, administrators and through 
students´ assessment). 

Teaching task in 
general 

Teacher perception of teachers’ role in student learning in SE 

Teacher perception of cooperation in preparation and teaching and 
the role of assessment in SE 

View of the learner 

Teacher view of learners, the role of learners in their learning and 
the role of assessment in their learning 

Teacher perception of student choice in their SE learning 

Collective teacher 
efficacy 

Teacher perception of the collective in terms of individual initiative, 
cooperation and performance for SE 

Teacher perception of teacher efficacy towards SE, developmental 
work and ability to positively influence student learning  

Teacher perception of teacher competence and preparation for 
working with sustainability  

Situation at school 

Teacher perception of time and resources at school to work with 
sustainability 

Teacher perception of feedback from school self-evaluation and view 
of the national curriculum SE imperatives 

The concept of 
sustainable 

development 

Teacher perception of own understanding of the concept of 
sustainability and sustainable development and ability to work with 
them in schools in SE 

Teaching task in SE 

Teacher view of using interdisciplinary work in SE and cooperation 
outside of the school 

Teacher perception of content and working methods required in SE 

Leadership and 
support 

Teacher perception of the school´s leadership, role of school 
administrators and the use of feedback from self-evaluation in 
decision making in SE 

Teacher perception of administrative support for professional 
development to enhance SE 

Some missing data (missing values) became apparent. Written 
comments revealed that some participants were not in the group of 
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teachers and school administrators the questionnaire was aimed at. Some 
examples included developmental therapists, school councellors and part-
time staff hired to instruct students in elective subjects like drama. Also, 
some participants did not finish responding to all parts of the 
questionnaire. Therefore, it was decided to include data from participants 
that answered 80% or more of the questionnaire. Then, missing values 
were replaced with mean scores. 

Following, a statistical analysis was performed with the aim of reducing 

the items of the SEIQ to approximately 50-60 items in order to ensure 

economy of use (Lewthwaite 2004, 2005). A Principal Components Analysis 

(PCA) was conducted on the dataset in two parts due to its size.  

First, a PCA was conducted on 66 items pertaining specifically to 
sustainability and/or sustainability education. Initially, 15 factors with 
eigenvalue above 1 were extracted, explaining 68.4% of the variability. 
However, the scree plot suggested a six factor solution, explaining 46.8% of 
the variability. Because correlation between factors was expected, an 
oblique rotation (direct oblimin) was employed to determine relationships 
amongst the factors.   

Second, a PCA was conducted on the rest of the data that was not 
specific to SE and described more generic school condition data that would 
indirectly influence SE implementation. Initially, 18 factors with eigenvalue 
above 1 were extracted, explaining 73% of the variance. However, the scree 
plot suggested a nine factor solution, explaining 56.6% of the variance. 
Again, oblique rotation (direct oblimin) was employed.   

Similar to the process used by the focus group, refinement of the 
instrument, especially to ensure its economy, involved eliminating not 
previously identified repeating and closely related items. Also, items with 
insufficient statistical loading (below 0.30) on factors in the datasets were 
excluded. In all, these processes reduced the number of items for the 
instrument to 53. The mean for each factor was calculated and meta-
analysis of the factors of the two data sets was then executed. The results 
included five factors explaining 64.3% of the variance. The factors of the 
reduced SEIQ and sample items are presented in Table 7. 

Statistical analysis for the initial validation was performed to determine 

the internal consistency of each factor (Chronbach´s alpha reliability 

coefficient), mean and standard deviation (Table 8). The alpha reliability 

coefficients confirmed that there was high internal consistency in each 

factor (all between 0.731 and 0.895).  

It was then necessary to determine whether the factors overlapped. 

To examine the intercorrelation between the five factors the Pearson’s 

correlation coefficient (r) was computed for each factor pair (Table 9). In  
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Table 7 Final categories and sample items of the SEIQ  

Factor Description Item Number Sample items 

F1 
Cooperation and 
feedback within 
the school 

Perception of cooperation within the 
school, the culture of observation, 
assessment, use of feedback and 
participation in developmental work, 
and student choice and contribution 
to their own learning including the 
use of student self-evaluation 

2 
In this school students take a considerable part in 
choosing how they learn 

5 
The results of assessment in the school have 
proved to be useful in developing my own teaching 

9 
Participating in the work of a development project 
in the school is part of my professional 
development 

10 
In my school I regularly get feedback on my 
teaching 

F2 
School conditions, 
administration 
and support 

Perception of the qualities of school 
leadership, the role of the principal 
in teacher professional development, 
time and resources that facilitate or 
hinder SE and culture of using self-
evaluation to improve teaching. 

12 
The school leaders have the ability they need to do 
their work well 

16 
The role of the school leaders is to let teachers 
have information about school innovations  * 

22 
A shortage of teaching materials and equipment 
makes it difficult to work with sustainability in this 
school  * 

24 
Self-evaluation methods used in the school give 
teachers useful information to improve their skills 

F3 
View of 
sustainability 

Emphasis and concerns of 
sustainable development and 
acknowledgement of the need for 
diverse methods, existence of 
different perspectives and coping 
with unforseen issues in working 
with sustainability education. 

26 Sustainability is about ensuring social welfare 

28 
Working with controversial issues is the best 
preparation to tackle unpredictable future issues 

30 
Problems related to human use of land cannot be 
dealt with without also considering social factors 

33 
Nature provides humans with services and 
therefore we must protect it 

F4 

Collective teacher 
efficacy related to 
development 
work and 
sustainability 
education. 

Perception of teacher competence 
for collaboration and to positively 
influence student learning, 
reluctance to work with 
sustainability education and issues of 
sustainable development, of 
willingness to participate in 
developmental work, integration in 
teaching and tolerance for poor 
performance. 

34 
Teachers in this school are not willing to work with 
sustainability  * 

38 
Teachers in this school have sufficient knowledge 
and skills to cooperate successfully 

41 
If a teacher in this school is not performing well 
then he/she gets away with it  * 

43 
Teachers in this school are willing to take part in 
development work 

F5 
Readiness for 
sustainability 
education 

Perceived ability to understand ideas 
of sustainable development and 
work with them in school, cooperate 
with organisations in the local 
community including other schools, 
relate student assignments to their 
local environment and use of student 
assessment as sources of 
information to improve one´s own 
teaching 

46 
I think it is difficult to decide what to do in the 
school in relation to sustainable development  * 

47 
Teachers in this school cooperate a lot with 
institutions, associations and companies in the 
school district 

49 
In the school there is an emphasis on relating the 
work of students to their own local environment 

51 
Assessment of my student´s work gives me 
important information about how I can improve 
my own work 

* Reversed item scores on the final scale of SEIQ 

addition the average correlation of each factor with the other four factors 

was computed. The mean correlation of each factor with the other factors 
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suggested that the factors measured only somewhat overlapping aspects of 

CTE for SE. The statistical effect is, however, considered to be small to 

medium (Field, 2009) and each factor measures largely independent 

constructs of CTE for SE with respect to the five factors (Table 9) 

Table 8 Alpha reliability, mean and standard deviation for factors in the final 
SEIQ 

Factor 
Items on final 

questionnaire 
Mean 

Standard 

deviation 

Alpha 

reliability 

F1 
Cooperation and feedback 

within the school 

1, 2, 3, 4, 5, 6, 7, 8, 

9, 10, 11* 
3.57 0.67 0.847 

F2 
School conditions, 

administration and support 

12, 13, 14, 15*, 16*, 

17, 18, 19, 20, 21, 

22*, 23, 24, 25 

3.67 0.73 0.895 

F3 View of sustainability 
26, 27, 28, 29, 30, 

31, 32, 33 
4.77 0.67 0.879 

F4 

Collective teacher efficacy 

related to development 

work and sustainability 

education. 

34*, 35*, 36, 37, 38, 

39, 40, 41*, 42*, 43, 

44 

4.32 0.76 0.861 

F5 
Readiness for sustainability 

education 

45, 46*, 47, 48, 49, 

50, 51, 52, 53 
3.89 0.69 0.731 

 * Reversed item scores on the final scale of SEIQ 
 

A further analysis was conducted to determine whether the five factor 

SEIQ differentiated between schools. One way analysis of variance was 

conducted to determine the ability of each factor of the SEIQ to differentiate 

between perceptions of participants in different schools (Table 10). Multiple 

comparison procedures (post hoc tests) were used, both Bonferroni’s and 

Games-Howell, to identify were the significant difference is. In Table 10 the 

most important part is the F-ratio and the associated significance value of 

that F-ratio. The further the F-value is above 1 the more is the difference 

between groups (schools). The results obtained significant difference 

(p<0.01) between schools on three factors (F1, F2 and F4) but not on the 

factors related to view of sustainability (F3) or readiness for SE (F5).  

The SEIQ-factors were then further analysed as being relevant to the aim 

of exploring collective teacher efficacy in SE. Multidimensional Scaling 

(MDS) was conducted to identify two dimensions that differentiated 

between the schools, based on school averages on the relevant questions. 
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Three factors with high correlation to Dimension 1 were revealed and one 

factor with high correlation to Dimension 2 (Table 11) (Pálsdóttir, Ólafsson, 

& Macdonald, 2013).  

Table 9 SEIQ inter-factor correlation and mean correlation of the five factor 
scale with the other four factors 

Factor 

Cooperation 
and feedback 

within the 
school 

School 
conditions, 

adminis-
tration and 

support 

View of 
sustain-
ability 

CTE 
related to 
develop-

ment work 
and SE 

Readines
s for SE 

Mean 
correlation of 

each factor 
with the 

other factors 

F1 
Cooperation and 
feedback within 
the school 

Pears.Corr. 
N 

1 
245 

0.456** 
193 

0.204** 
191 

0.466** 
236 

0.341** 
245 

0.367 

F2 

School 
conditions, 
administration 
and support 

Pears.Corr. 
N 

0.456** 
193 

1 
193 

0.022 
190 

0.399** 
193 

0.407** 
193 

0.321 

F3 
View of 
sustainability 

Pears.Corr. 
N 

0.204** 
191 

0.022 
190 

1 
191 

0.278** 
191 

0.097 
191 

0.150 

F4 
CTE related to 
development 
work and SE 

Pears.Corr. 
N 

0.466** 
236 

0.399** 
193 

0.278** 
191 

1 
236 

0.202** 
236 

0.336 

F5 Readiness for SE 
Pears.Corr. 
N 

0.341** 
245 

0.407** 
193 

0.097 
191 

0.202** 
236 

1 
256 

0.262 

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

Table 10 School comparisons on SEIQ-five factor: ANOVA 

 
ANOVA 

  
Sum of 
Squares 

df 
Mean 

Square 
F Sig. 

F1     
Cooperation and 
feedback within the 
school 

Between Groups 21.343 11 1.940 5.087 0.000 

Within Groups 88.871 233 0.381     

Total 110.214 244       

F2      
School condidtions, 
administration and 
support 

Between Groups 18.642 11 1.695 3.639 0.000 

Within Groups 84.300 181 0.466     

Total 102.942 192       

F3      View of sustainability 

Between Groups 6.093 11 0.554 1.232 0.269 

Within Groups 80.451 179 0.449     

Total 86.544 190       

F4      
CTE related to 
development work and SE 

Between Groups 21.829 11 1.984 3.850 0.000 

Within Groups 115.452 224 0.515     

Total 137.280 235       

F5     
Readiness of 
sustainability education 

Between Groups 7.118 11 0.647 1.384 0.181 

Within Groups 114.113 244 0.468     

Total 121.232 255       
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School clusters were also examined with Hierarchical Cluster Analysis (HCA) 

(Pálsdóttir, Ólafsson, & Macdonald, 2013). The two dimensions are presented 

in Figure 11 and show groups of different characteristics. The further the school 

is on Dimension 1, the more highly teachers and administrators value 

cooperation and feedback and assess school conditions and administration to 

be good. There are higher perceptions of the efficacy of the group to engage in 

development work and support SE. The higher the school is on Dimension 2 the 

more likely the teachers and administrators are to have a view of sustainability 

that includes social and economic factors as well as protection of the 

environment. Based on the literature on SE (such as the indicators of 

sustainability in emerging pedagogic practice in Table 1) and the five factors of 

SEIQ the most preferable situation would be to be in quadrant 1 of the diagram 

presented in Figure 11. 

Table 11 Correlation between factors of SEIQ to each of two dimensions 
identified with MDS 

Factors 1–5 Dimension 1 Dimension 2 

F1 

Pearson Correlation .771
**

 -0.417 

Sig. (2-tailed) 0.003 0.178 

N 12 12 

F2 

Pearson Correlation .825
**

 0.369 

Sig. (2-tailed) 0.001 0.238 

N 12 12 

F3 

Pearson Correlation 0.469 -.782
**

 

Sig. (2-tailed) 0.124 0.003 

N 12 12 

F4 

Pearson Correlation .801
**

 -0.249 

Sig. (2-tailed) 0.002 0.436 

N 12 12 

F5 

Pearson Correlation 0.34 0.392 

Sig. (2-tailed) 0.28 0.208 

N 12 12 

** significant correlation 
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Figure 11 Two dimensions identified differentiating between schools on  teacher 
efficacy in SE 

Figure 12 Results of MDS and HCA for twelve compulsory schools in Iceland 
about CTE for SE (Pálsdóttir, Ólafsson, & Macdonald, 2013) 
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In Figure 12, the results for each of the twelve schools on the two 

dimensions are presented, including the results of the HCA.  

These results indicated that schools and teachers formed groups 

according to their understanding of sustainability, differentiating between 

understanding of sustainability being limited to environmental issues versus 

schools adhering to a broader interpretation of the concept. 

Can these tell us whether the school is ready for SE and what the next 

feasible steps should be? As an example, school no. 12 scores highest on 

Dimension 1 and seems to possess the strongest culture of cooperation and 

giving and receiving feedback to enhance their work. Participants in that 

school seem to have higher perceptions of the efficacy of their group to 

engage in developmental work and to support SE. But looking at Dimension 

2, school no. 12 seems to have a view of sustainability and attitude towards 

SE that is similar to many other schools. The challenge for school no. 12 

would then be to focus on the concept of sustainability, what it means in 

their local context and how they can better address the indicators of 

sustainability in emerging pedagogic practice (presented in Table 1) within 

their own school curriculum. School no. 2, however, faces different 

challenges than school no. 12. School no. 2, at the top of Dimension 1, 

seems to possess a view of sustainability and attitude towards SE that is in 

line with UNESCO´s definitions. However, there are opportunities to 

strengthen leadership, a culture of giving and receiving feedback and the 

collective efficacy of the group to engage in development work and support 

within the school. 

4.3.3 Summary 

The aim of the development of the SEIQ was to provide schools with 

information, provided by themselves, to identify their current situation and 

possible course of improvement for SE. 

Based on a literature review and interview studies, constraints and 

contributors to implementation of SE were identified and from this a five 

factor instrument was developed and validated in 12 Icelandic schools. 

Further statistical analysis revealed significant differences between schools 

indicating that these factors seem to capture the main aspects affecting SE 

delivery and thus are able to provide schools with valuable information on 

their collective teacher efficacy. 
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4.4 Study 4: Application of the SEIQ  

In May 2013 the SEIQ was taken to a compulsory school which had not 

participated in earlier research and developmental projects about sustaina-

bility. To maintain the anonymity of the school it is referred to as Lakeschool. 

Lakeschool is a rural school in Iceland close to the main road circling the 

island. The school has around fifty compulsory school students age 6–16, 

and the nine participants, had 6–30+ years of teaching experience and all 

but one of them were licensed teachers. 

The application of the SEIQ included four parts. The first comprised 

interviews with teachers and school administrators, the second contained 

responses to the SEIQ, the third was based on an analysis of the school´s 

webpage and, finally, the fourth included feedback to the summary report 

sent to the school. 

4.4.1 The interviews in Lakeschool 

When asked about their understanding or view of the concept of sustainability 

or SD, three types of conception appeared. First, ideas of autarky emerged, 

both of individual homes and the school with an emphasis on making use of 

what exists and buying as little as possible from outside. 

… to get as little as possible from outside; rather use as well as 

possible what exists at home … and be self-sufficient in as 

many respects as possible. 

… [that] we can ourselves make or create or acquire as much 

as possible from here [locally] as sustainability should be. 

Secondly, an emphasis came forth on returning the Earth to future 

generations in the same or better condition. 

… sustainability [is] just this thinking to leave things in a better 

condition than when we received them. 

Thirdly, there was the idea that sustainability includes a certain attitude 

or a frame of mind that reaches the whole of society and is interwoven into 

people´s conduct towards nature and other people. 

… sustainability is a word that we use for a thought … It should 

not just be about nature, it should be about our whole 

community, daily life. 
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… it refers to … community issues … social aspects more than 

individual knowledge. 

… it’s a collective project more than just to teach people about 

[nature]. 

When asked what type of learning approach mostly supports SE, seven 

of nine interviewees talked about some kind of integration of subjects and 

that more emphasis on hands-on assignments is necessary, as well as 

increasing students´ activity. 

… to break it [the education] up … integrate … because this 

[sustainability] is so wide. 

Integration of subjects, integrating age groups … to look 

holistically … connect nature, the environment into all subjects. 

… so we are not always focusing only on just one [subject]. 

… to get a chance to try, to experience … to emphasise 

students´ activity. … that students are active and work on 

things … it is not enough to talk about them. 

When asked how the participants have worked with sustainability in the 

school and what teachers in particular need to do to fulfil goals of SE, the 

participants mentioned three aspects, all related to the teachers’ role and 

their view of the teaching task. The first included teachers creating 

opportunities for students to understand their undertakings and support 

them, and to give space for and training in being proactive, e.g. by dealing 

with controversial issues. Secondly, the role of the teacher being to 

enlighten students and bring them information to process or work with was 

mentioned. As such the teacher´s role is to direct what and how students 

learn, but students are in the role of a receiver. The third aspect included 

requirements for teachers to work more closely together when preparing 

teaching and to integrate the subjects. Examples of such cooperation were 

given from the work of teachers of the younger age levels. In addition, the 

importance of better ensuring a continuum across age levels in individual 

subjects was emphasised and taking measures to make sure that students 

experience more diverse teaching methods in their education. 

It is important to give students opportunities … open up 

pathways, bring to them ideas … bring to them information … 
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show them the way … but not control to much … then the 

interest will be enhanced. [Students need] … to deal with 

controversial issues … and to create something themselves. 

It is difficult [for some teachers] to get out of the track, but … 

[teacher at younger levels] have been working in the spirit [of 

sustainability]. 

[The emphasis must be on] cooperation and preparing 

teaching together. 

When asked what challenges sustainability education brings, as one of 

six fundamental concerns in the 2011 curriculum, the interviewees 

mentioned three issues. First, the importance of more cooperation 

between teachers as a prerequisite for subject integration. Second, the 

need to increase student interests and activity, and third, the modern 

technology that is readily available to students but viewed as the cause of 

students´ passiveness in classes and their lack of ability to express 

themselves properly. 

… perhaps there will be more opportunities to stop narrowing 

everything down [to subjects] … unfortunately there is too 

little connection/relation between them [the subjects]. 

… the most difficult thing is to raise their interest … to evoke 

the children’s interest in their learning … that they 

[understand] that they are learning for themselves. 

I think that modern technology in many respects works against 

it … because they have to do so little, they don´t have to show 

any initiative. … There are always some ‘things’ they use to 

express themselves with. They are stuck … in this media, 

multimedia, media environment. 

When asked about teacher cooperation, interviewees were unanimous 

that they have informal discussions and regular meetings about students, 

but cooperation including preparation for teaching is limited, and mostly to 

be found between teachers of younger classes. 

When discussing what students bring with them to school which may be 

considered useful when working with SD, two rather different points of 
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view emerged. The former is that the students are from farms and thus in 

better contact with their local environment and nature than children in 

towns or urban areas. They are in some respects more conscious of the 

importance of protecting nature. The other point included the view that 

children at Lakeschool are more isolated and unconscious about what is 

happening around them, and they are brought up by farmers of whom 

many are narrow-minded.  

Two views appeared when asked whether the emphasis on sustainability 

in the national curriculum has an influence on how work is organised in 

their school. One was that the teachers and administrators had not yet 

started to analyse the new curriculum (issued in 2011 and to be 

implemented fully by 2015) but had plans to do so in the school year 2013–

2014. The other was that the interviewees did not expect any changes to be 

made in the school, either its organisation or emphasis in content of 

teaching. The argument was that the results from national exams indicate 

that the school is doing well and thus there is little reason to make 

fundamental changes. However, if any changes were to be made they 

would be made in small steps. 

In relation to assessment, its purpose and value as a criterion for success 

two points appeared. One was that it was important to assess hands-on and 

emphasise oral skills to see whether students could demonstrate 

independence in their methods of working. Hands-on assignments and oral 

tests were brought up as useful approaches in such assessment. The other 

included a search for indicators of understanding, because increased 

understanding changes attitudes and attitudes are the basis for how people 

behave.  

… this understanding … that everything is has limits … [that 

they] understand it, then it will influence your behaviour in the 

future. 

… [whether] one understands the issue being discussed … 

[and] can use it in life. 

One interviewee emphasised a different view and said that assessment 

should first and foremost be based on assessing children’s knowledge. 

When asked about the role of the principal and other school 

administrators in relation to SE, interviewees said their role was to be 

flexible, define the channel for the work and bring people together. Her 
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role was to push people and actuate but not control from above. Also, 

interviewees said that teachers in the school had considerable space to 

decide how their working hours outside classroom teaching were 

organised. They reported that the advantages of this school included not 

too many meetings and that teachers did not work on different projects 

outside teaching. Therefore, the interviewees explained, each teacher is 

individually responsible for her working hours, and in that way the work of 

teachers is a single worker job, which has its disadvantages too. 

[The principal] is bound to motivate the people with her … not 

just be an authority from above. … [She should] put us in some 

sort of steering groups and find time for it [the task] … make 

space for it … allow for it in the school time table. 

… [the benefit of this school] is that we don´t work much in 

[tasks outside the teaching itself], but each teacher works 

more single-handed/unaccompanied … and of course it 

impacts the children. 

Focusing on teachers´ professional development and their opportunities 

for continuous education the interviewees were asked what kind of support 

would suit them individually, on the one hand, and the collective group, on 

the other. Six of nine participants would like to have taken time to meet 

other teachers, chat with them and see what they were doing. However, 

the same participants mentioned that a contribution from a specialist 

followed by group discussions within the school would be the most 

effective way to influence the work in the school. In such visits a specialist 

in a particular area would start by giving a lecture or provide some kind of a 

contribution, followed by some sort of homework for the group through 

conversation, doing assignments or even participating in research that both 

parties would benefit from (researchers and the school). Such 

arrangements have proved to be productive and are thought to support 

continuum in matters that relate to the whole school. However, the choices 

of CPD opportunities, or chances to cooperate with teachers in other 

schools teaching the same subjects as they do, were considered insufficient. 

4.4.2 The SEIQ and the interview data 

The information in Table 12 presents results from the SEIQ responses at  

Lakeschool. Interpreting means and standard deviation can be useful to see 

tendencies, but it should also be kept in mind that in this case there were 
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only seven (out of nine) respondents and thus variation indicated by the 

standard deviation is likely to be quite influential (big). 

Table 12 SE Implementation profile for Lakeschool 

Factors of SEIQ Mean and SD 

F1:  Cooperation and feedback within the school (11 statements)       3.14  ± 0.40 

F2:  School conditions, administration and support (14 statements)       2.67  ± 0.71 

F3:  View of sustainability (8 statements)       2.03  ± 0.83 

F4:  Collective teacher efficacy related to developmental work and 
sustainability education (11 statements) 

      2.61  ± 0.36 

F5:  Readiness for sustainability education (9 statements)       2.95  ± 0.42 

Cooperation and feedback within the school  

Table 12 indicates that the data collected from SEIQ application confirmed 

that perceptions of cooperation and feedback within the school ( ̅=3.14) 

are neither strong nor weak. The interviews suggested that cooperation 

between teachers was mostly through informal discussion and meetings 

about students; cooperation, including joint preparation, had been limited.  

Looking further into the results of individual statements, the variation within 
this factor seems to be related to two issues. First, rather positive 
perceptions existed in relation to cooperation and the use of feedback from 
the principal and students through assessment, together with participation in 
developmental work. Second, rather negative views existed about students’ 
choice of what and how they learn and the role of assessment being to 
ascertain whether students remember what has been discussed. This is 
reflected in the standard deviation (0.40) that overall suggests that 
participants were consistent in the perception that teachers collectively 
neither have a strong nor weak perception of cooperation and use of 
feedback within the school, but their view is in general more positive than 
negative. The SEIQ mean and standard deviation results for cooperation and 
feedback within the school affirmed the trends identified in the interviews. 

School conditions, administration and support 

The SEIQ results in Table 12 indicate that perception of school conditions, 
administration and support available ( ̅=2.67) was perceived to be a factor 
that supported implementation of SE in Lakeschool. The interview data 
revealed that respondents perceived the role of the principal as 
encouraging implementation of changes and providing information about 
innovation. Looking into results of individual SEIQ items, this view was 
confirmed (values of 4.0–6.0). In the interviews there were some 
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indications that teachers needed more time to work on special projects, 
such as preparing and implementing sustainability as one of six new 
fundamental concerns. Variations of this view were reflected in one of the 
items of this factor. The standard deviation (0.71) for this factor suggests 
that although the overall perception of school conditions, administration 
and support is quite positive, there was a range of perceptions with regard 
to enhanced implementation of SE. 

View of sustainability 

Table 12 further indicates that respondents’ view of sustainability ( ̅=2.03) 

is coherent with the emphases in the 2011 issued curriculum. From the 

interviews some differences in understanding the concept of SD had been 

identified, and this was confirmed when looking into individual items of this 

factor. The standard deviation (0.83) suggests that although the overall 

understanding of the concept was in line with what is presented in the 2011 

issued curriculum, there was a range of perceptions. Again, the SEIQ mean 

and standard deviation results for Lakeschool affirmed the trends identified 

in the interviews. 

Collective teacher efficacy 

The SEIQ results in Table 12 indicate that respondents perceive CTE related 

to development work and SE as being quite good ( ̅=2.61). This perception 

is consistent with the results of the interviews which indicate that teachers 

have a sound idea of the right thing to do in terms of enhancing SE and 

what type of teacher collaboration will positively influence student 

learning. The standard deviation (0.36) suggests that respondents were 

consistent in their positive perception of CTE within the school which is in 

line with results from the interviews. 

Readiness for sustainability education 

Table 12 further indicates that the SEIQ results suggested respondents 

perceived their school to be quite ready to implement SE ( ̅=2.95) since 

they have quite good idea of what SE includes and know methods to 

enhance it in their school. This was affirmed in the interview data. Also, the 

standard deviation (0.42) suggests that respondents were consistent in 

their perception. 

4.4.3 Analysis of the school´s webpage  

Before and after the school visit the school´s web page was examined using 

the curriculum analysis key that includes both content from the UNESCO 

guidelines and three principles of action for developing SE (Jóhannesson et 
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al., 2011). These are, first, actions for teaching and learning that enable 

teachers and learners to build up their knowledge of natural resources and 

SD; second, actions within schools that encourage a respect for critical 

values, democratic procedures and social inclusion in developing 

sustainable practices; and, third, actions at local community level that 

encourage schools and other organisations to work together in sharing 

responsibility for a sustainable quality of life. 

As explained earlier (Table 3) the analysis key included seven 

characteristics (Jóhannesson et al., 2011, p. 378): 

1. Indications of values, opinions and feelings about nature and 
environment. 

2. Identification of knowledge contributing to a sensible use of 
nature. 

3. Statements about welfare and public health. 

4. Indications of democracy, participation and action competence. 

5. Recognition of equality and multicultural issues. 

6. Indications of awareness and understanding of global issues. 

7. References to economic development and future prospects. 

On the school´s webpage there were signs of emphasis related to SE. In 

the school´s policy (and explanatory sub-pages) an emphasis on 

characteristics nos. 1, 2, 3, 4 and 5 were apparent, but not in equal degrees. 

Most signs identified related to the school´s environmental and health 

policy, the school´s environmental and health committee and the annual 

events taking place in the school year. Information about the school’s 

participation in the ECO-school project, which is widespread in Iceland, also 

underpinned that characteristics nos. 1, 2, 3 and 4 were being dealt with in 

the school to some extent. Looking at the rough study plans presented for 

the lower grades, some examples were found relating to characteristics 

nos. 1 and 2. Less information was revealed for the content and emphases 

of older students’ education. 

This analysis indicates opportunities for the school to further develop 

their work in relation to characteristics nos. 1, 2, 3 and 4. A special search 

had to be made trying to find signs of recognition of equality and 

multicultural issues (no. 5). Thus, with regard to SE and the seven 

characteristics of the analysis key, the main challenges seem to be in the 

field of awareness and understanding of global issues (no 6) and references 

to economic development and future prospects (no. 7). 
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4.4.4 Summary 

The three types of data presented in this case study of Lakeschool have 

revealed a congruence. The feedback to the summary report sent to the 

randomly selected participants in the school confirmed the results gave 

faire and true picture of the school. The case-study reported above 

affirmed that cooperation and feedback within the school, and to a slightly 

lesser extent readiness for SE, were factors commonly perceived to be 

potential impediments for effective SE at Lakeschool. Furthermore, the 

SEIQ results affirmed that perceptions of sustainability and school 

conditions, administration and support tend to foster SE in Lakeschool. The 

SEIQ data not only reaffirmed the information from the interview data they 

also, by the standard deviation analysis, yielded a description of the range 

of participant perceptions pertaining to the factors under analysis. 

The teachers had considerable freedom to use their work time to focus 

on their teaching but a culture of joint preparation or teaching appears to 

be limited. Emphasis within the school relating to enhancing environmental 

protection was apparent in all types of data. The role of the principal was 

viewed to be a provider of innovative aspects. All participants seemed to 

agree what changes were needed in order to support SE. However, lack of 

CPD opportunities, and insufficient time allocated for cooperation were 

assessed to constrain further school development. Overall, the participants 

indicated that they are not ready for change, despite having space to 

organise their own time. The teachers felt students´ use of modern devices, 

such as ICT, distracted their attention and interest in the type of learning 

the teachers think is important, indicating who was in control of what and 

how was learned. 
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5 Discussion  

The general purpose of this study was twofold. First, it sought to gain an 

understanding of constraints and contributors to the implementation of 

sustainability as an emerging curriculum area (ECA) at compulsory school 

level in Iceland. Second, it sought to develop an evaluation tool for teachers 

and school administrators to use collectively to identify their current 

situation and course of improvement for sustainability education (SE).  

In this chapter I discuss the findings in relation to the research questions 

and intentions presented. The implications and limitations of the study as 

well as recommendations for further research are also presented. 

5.1 Collective learning in the interactional space 

In the first phase of this study, teachers’ understanding of the teaching task 

in SE was explored and factors that act as constraints and contributors to 

working with SE were identified, as perceived by teachers and principals. In 

this section I focus on elements of most importance not only in the 

Icelandic context but also the international context. 

5.1.1 Understanding of sustainability 

Understanding sustainability was a primary issue influencing SE, especially 

in the early portion of the study. Participation in the ActionESD project 

influenced teacher understanding of the concept of sustainability. All 

participants said their understanding had developed from being mostly 

about environmental issues and use of natural resources to become more 

in line with UNESCO´s framework of defining SE.  

In some respects the development of participants´ understanding was 

disappointing. All participants had been involved in the project for about a 

year at the time of the first interview, but still some of them had quite a 

narrow understanding of the core issues of sustainability. The concept of SD 

was in many cases limited to issues of environmental protection, sorting 

garbage and saving energy. But, those whose view of sustainability was still 

mostly based on environmental concerns and less on social, cultural and 

economic issues were also those who attended fewest of the in-service 

course sessions. The schools’ sustainability teams, which had systematically 

constructed their work on collective endeavours in line with guidelines 
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provided by UNESCO (2005a) and explained as being important by Boschetti 

(2011), had made the most collective use of the sources provided by the 

research group and showed most changes in breadth and depth of 

understanding of the concept of sustainability and SE. 

5.1.2 Understanding of the teaching task in SE  

To begin with, teachers found the SE teaching task to be problematic. Early 

in the ActionESD project, many said their role was mainly to transmit 

knowledge to students and cover content in textbooks. Initially, the 

teachers could not identify what the teaching task in SE involves. When 

asked what teachers should do to enhance SE, they could not put into 

words what they do (the teachers’ actions). In all cases they talked about 

what the students were supposed to do or know (learners’ actions).  

Teachers reported having learnt through diverse participation and by 

being part of a collective team as a source for learning. Because of 

conditions in our society, they believed they had no choice but to work with 

sustainability and there had to be action, which is fundamental to SE in the 

recent literature (Biddle & White, 2010; Boschetti, 2011; Huckle & Sterling, 

1996; Roth, 2010; Sterling, 2009; UNESCO, n.d.). They stated they wanted 

to ʻdo the right thingʼ. Extrinsic constraints such as time and resource 

availability, in some cases, limited what they wanted to see accomplished 

but, for the most part, they saw the SE task as one of facilitating the 

development of action competence through participatory action. Although 

teachers saw significant development through their participation, it is 

necessary to further examine how teachers perceive their own actions in 

implementing change such as SE.   

5.1.3 The importance of learning together  

All agreed that participating in the project had been a useful and valuable 

learning experience. The results also indicated that teachers and principals 

value semi-structured support including an in-service course, specialist 

input, collaboration and informal exchange within and between schools. 

This agrees with research about curriculum implementation where 

successful outcomes are generally associated with teachers being given 

constructive support during times of development (Bredeson, 2003; Cheng, 

1993; Fullan, 2007; Ruebling et al., 2004; Sigurðardóttir, 2006).  

All the participants believed that the 2011 national curriculum in Iceland 

calls for a change in the teaching task and the way teachers organise 

children’s learning. In the literature, the concept of action competence 
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emphasises what one learns by participation (Schnack, 1994, 2003). Jensen 

and Schnack (1997) maintain that the primary role of schools is not to 

change behaviour or inculcate habits, but to influence student attitudes. In 

order to do so teachers need to use forms of teaching from which students 

acquire courage, commitment and desire to get involved, as active and 

responsible participants in a democratic society. This means that the 

challenge facing teachers, in the interpretation of an ECA and the 

fundamental concerns in the 2011 Icelandic curriculum, is to put actions 

and their potential into perspective and to focus the teaching task on what 

students are to be able to do as a result of their learning.  

Integration of subjects is thought to be a likely path for SE imple-

mentation, albeit, as our teachers testify, a difficult one. Furthermore, CPD 

is regarded as an urgent issue with an emphasis on learning about SE and 

SD. This can happen when teachers and principals are provided with scope 

and time for cooperation, an interactional space for developing agency, as 

pointed out by Antoniou and Kyriakides (2013) and Lipponen and 

Kumpulainen (2011). 

Evident within this emerging curriculum area was the requirement for 

teaching as a collective task, not an individual teacher task as many were 

currently experiencing. The participating schools emphasised that individual 

work is the common practice in schools and this is problematic for SE 

implementation which may require cross-curriculum and collaborative work 

where there is clearly need for collective action (Fitzpatrick, Christie, & 

Mark, 2009; MESC, 2004). Both teachers and students needed to learn how 

to work together. Such an emphasis facilitated learning as promoted by 

UNESCO as enhancing SE (UNESCO, n.d.), because it is in and through 

interaction that transformation happens (Roth, 2009). 

5.1.4 Factors affecting SE delivery – responsibility for change 

Factors affecting delivery of SE can be grouped as extrinsic or intrinsic to 

teachers. These can be further grouped as contributors or constraints to 

change (Table 4).  

Teachers related their teaching conditions such as available external 

professional and collegial support, lack of available teaching material, and 

the structure of the salary contracts as being extrinsic influences on the 

implementation of SE. This is in line with research on curriculum 

implementation (Lewthwaite, 2004).  

Intrinsic factors were mostly related to their professional role as 

teachers, especially their own view of what SE entailed as a teaching task. 
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Working with students to develop their action competence is a challenging 

task within the confines of a constrained school day (Jensen & Schnack, 

1997; Schnack, 1994). In addition, integrating sustainability into existing 

subjects is complex. Although teachers saw cooperation as an essential 

influence on their development, conditions for working together in 

fostering action competence required much more integrated cooperation in 

the schools e.g., joint teaching and preparation.  

In the ActionESD project the participation of the principal and an active 

leadership role seemed to influence the school‘s approach to the  develop-

ment needed for working with sustainability. The active engagement of the 

principal in what was being done seemed to have a formative influence on 

building and sustaining a learning community within the school, resulting in 

a deeper understanding of the concept of SD. This indicates that if a school 

decides to work seriously with sustainability as an emerging curriculum area 

then the role of the principal is pivotal. 

It is interesting that participants in this research never mentioned the 

legally defined task of self-evaluation as a source of information to use with 

regard to working with SE. Also, no participants mentioned that the legal 

requirement for CPD was applicable to developing a capacity to deliver SE. 

This finding is worth further attention and research, and could be related to 

a school’s limited specialised knowledge and experience in self-evaluation 

and weaknesses in CPD opportunities in Iceland (Frímannsdóttir, 2010). 

5.2 The use(fulness) of SEIQ  

Although the SEIQ is being applied in Icelandic schools, some cursory 

attention to how it is being applied is necessary. The procedure for using 

the questionnaire involves all teachers and school administrators answering 

the 53 items on the SEIQ. It is a whole-school approach. Participants are 

asked to give their perception of how things are in the school setting being 

evaluated, especially with regard to the remote, proximate and school level 

influences on SE (Figure 7). The aggregated data across the five factors is 

used by schools as a part of an action research, i.e. as a foundation for 

discussion, especially in identifying courses of action for SE. In practical 

terms, a school might address how low scores in a factor can be addressed. 

For example, one factor focuses on collaboration within the school amongst 

teachers, amongst students and amongst teachers and students. This factor 

is foundational to enacting SE and without it, SE efforts are likely to be 

thwarted. Consequently, this factor offers schools a consideration of 

elements necessary for improvement.  
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The concept of SD is quite new in the educational context in Iceland 

(Jóhannesson et al., 2011) and the six fundamental concerns in the 2011 

national curriculum (MESC, 2011) are to be interwoven into all school work but 

not treated as separate subjects. Dealing with such an ECA requires teachers 

and school administrators to think about the concepts and how to work with 

them in the school context. Results from self-evaluation tools like SEIQ could 

thus be valuable, time-effective and provide sources of information based on 

the teachers’ and administrators’ own perceptions of their situation. 

However, I am mindful of the limitations of the study, in particular 

regarding the content of the SEIQ and its application to other settings. The 

SEIQ (Appendix VI) has been developed and validated in Iceland, a small 

country which is relatively homogeneous in student population and school 

curriculum intent. It is likely to indicate the situation within the Icelandic 

context, but the question to be asked is to what extent the findings can be 

generalised to other international settings (Creswell, 2012). Although the 

data collected from the questionnaire survey in the second phase of the 

study involved an extensive data set from twelve compulsory schools, one 

must be aware that the contextual location used for the instrument‘s 

development is probably not representative of the broader diversity 

experienced within other international settings.  

A study on the impact of SE on development and a wide range of student 
outcomes is needed. The assessment of outcomes related to action 
competence is complex and makes new demands on teachers. Also, it is 
important to take a better look at how teachers understand the teaching task 
in SE and explore how they transform and/or transfer their ideas into practice. 
Further application and use of the SEIQ is needed in Icelandic schools and a 
comparative study within a context outside Iceland would be important. 

The results give promising indications of informing and influencing CTE for 
SE in Iceland as one of the fundamental concerns in the national curriculum 
from 2011. Using such a data-collection instrument as a foundation for school 
self-evaluation is an accurate and time-effective means by which an analysis of 
a school can be conducted (Lewthwaite, 2001). The data collected and 
feedback received from the application of SEIQ in Iceland confirms this 
assertion. For this reason, the use of self-evaluation tools such as SEIQ to 
provide a foundation for school discussion, reflection, and strategic educational 
improvement is encouraged. This is particularly important since the 2011 
national curriculum in Iceland assumes working with sustainability will be part 
of each teacher´s professional role. 
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5.3 Summary 

The purpose of this study has been twofold; to identify the constraints and 

contributors to the implementation of sustainability as an emerging 

curriculum area at compulsory school level in Iceland, and to outline the 

procedure involved in the development, validation and refining of the 

Sustainability Education Implementation Questionnaire (SEIQ). The 

research has been triggered by two national education imperatives in the 

country in which the inquiry is located: first, the prioritisation of 

sustainability education as one of six fundamental concerns in education 

and second, the call for teachers to enact strategies for professional and 

school development to commensurate the school curriculum with the 

intent of the national curriculum. As mentioned earlier schools are required 

to engage in school-wide self-evaluation, develop a school curriculum plan 

that corresponds with the national curriculum, and develop a continuous 

professional development plan (The Compulsory School Act No 91/2008). 

The development of the instrument coincides with these imperatives and 

seeks to assist in achieving them. The SEIQ gauges teachers’ perceptions of 

influences on SE implementation at different levels, the remote, proximate 

and school level. By being aware of these influences, schools, collectively, 

are in a position to select areas for improvement and move forward 

collectively to identified goals.  
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6 Conclusion 

The participants in this study reported on factors affecting the delivery of 

sustainability education (SE), a new national curriculum priority, in four 

compulsory schools in Iceland which worked in a school-university 

partnership to implement SE initiatives. The project was carried out prior to 

the new curriculum. Based upon post-project intervention interviews with 

programme participants, teachers found the teaching task associated with 

SE problematic, especially in the challenge of developing action competence 

with students, a key anticipation of SE involvement. Findings suggest that 

learning to work with SE requires teachers to assess and adjust their own 

practice and competence and understand that SE calls for new teacher and 

student roles, with students taking actions, making decisions and working in 

integrated topic contexts, roles not commonly associated with the student 

role. This part of the study suggests that the complexity of the teaching task 

associated with SE implementation brings with it the need for focused 

support for teachers and schools if the SE curriculum imperatives are to 

become the enacted curriculum in Icelandic schools. 

Most constraints and contributors identified by the ActionESD teachers 

and principals are typical of patterns associated with school development 

and curriculum implementation. Other research indicates that intrinsic 

factors such as knowledge, interest, resilience and efficacy (Gu & Day, 

2013), and extrinsic factors, such as time, resources and leadership and 

professional support (Lewthwaite, 2004) influence curriculum 

implementation. The experience of participants in this project rhymes with 

those in other countries and other curriculum areas. 

Despite these similarities with other curriculum implementation efforts, 

this study elucidates how the complexity of the teaching task required of SE 

is a central issue to the successful emergence of this curriculum area. The 

curriculum’s emphasis on developing action competence is difficult for 

teachers to both grasp and enact. What is noteworthy is the success some 

schools achieved despite the challenges they experienced, both intrinsically 

and extrinsically. Some teachers recognised the complexity of the teaching 

task and perceived their abilities to be individually inadequate in addressing 

this task, but nevertheless found ways to enact SE programmes. By creating 

an interactional space for working collectively and with support within 

schools, these teachers were able to develop their own competence in 
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enacting an emerging curriculum area. Through their in-school cooperation 

they adopted the very philosophy central to SE, that is, recognising the 

complexity and challenges of the issues of sustainability and SE, and 

enhancing their own and their students´ action competence through 

participation in collective endeavours. 

A new curriculum does not ensure change at classroom level because 

changes in curriculum, which require adaptations in teaching and 

supporting teacher learning, are not a straightforward process. By 

encouraging teachers to work together in schools or between schools, and 

provide them with collaborative opportunities for problem solving through 

action research to address new areas, and by creating interactional spaces 

for researchers to work with teachers, access to information and meaning-

making can be facilitated. Teachers need collegial dialogue and support for 

building capacity to carry out teaching tasks in an emerging curriculum area 

like SE. Systemic change and innovation needs to be supported with 

resources, time and space for learning, and teachers and principals taking 

responsibility and patiently accepting the challenge of new learning (Kadji-

Beltran, Zachariou, & Stevenson, 2012; Zachariou, Kadji-Beltam, & Manoli, 

2012; Wells & Feun, 2013). Learning about their own teaching makes 

demands on teachers but reflecting on their actions makes change possible 

(Feinstein & Carlton, 2013; McNaughton, 2012).  

The findings of this study are relevant to the critical role played by 

school leaders and policy makers engaged in school improvement efforts 

(Ruebling et al., 2004; Wells & Feun, 2013), in developing a new policy in 

the national curriculum and supporting the implementation of an emerging 

curriculum area such as SE. If SE is to be a reality, policy makers must work 

with district and school leaders to cater for the complexity of the teaching 

task of SE and teachers must be supported in developing their competence. 

For initial teacher education this means a clear focus on providing 

opportunities to put individual actions and their potential into perspective 

and to concentrate on what students are to be able to do as a result of their 

learning (Jensen & Schnack, 1997; Schnack, 1994). 

Current use of the SEIQ in some Icelandic schools gives promising 

indications of the utility of the instrument, especially as a starting point for 

creating awareness of the potential influences on SE. Besides, subsequent 

completion of the SEIQ provides indication of the likely progress schools are 

making in the SE implementation process. In these schools, the SEIQ is 

being completed and the aggregated data is then used as a source of 

discussion for SE implementation. The utility in the instrument is in using 
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the data collected from the preliminary and ongoing data-collection 

instrument as a foundation for school self-evaluation. Central to this 

process is the attention given to identifying potential contributors and 

constraints to the process of enactment. The dialogue with schools suggests 

that the process schools are encouraged to undertake through the 

application of the SEIQ is the very process they themselves are being asked 

to use as educators in SE implementation. That is, they are encouraged to 

work as a collective towards seeking solutions to complex tasks at hand. 

Although the SEIQ does not provide solutions, it does assist in exposing 

parameters that can serve as constraints and contributors for solving 

problems and gauging the success of the collective‘s actions. For this 

reason, the SEIQ is viewed, similar to many other educational evaluation 

instruments, as an accurate and time-effective means by which an analysis 

of the school can be conducted (Lewthwaite, 2001). The data collected and 

feedback received from the recent application of SEIQ in Iceland confirms 

this assertion. For this reason, the use of self-evaluation tools such as SEIQ 

is encouraged to provide a foundation for school discussion, reflection, and 

strategic educational improvement. 
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Appendix I – About the ActionESD project  

The ActionESD project was developed in 2007 in order to work with schools 

on action research projects on sustainability education. It was funded by 

Reykjavík Energy (The Energy and Environment Research Fund) and co-

funded by the Iceland University of Education and the University of 

Akureyri. Its primary aim was to investigate ways in which education for 

sustainable development could be strengthened in schools, asking: What 

types of educational practice lead to sustainable development? The project 

had three objectives: 

1. To assess the status of education for sustainable development (ESD) 
in Icelandic schools in relation to Icelandic and international policies, 
for example the UN and the OECD. 

2. To develop, implement and evaluate action research projects in six 
Icelandic schools in order to provide guidance for schools and 
Icelandic society on education for sustainable development. 

3. To disseminate the results of the research and development work in 
Iceland and abroad. 

After a preparation year studying policy and practice in SE in Iceland and 

elsewhere (objective 1) (Bergmann et al., 2008; Jóhannesson et al., 2008), the 

research group advertised for schools who wished to participate in the project 

in 2008–2009. Participation included access to an in-service course, contact 

with a school adviser and granting the university team permission to collect 

interviews and evaluation data. School involvement began with an invitation to 

a symposium in May 2008, and continued throughout the in-service course 

2008–2009 in June, September, November, February and June, including visits 

from the advisor(s) (objective 2). The schools have also met several times after 

the end of the course (see further information on Figure 9). 

Eight schools participated in the ActionESD project, four pre-schools and 

four compulsory schools. In the design of the project it was assumed that 

the schools would apply for a development grant from the Ministry of 

Education, Culture and Science or elsewhere to meet their own cost, but 

the course provided by the ActionESD group and the work of school 

advisors would be at no cost to schools. In all schools there were principals 

and teachers with considerable experience of participating in school 
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developmental projects and it was emphasised that each school would take 

the initiative on what kind of project it would conduct. Some schools had 

experience and interests in environmental education and outdoor teaching, 

and in working with their local authorities. The research team did not go 

into schools as experts nor were the course sessions designed for ‘transfer 

of expertise’. The ethos of the project was to learn together, giving and 

taking as appropriate, in the spirit of SE. For most of the schools 

sustainability or SE was a new area. 

The information collected and/or generated in relation to the ActionESD 

project included seven main parts: 

1. A set of semi-structured interviews taken in May and early June 2009 

individually with three participants in each pre- and compulsory school 

(except one pre-school where the interview was a group interview 

including four participants). 

2. Minutes a) from research group meetings during the preparation year, 

b) from monthly meetings of school advisors and other researchers in 

the ActionESD team during the project school‘s year  

3. Material related to the in-service course days, including items such as 

time schedules for each course day, group assignments and an 

evaluation survey conducted on the last in-service course day (June 12, 

2009) to collect feedback from participants about the in-service course 

days, its structure, execution and content. 

4. The project´s web-page; https://skrif.hi.is/geta/ was established in 

spring 2008 and includes for example information about the ActionESD 

project, the research group, and reports and articles, together with 

information about the participant schools, their projects, news from 

the schools and evaluation of their work.   

5. Material prepared for the three visits to the participant schools. The 

first visit comprised the final in-service course day but the other two 

visits took place the next school year. 

6. In June 2009 individual interviews were conducted with the seven 

school advisors about their approach to the ActionESD project, their 

experience of it, their understanding of the concept of sustainable 

development and their view of the way forward. 

7. As  part of another project (EmergeCTE) the participants from the 

compulsory schools in ActionESD were interviewed in November 2011.

https://skrif.hi.is/geta/
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Appendix II – About the EmergeCTE project 

The EmergeCTE project (Macdonald, 2011b) builds on research and 

development projects concerning sustainability education, innovation and 

entrepreneurial education (Jónsdóttir & Macdonald, 2008) and the 

application of information and communication technology (Pétursdóttir, 

2012; Thórólfsson, Macdonald & Lárusson (2007, 2009).  

Working with teachers, the project aim is to look at the interdisciplinary 

demands being made in the school subjects of science and geography, 

affecting the understanding students have of modern society, the 

environment and technology. Together formal curriculum subjects (school 

science and school geography) and emerging curriculum areas address 

issues associated with the UNESCO Decade of Education for Sustainable 

Development (DESD) http://unesco.org/desd. It was proposed that the 

notion of action competence (Jensen & Schnack, 1997) would provide a 

unifying theme, not only for the work with teachers but also for their 

developmental work with learners.  

The project required a) an analysis of the teaching task in emerging 

curriculum areas and b) teacher assessment of their capacity to carry out 

such tasks. Teacher assessment of a task and their collective capacity to 

carry it out was related to c) remote sources of efficacy information at 

national level, d) proximate sources at local level, e) the perception of 

teaching conditions within the school that are extrinsic to the teacher and f) 

perception of factors intrinsic to the professional identity of the teacher.  

Teachers will be the key to the attainment of these objectives. The 

teaching task is considered to be everything that teachers must decide on 

and do to provide students with learning opportunities. It is of particular 

interest to find out how teachers build up their capacity to take on new 

tasks when faced with emerging curriculum areas. In a teaching and 

learning model developed by Macdonald (2002) (Figure 13) there are seven 

components, four related to decisions made by teachers and three relevant 

to learners. The teacher components include all planning and preparation 

of lessons, class contact and evaluation. Teacher decisions (white frames) 

relate to what is to be taught, which is strongly linked to why this content is 

considered important, how it should be taught and what criteria can be 

used to evaluate the learning outcomes. The student components (grey 

frames) refer to what previous knowledge and expectations learners bring 
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with them to the learning situation, and what tasks they are set in order to 

achieve learning.  

Figure 13 Teaching and learning model (adapted from Macdonald, 2002) 

The project received preparation funding from The Research Fund of 

University of Iceland and then a three year funding from The Icelandic 

Research Fund for the period 2012–2014.  
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Appendix III – The preparatory survey  

PART 1 
Dear participant,  

I thank you for participating in this survey which is a part of the ActionESD 
research and development project. Respondents are a group of teachers 
and school administrators that work in one of the eight ActionESD schools 
last one and a half year, and have attended most parts of the inservice 
course days provided for participants.  

The intention is to use the results in two ways. On the one hand as a part of 
school self-evaluation and support to the work in your school. On the other 
hand to pilot a preparatory survey about collective teacher efficacy 
supporting sustainability education.   

In the survey you are asked to evaluate a few aims of education, assess to 
what extent you agree or disagree with statements about your school, 
prioritise options about continuous professional development and give 
information about yourself to be used for the analysis of the results. 
Towards the end of the survey is an open ended question about the survey 
itself where you can add comments and/or suggestions about what could 
be improved.  

In this survey the concept of sustainability is used interchangably with the 
concept of sustainable development, the concept of natural sciences is 
used interchangably with the concept of school sciences, and the concept 
of student refers to children in preschool or compulsory school as 
appropriate.  

All information you provide will be treated as confidential. If you have any 
questions about the purpose or results you are welcome to be in contact by 
sending me an e-mail to audurp@hi.is. 

Best regards, Auður Pálsdóttir 

 
 

---------------------------  0 --------------------------- 
 
 
 
 

mailto:audurp@hi.is
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PART 2 
To what extent do you think following aims are important for teaching 
science?  Choose one option in each line. 

 
Is not im-

portant at all 
Is somewhat 

important 
Is rather 

important 
Is very 

important 

Contribute to protecting nature 
and environment 

    

Students can do well on exams     

Increase girls interest in science     

Students know common organism     

Students understand the context 
of nature 

    

Students learn to acquire 
knowledge about nature 

    

Stimulate students curiousity and 
interest in natural phenomenon 
and technology 

    

Prepare students for daily life     

Students understand the 
importance of natural sciences and 
their limits 

    

Train students in using tools and 
devices 

    

Share the national cultural 
heritage 

    

Technologicaly better qualified 
workforce for the future 

    

Encourage sensible use of natural 
resources 

    

Students learn to work together 
when solving problems 

    

Increase students´ self-respect and 
independence 

    

Prepare students for education 
and work 

    

Students adopt healthy lifestyle     

Prepare students to take 
important decisions 

    

Students understand important 
concepts, laws and theories 

    

Disseminate scientific working 
methods 
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PART 3 

This is the appearance of the 3rd part on the computer screen. The list of 

items to respond to is below. One option is to be ticked. They are from left: 

Strongly disagree, Disagree to some extent, Neither disagree nor agree, 

Agree to some extent, Strongly agree.  

 

 
 
To what extent do you agree or disagree with the following statements 

about your school. Please choose on option for each statement. 
 

1. Teachers in this school have sufficient knowledge about sustainable 
development to sufficiently teach about it.  

2. Teachers in this school are willing to participate in development and 
cooperation projects. 

3. Teachers in this school have  access to advice and support on organising 
learning and teaching which promotes education for sustainable 
development.  

4. Teachers in the school have ready access to resources for teaching about 
sustainable development.  

5. Teachers at this school have sufficient knowledge of methods effective for 
education for sustainability. 

6. Teachers in this school work hard at organising integrated topics in their 
teaching.  

7. School leaders visibly support education for sustainable development.  
8. Facilities and equipment of the school support education for sustainable 

development.  
9. Teachers in this school think that some students cannot be reached.  
10. Teachers in this school do a good job in their work. 
11. Teachers in this school are active in professional dialouge. 
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12. Facilities at the school ground support education for sustainable 
development.  

13. Teachers in this school are not well enough prepared for enhancing education 
for sustainable development in line with the national curriculum. 

14. The school leaders acknowledge that education for sustainable development 
is part of what is provided in the school.  

15. Teacher have opportunities for professional development regarding 
sustainable development.  

16. Teachers here think enough time is used for teaching about sustainable 
development considering the overall plan of the school.  

17. The organisation of teaching about sustainable development is good in this 
school.   

18. Teachers in this school are open towards change of empahsis in teaching and 
learning.  

19. Teachers in this school are willing to cooperate. 
20. A shortage of teaching materials and equipment makes education for 

sustainable development difficult.  
21. Teachers at this school can reach difficult students. 
22. A strong emphasis on education for sustainability is in the school curriculum.  
23. Those who lead professional development with regard to education for 

sustainability do their best to support and strenghten those teachers 
competence that need it.  

24. Enough time is given in the school´s schedule to fulfil the requirements of the 
national curriculum on sustainability. 

25. Teachers in this school are positive towards education for sustainable 
development. 

26. Education for sustainable development is visible emphasis in the work of the 
school.  

27. Teachers at this school help each other during their preparation for teaching. 
28. Teachers at this school have enough time to fulfil the requirements of the 

national curriculum effectively. 
29. Teachers at this school use ICT when preparing teaching about sustainable 

development.  
30. Teachers at this school are proud of their school. 
31. School´s digital resources (devices and softwaire) are sufficient for teaching 

about sustainable development in efficive way. 
32. Teachers at this school believe that all students can learn.  
33. School´s digital resources (devices and software) are sufficient for preparing 

of teaching and other tasks than teaching (work without students).  
34. Teachers at this school are reluctant to teach about sustainable development. 
35. Students´ capabilities and situations is so that they do well in their learning.  
36. Teachers at this school use various teaching methods. 
37. The students of thsi school get litle encouragement from home to study.  
38. Teachers at this school use ICT in various ways when working with students.  

 
---------------------------  0 --------------------------- 
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PART 4 

Below is a list of issues that you are asked if you think it should be tought 

within the school, if you would like to teach them, if you think you can 

teach them and if you think someone in the school could teach them. 

Please tick all options that you think apply in each line. 

 
I think it 

should be 
tought 

I want to 
teach  

about it 

I can 
teach 

about it 

Within the 
school are 

teachers than 
can teach 
about it 

Recycling      
Thermal power plants     
Influences of powerplant 
to environment 

    

Hydropower projects     
Production of medicin     
Genetically modified 
food 

    

Evaluation of 
information´s reliability 

    

Rights of disabled/gay 
people 

    

Access to public 
information 

    

Infectious diseases and 
vaccination  

    

Soil erosion     
Large scale industry     

 
---------------------------  0 --------------------------- 

PART 5 

Below you are asked to prioritise eight options by how well you think they 

will suit your own professional development.  Use the numbers 1-8, 1 being 

the best option for you. Use each number only once.  

Write the number 1 by the option that you think will suit you best, and 

the number 8 by the one that you think will suit you least.  

A common course for the whole group of teachers              

A course by the choice of teachers, e.g. about subjects  

Mentoring by a colleague, discussions and peer advice   

Independent learning (reading books, articles, educational films, information 
search on the internet) 
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Discussion groups/reading groups. Group members select the topic, number 
of participants ca. 2–6 

 

Working group doing a particular assingment or project, number of 
participants ca. 2–6 

 

Distance learning using digital learning environment, teachers in different 
school share their knowledge 

 

Guidance and mentoring from an outside party  

 
---------------------------  0 --------------------------- 

PART 6       

Would your answers in this survey have been different if you had 

answered a year ago?  How?  Please write your answer in the box below. 

 

Write here 
 

 
---------------------------  0 --------------------------- 

PART 7 
Information about you to be used in the analysis 

Gender? 

 Male 

 Female  

In which school do you work?    

 Name 1 

 Name 2 

 Name 3 

 Name 4 

 Name 5 

 Name 6 

 Name 7 

 Name 8 

What is your main area of work? 

 School administrator 

 Teacher  

 Teacher and school administrator 

---------------------------  0 --------------------------- 
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PART 8 
 

Can you suggest some improvement for this survey? If so please write 
them in the box below. 

 

Write here 
 

 
With sincere thanks for your participation, 

 
Best regard, Auður Pálsdóttir 
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Appendix V – Factor loadings for the SEIQ  

Pattern Matrixa 

Item 

Component 

1 2 3 4 5 

3 ,766     
1 ,762     
2 ,756     
8 ,591     
4 ,579     

10 ,569     
7 ,538     
5 ,462     
6 ,448     
9 ,399     

51 ,369     
50      
30  ,763    
28  ,748    
27  ,729    
32  ,692    
26  ,687    
29  ,686    
31  ,595    
33  ,514    
37   -,729   
38   -,722   
35   ,693   
39   -,681   
34   ,657   
42   ,589   
36   -,534   
41   ,438   
40 ,354  -,430   
43 ,315  -,417   
44      
19    ,690  
18    ,636  
17    ,587  
21    ,579  
23    ,563  
49    ,538  
14    ,534  
22    -,528 ,321 
47    ,477  
48    ,476  
20    ,468  
13    ,431  
12   -,305 ,408  
46    -,386  
25   -,375 ,377  
24    ,361  
45    ,325  
52  -,318   ,697 
53    ,373 ,659 
15     ,539 
16     ,485 
11     ,385 

Extraction Method: Principal Component Analysis.  
 Rotation Method: Oblimin with Kaiser Normalization.

a
 

a. Rotation converged in 26 iterations. 

 

Structure Matrix 

Item 

Component 

1 2 3 4 5 

2 ,745     
3 ,741     
1 ,722   ,344  
4 ,659   ,399  

10 ,629   ,369  
7 ,616  -,370   
8 ,593     
5 ,554  -,398   
6 ,524  -,415   

51 ,473  -,404   
9 ,448     

50 ,320     
28  ,780    
30  ,766    
29  ,729 -,368   
27  ,720    
32  ,680    
26  ,669    
31  ,599    
33  ,526    
37   -,765   
39   -,728 ,312  
38   -,717   
35   ,663   
34   ,636   
42   ,611   
36   -,563   
43 ,489  -,548   
40 ,487  -,526   
25 ,346  -,488 ,477  
41   ,467   
44   ,361 -,342  
19 ,331   ,737  
18 ,304   ,675  
17 ,309   ,622  
21    ,587  
23    ,584  
14    ,564  
47 ,336   ,549  
13 ,470  -,300 ,539  
49    ,538  
48    ,528  
12 ,414  -,438 ,522  
20    ,481  
24 ,429  -,323 ,481  
22    -,460  
46    -,360  
45      
52     ,692 
53    ,423 ,672 
15     ,528 
16     ,483 
11     ,384 

Extraction Method: Principal Component Analysis.  
 Rotation Method: Oblimin with Kaiser Normalization. 
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Appendix VI – The SEIQ instrument 
Sustainability Education Implementation Questionnaire (SEIQ) 

Factors Description Q. no 
Q 

rev 
Question (English) 

F1 
Cooperation and feedback 

within the school 

Perception of cooperation 
within the school, the 
culture of observation, 

assessment, use of feeback 
and participation in 

developmental work, and 
student choice and 

contribution to their own 
learning including the use of 

student self-evaluation 

1   
In this school students take a considerable 
part in choosing what they learn 

2   
In this school students take a considerable 
part in choosing how they learn 

3   
In this school it is common that students and 
teachers jointly choose how students present 
their work 

4   
In this school students self-evaluation is 
purposefully used 

5   
The results of assessment in the school have 
proved to be useful  in developing my own 
teaching 

6   
The results of assessment in the school have 
lead to changes in my way of teaching 

7   
Discussions with school administrators have 
benefitted  my professional development 

8   
I regularly observe teaching of other teachers 
in my school 

9   
Participating in the work of a development 
project in the school is part of my professional 
development 

10   
In my school I regularly get feedback on my 
teaching 

11 * 
The purpose of assessment is to ascertain 
whether students remember what has been 
discussed 

F2 
School conditions, 

administration and support 

Perception of the qualities of 
school leadership, the role 

of principal in teacher 
professional development, 

time and resources that 
facilitate or hinder SE and 

culture of using self-
evaluation to improve 

teaching. 

12   
The school leaders have the ability they need 
to do their work well 

13   
The school leaders call for staff opinions 
before they make important decisions 

14   
The principal in this school actively 
participates in developing the school 
curriculum 

15 * 
Changes in teaching practices are the 
responsibility of the principal 

16 * 
The role of the school leaders is to let teachers 
have information about school innovations 

17   

Teachers in this school have access to advice 
and support on organising learning and 
teaching which promotes sustainability 
education 

18   
Teachers in this school have opportunities for 
professional development which supports 
their work on sustainability 

19   
The school leaders visibly support 
sustainability education 

20   
Facilities and equipment of the school support 
facilitate with sustainable development 

21   
Teachers at the school have ready access to 
resources about sustainability 

22 * 
A shortage of teaching materials and 
equipment makes it difficult to work with 
sustainability in this school 

23   
Teachers at this school have enough time to 
fulfil the requirements of the national 
curriculum on sustainability 

24   
Self-evaluation methods used in the school 
give teachers useful information to improve 
their skills 

25   
The work in my school is consistent with new 
emphases in the national curriculum 
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F3 View of sustainability 

Emphasis and concerns of 
sustainable development 
and acknowledgement of 

the need for diverse 
methods, existence of 

different perspectives and 
coping with unforseen 
issues in working with 

sustainability education. 

26   Sustainability is about ensuring  social welfare 

27   
Sustainable economic development is based 
on ensuring everyone a decent life 

28   
Working with controversial issues is the best 
preparation to tackle unpredictable future 
issues 

29   
It is essential that children and young people 
in this schools deal with varied opinions and 
controversial issues 

30   
Working with sustainable development will be 
most effective if students work together 
towards finding solutions 

31   
Problems related to human use of land cannot 
be dealt with without also considering social 
factors 

32   
Problems related to human use of nature 
cannot be dealt with without considering 
social factors 

33   
Nature provides humans with services and 
therefore we must protect it 

F4 

Collective teacher efficacy 
related to development 
work and sustainability 

education. 

Perception of teacher 
competence for 

collaboration and to 
positively influence student 
learning, reluctance to work 
with sustainability education 

and issues of sustainable 
development, of  willingness 

to participate in 
developmental work, 

integration in teaching and  
tolerance for poor 

performance. 

34 * 
Teachers in this school are not willing to work 
with sustainability 

35 * 
Teachers at this school are reluctant to teach 
about sustainable development 

36   
Teachers at this school can reach difficult 
students 

37   
Teachers at this school are willing to 
cooperate with each other 

38   
Teachers in this school have sufficient 
knowledge and skills to cooperate successfully 

39   
Teachers at this school do a good job in 
developmental work 

40   
Teachers at this school work hard at 
organising integrated topics in their teaching  

41 * 
If a teacher in this school is not performing 
well then he/she gets away with it 

42 * 
Teachers at this school do not all possess the 
competence required to do their job well 

43   
Teachers in this school are willing to take part 
in development work 

44 * 
The school timetable restricts work on 
sustainable development 

F5 
Readiness for sustainability 

education 

Perceived ability to 
understand ideas of 

sustainable development 
and work with them in 
school, cooperate with 

organisations in the local 
community including other 

schools, relate student 
assignments to their local 
environment and use of 
student assessment as 

sources of information to 
improve one´s own teaching 

45   
I have a good idea what is meant by the 
concept of sustainable develpment 

46 * 
I think it is difficult to decide what to do in the 
school in relation to sustainable development 

47   
Teachers in this school cooperate a lot with 
institutions, associations and companies in the 
school district 

48   
Teachers at this school cooperate a lot with 
teachers from other schools 

49   
In the school there is an emphasis on relating 
the work of students  to their own local 
environment 

50   
Assessment gives teachers very good 
information about the success of their work 

51   
Assessment of my student´s work gives me 
important information about how I can 
improve my own work 

52   
Teachers in this school have sufficient 
knowledge of sustainability to work with it in 
school 

53   
Teachers in the school are familar with 
effective methods for working with 
sustainable development 

 
* Reversed questions     

 

 


