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Abstract: The purpose of this paper is to promote discussion on the breadth, depth and style of written material for a first year university unit in sustainability. In second semester 2006 a first-year, faculty-wide core unit in introductory sustainability was offered for the first time by the Faculty of Built Environment and Engineering, Queensland University of Technology (QUT). The Natural Edge Project (TNEP) was engaged to provide written material for students. Nine hundred and twenty two students from a range of disciplines, predominantly within Engineering, Urban Development and Design, participated in the unit. During the semester, a preliminary review of the written material was undertaken, using criteria developed from student learning in higher education literature, to consider the applicability of the written material to first year university students. The review identified a number of areas for further consideration, including: content (level, breadth and depth), structure (framework and sequencing) and style (presentation of material to students). Recommendations for modifying the written material to enhance the applicability to large first-year multi-disciplinary classes for future years included the following.  Content: (i) expanding explanatory material of basic concepts and issues; and (ii) reducing the breadth and increasing the depth in some areas (eg social equity and environmental justice issues and government policy and legislation). Structure: (iii) increasing the clarity of the material by reconsidering the framework relative to the student cohort; (iv) reorganising the material to focus on specific topics, issues or principles; and (v) using titles and subtitles that clearly identify the subject matter. Style: (vi) including data and primary texts and material to promote student inquiry, elicit student responses and promote the development of higher cognitive skills.
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Introduction
In 2006, the Faculty of Built Environment and Engineering, Queensland University of Technology (QUT), introduced a first-year, faculty-wide, 13 week unit in introductory sustainability. The unit, BEB200 Introducing Sustainability, is a new core unit for all courses (programs) delivered by the Faculty of Built Environment and Engineering. The Natural Edge Project (TNEP), based in Canberra, Australia, was engaged by QUT to provide written material for the unit and to suggest weekly readings from the set text, Hargroves and Smith (2005). This paper presents a preliminary evaluation of the written material for the purpose of promoting discussion on the breadth, depth and style of written material for a first year university unit in sustainability.
Student Cohort

As at 12 September 2006, 922 students from a range of disciplines, predominantly within Engineering, Urban Development and Design, were enrolled in BEB200 Introducing Sustainability, with 882 full-time students and 40 part-time students. Table 1 shows the number of students for the main courses.
Table 1: Number of students enrolled in the QUT unit BEB200 Introducing Sustainability in 2nd Semester 2006 per course (program). 
	QUT Course Code
	QUT Course Name
	Number of Students Enrolled in the unit

 BEB200 Introducing Sustainability (12/9/2006)

	UD40
	 Bachelor of Urban Development
	327

	DE40
	 Bachelor of Design
	287

	EN40
	 Bachelor of Engineering
	262

	Other*
	
	46

	Total
	
	922


* This included students enrolled in courses with previous course codes and students enrolled in courses from other faculties.
Education for Sustainability
There is an increasing awareness of the dire situation facing the Earth due to degradation and destruction of the earth’s ecosystems and natural resources and the accompanying social problems caused by a range of human activities (UNEP, 2006, p. 2). Accompanying this awareness, is the recognition by the United Nations General Assembly  “… that education is an indispensable element for achieving sustainable development …” in the resolution proclaiming the ten-year period from 1 January 2005 the United Nations Decade of Education for Sustainable Development (UNGA, 2002, Res. 57/254). A range of international and regional agreements and declarations relating to education for sustainability have been created (see Wright 2002).
Engineers Australia, the peak professional body for engineers in Australia, holds the value  “… the sustainability of engineering outcomes…” (Engineers Australia, 2005, p. 5) and includes in the Code of Ethics the specific principle “ … practice being in accord with sustainability and environmental principles …” (Institution of Engineers Australia, 2000, p 3). With respect to teaching sustainability to engineering students, Fenner et al (2005) noted that: 
“There is also an internationally recognised acceptance that engineering education for sustainable development should embrace a number of key themes, … including:

· A more integrated multi-disciplinary style to develop bridges between the technical and physical sciences and the humanities.

· The need to take a systems approach with the ability to deal with complexity through recognition of wider system boundaries.

· An appreciation that there are limits to what can be achieved through technology alone, and that singular prescribed technical solutions may not be capable of addressing real needs.

· An acceptance that value judgements play an important role, and that engineering education should not be exclusively about facts and empiricism, but should embrace ethics, creativity and social responsibility.”

 (Fenner, Ainger, Cruickshank & Guthrie, 2005, p. 232)

In a similar vein, Boyle (2004) stated:
“The engineering context of sustainability involves the design and management of sustainable technology, research into environmental and social impacts and limitations and living within those limitations, and management of resources from cradle to cradle. To have a basic understanding of sustainability for such a concept requires some knowledge of ethics, social and cultural context, environment, environmental and social law and regulations, pollution, toxicology, global warming/ozone depletion, resource limitations, and sustainable design. However, this basic information must be not only related to the engineering context, but also to the overall concept and achieving of sustainability. … For example, the move towards providing services rather than products requires a paradigm shift for engineers who are trained towards providing a technical rather than a service solution.” 




   (Boyle, 2004, pp. 149-150)
Dovers (2005) described three aims of environmental education and education for sustainable development. Developing or increasing awareness and understanding of:
· “… the environmental problems we confront …”
· “… specific actions they can undertake …”
· “ … how policy is made and implemented, who makes it, and how it could be better made and implemented” (Dovers, 2005, p. 11).








The range of issues within sustainability, as identified by Dovers (2005), is given in Table 2.

Table 2: Constituent issues of sustainability. 
	Issues

	Resource depletion and degradation
	Pollution & wastes
	Fundamental ecological life support services
	Society and the human condition

	· Loss of biological/genetic diversity (in wild species and ecosystems, and in domesticated species)

· Land resources, especially soils

· Water resources (quantity)

· Forests and timber

· Energy resources

· Mineral resources

· Fisheries

· Scenic and cultural amenity
	· Atmospheric pollution (indoor and outdoor)

· Marine pollution

· Pollution of inland waters
	· Ecosystem integrity and evolutionary potential

· Nutrient cycles

· Climatic change and associated effects
	· Population growth

· Economic development and poverty

· Food security

· Shelter

· Health and disease

· Rapid urbanisation

· Human rights and environmental justice

· Lack of skills, education and empowerment

· Debt and trade inequities


(Source: Dovers, S. (2005). Environment and Sustainability Policy. Creation, Implementation, Evaluation. Table 1.1, p. 9. Sydney: The Federation Press.)
In addition to the issues relating to sustainability identified by Fenner et. al. (2005), Boyle (2004) and Dovers (2005), there has been discussion that units in sustainability could facilitate the development of values and attitudes that are sympathetic with, and promote, sustainability. Building on the UNESCO/UNEP Tbilisi Declaration (1977) that provided criteria and guiding principles for environmental education, Agenda 21 Chapter 36, from the first Earth Summit held in 1992, stated that education “… is also critical for achieving environmental and ethical awareness, values and attitudes, skills and behaviour consistent with sustainable development and for effective public participation in decision-making” (UN, 1992, s. 36.3). 

Evaluating a range of Australian coursework programs offering sustainability, Sherren (2006) pointed out that “Despite the human origins of sustainability problems, solutions are clearly seen to lie in better technology, not behavioural change” (Sherren, 2006, p. 405) and suggested “ … the importance of changing values and attitudes as well as imparting knowledge and practical skills” (Sherren, 2006, p. 401).

Written Material for QUT BEB200 Introducing Sustainability
In 2004, Engineers Australia provided a grant to The Natural Edge Project (TNEP) to commence the development of teaching material on sustainability for engineers and other professionals (Paten et. al. 2005, p. 268). The introductory module in the ‘Engineering Sustainable Solutions Program – Critical Literacies for Engineers Portfolio’ is described in Paten et. al. (2005). They note that the modules are supported by the book The Natural Advantage of Nations. Business Opportunities, Innovation and Governance in the 21st Century edited by Hargroves and Smith (2005).

Queensland University of Technology engaged TNEP to develop a set of student notes for the 13 week unit BEB200 Introducing Sustainability offered for the first time in second semester 2006. A total of ten files in Portable Document Format (PDF) were produced, including three files of supporting slides. These files were placed on the university’s web-based learning management system for students to access. The book The Natural Advantage of Nations, edited by Hargroves and Smith (2005), was set as the required text for the unit. The titles and subtitles of the student notes, example topics and set readings from the textbook Hargroves and Smith (2005) and the book Hawken et. al. (1999) are listed in Table 3.
A preliminary evaluation of the written material prepared for the unit BEB200 Introducing Sustainability was undertaken during the first semester that the unit was offered (2nd semester 2006). The criteria considered in the preliminary evaluation of the written material are shown in Table 4. The evaluation also included student feedback, tutor feedback and personal experience of the author during the semester. Student feedback was obtained from students chosen at random in a range of tutorials in week 4 who were asked to write a paragraph on their thoughts on the unit to date (topic/s left to the discretion of the students). Since comments from the formal QUT online Week 9 Survey and Student Evaluation of Teaching (SET) survey distributed in Weeks 12 and 13 of the semester would not be available in time for inclusion in this paper, an informal survey was emailed to students in week 14 (revision week before examinations commenced) seeking their views on the textbook and written material. Twenty seven students responded in time for inclusion in this paper. Although the response is limited, comments to relevant questions are given in Tables 5, 6 and 7. Specifically, Table 5 provides comments to the question ‘I found the recommended weekly readings in the textbook informative and useful (Hargroves K and Smith M (2005)’. Table 6 lists comments received from students for the question ‘I found the weekly student notes informative and useful’. The responses to the question ‘I prefer lectures and tutorials to be on specific topics (eg population growth, climate change, energy, water, human settlements)’ are given in Table 7. Not all students who responded to the survey provided comments, however all comments received to these questions are listed in the relevant tables.
Results and Discussion

The results and recommendations from the preliminary review of the BEB200 written material are discussed below according to the elements content, structure and style.

Content: Level, breadth and depth
Often student notes written for first year university students provide more explanation and scaffolding of information than many specialist texts. It was found during the semester, that some students were not familiar with selected terms and concepts found in the BEB200 written material and discussed during tutorials, such as the terms biodiversity and ecosystem services, and that the written material assumed a certain level of prior knowledge (Dr Graham Jenkins QUT 2006, personal communication). For example, ecosystem services were referred to in the student notes, but examples of ecosystem services were not given until the last set of notes. Similarly, the student notes on the report, Our Common Future, or the Brundtland Report, (WCED 1987) and the document Agenda 21 (UN 1992) could be enhanced by briefly describing the context, events and related outcomes.

Table 3: Structure and topics within the written material and suggested readings prepared by The Natural Edge Project (TNEP) for the QUT unit BEB200 Introducing Sustainability.
	Required Reading Student Notes
	Example Topics
	Required Reading - Texts

	Weeks 1 & 2:  Setting the Scene 
Supporting slides

· Can we define what sustainability is?        (9 pp)    

· Exploring the role of the built environment & engineering professions in meeting the sustainability agenda.                              (43 pp)                                                      
Student Notes: Setting the Scene

Part 1: Where has sustainability come from?

Part 2: Why do we need to think ‘sustainability’?

Part 3: What are the opportunities in thinking 

           ‘sustainably’?                                    (15 pp) 
	· Definitions of sustainability
· Sustainability principles
· Recognition of ecological limits

· Fossil fuels

· Greenhouse gasses

· Global warming & climate change

· Waves of innovation
	Textbook: Hargroves & Smith 2005
· Introduction, ‘Insurmountable Opportunities’ pages 1-4

· Chapt 1 pp 16-22 

· Chapt 2 pp 36-42

· Chapt 6 pp 83-84

· Chapt 13 pp 244-271

	Week 3:  A New Perspective 1

Supporting slides

· Preparing a proactive design brief             (3 pp)
Student Notes: A New Perspective 1

Part 1: The call for sustainable development

Part 2: Implications and benefits for global 

           development

Part 3: What has led to a lack of sustainability? 

                                                                      (19pp)
	· Global inequality
· Decline of natural systems
· Win-win-win

· Devg Countries & Mega cities
· Transport & Urban Design

· Valuing Nature

· Cumulative Impacts

· Tragedy of the Commons
	Textbook:

· Chapt 1 pp 8-16, 22-33

· Chapt 3 pp 25-33, 45-50

· Chapt 4 pp 57-67

· Chapt 5 pp 68-72

· Chapt 19 pp 382-383

· Chapt 21 pp 410-41

	Week 4:  A New Perspective 2

Student Notes: A New Perspective 2

Part 1: Balancing lifestyles & resource  

            consumption
Part 2: Sustainability as a driver for innovation
Part 3: Emerging technological innovations.
(17 pp)
(Week 5 – no lectures or tutorials)
	· Inequitable Global Consumption

· Ecological Footprint Analysis (EFA) 
· Emerging technologies
· Waves of innovation
· Inhibitors to sustainability

· Markets
	Textbook:

· Chapt 1 pp 13-33
· Chapt 4 pp 62-64
· Chapt 6 pp 83-85
· Chapt 13 pp 244-245, 256-257
· Chapt 17 pp 331-334
· Chapt 20 pp 390-392
· Chapt 21 pp 407-430

	Week 6:  Learning the Language 1

Student Notes: Learning the Language 1

Part 1: Intergenerational equity – Keeping the 

           future in mind
Part 2: Discussing the term ‘growth’
Part 3: Key sustainability vocabulary.
                         (16 pp)
	· ‘Inter-generational equity’ (and cumulative impacts)
· Ehrlich Identity
· The term ‘Growth’ vs ‘Resource Use’

· Business terms ‘Triple Bottom Line’ etc

· ‘Ecological footprint

· ‘Natural Capitalism’
	Textbook:

· Preface pp xxxviii - xli

· Forward by William McDonough xxiii – xxviii
· Forward by Alan Atkisson xvii - xviii
· Chapt 1 pp 26-27
· Chapt 3 pp 43-47
· Chapt 21.

	Week 7:  Learning the Language 2

Student Notes: Learning the Language 2

Part 1: Radical resource productivity
Part 2: Service and flow – the new industrial 

           model
Part 3: Product stewardship through Life-Cycle 

           Assessment
Part 4: Whole System Design – Tunnelling 

           through the cost barrier.
                                                                    (21 pp)
	· Resource productivity - Reducing raw materials (material intensity per unit)
· Consumption
· Natural Capitalism Principles eg service based approach

· Leasing or renting (purchase a service) vs buying of goods outright

· Interface case-study

· Life Cycle Analysis

· Whole System Design
	Textbook:

· Chapt 1 pp 16-20

· Chapt 3 p 55

· Chapt 6 pp 98-101

· Chapt 9 p 153

· Chapt 10 pp 165-167
· Chapt 18 pp 364, 368

· Chap 21 pp 411-412, 426-429

Hawken P, Lovins  A & Lovins L H 1999 Natural Capitalism 
· Chapt 1 pp 6-21

· Chapt 2

· Chapt 6

	Week 8:  Walking the Talk 1
Student Notes: Walking the Talk 1

Part 1: A whole of society approach
Part 2: Community engagement mechanisms
Part 3: Effective communication & strategic  

           questioning

                                                                     (16 pp)
	· Whole of society approach, including all stakeholders (multi-stakeholder engagement process (MSP)) eg Agenda 21

· Reasons why communications fail
	Textbook:

· Chapt 3 pp 43-54

· Chapt 4 pp 57-67

· Chapt 5 pp 68-71

· Chapt 22 pp 430-444

· Chapt 23 pp 445-461

	Week 9:  Walking the Talk 2
Student Notes: Walking the Talk 2

Part 1: Governance & social responsibility
Part 2: Management & reporting frameworks & 
            tools
Part 3: Economics, business and the market.
(16 pp)
	· Corporate responsibility & irresponsibility

· Management and reporting frameworks

- Sustainability reporting

· Environment Management Systems

· Ecosystem Services
· Valuing nature
	Textbook:

· Forward Hunter Lovins xxx-xxxiv

· Introduction pp 1-2

· Chapt 4 pp 58-63

· Chapt 6 pp 88-97

· Chapt 9 pp139-152

· Chap 10 pp 161-168

· Chapt 11 pp 177-182

· Chapt 12 pp 217-226

· Chapt 17


Table 4: Criteria for preliminary review of the written material for the QUT unit BEB200 Introducing Sustainability.
	Overarching criteria
	1. Alignment

Written material aligns with, and supports, the unit’s learning objectives1
2. Student learning

Written material promotes student learning (changes in understanding) 2, 3
    - Suitable for student cohort? 4
       . year level

       . prior knowledge

       . demographics

       . academic preparedness and motivation

    - Promotes student engagement5 and active learning6, 7, 8   

	Criteria related to specific elements of the written material
	3. Content9, 10
   - Level, breadth, depth

4. Structure

   - Framework and sequencing11, 12
5. Style
   - ‘instructional’ or ‘learning’ paradigm6 

   (where the learning paradigm encourages inquiry13, requires a response
   from the student 14 and develops critical thinking and higher-level 
   cognitive skillls15)

	1 Biggs (2003, Chapt 2)

2 Ramsden  (2003, pp 6-7, 107, 111)

3 Biggs (2003, p 29 & Chapt 3)
4 Kift & Nelson (2005, p 226)
5 Ramsden (2003, pp 97-98)
6 Barr & Tagg (1995, p 21)
	7 Chickering & Ehrmann (1996, Principle No 3)
8 Biggs (2003, p 79)
9 Ramsden (2003, pp 97, 129-131)

10 Biggs (2003, p 17)

11 Ramsden (2003, pp 133-135, 136, 141)

12 Biggs (2003, p 76)
	13 Ramsden (2003, p 97)

14 Biggs (2003, p 17)

15 D’Andrea & Gosling (2005, p
   34)


Table 5: Comments received from students regarding the textbook Hargroves & Smith 2005  
	Week 14 emailed survey: Question - TEXTBOOK

I found  the recommended weekly readings in the textbook informative and useful (Hargroves K & Smith M 2005)

	Agree / Strongly Agree

Strongly agree: “Very good book but lacks specific solutions and implementations while not engaging reader or involving them on how to!”

Strongly Agree. “I have learnt much from this excellent book and the price is reasonable”.

Disagree / Strongly Disagree

Disagree: “The [book] may be good but I just couldn’t get into it as it was slow to state what they wanted communicated”.
Disagree:” I started reading them at the start of the semester but they seemed to have no bearing on your assessment for the subject.  It is hard, you tend to focus on the other subjects when they are due rather than read the textbook”.
Disagree: “The readings and chapters were way too long. That much homework becomes too much when you have other subjects and study to do. Also, when the readings are too long, you get the attitude where you think it will take too long to do and you just can’t be bothered. A lot of the time you may not even be interested in the content of the reading so you strongly lack motivation towards doing it, even if it’s beneficial”.
Disagree: “… the weekly readings appeared to lack purpose or a common goal. Again, perhaps if the weekly readings related to the lecture presentation and tutorial discussion, a (mandatory) reflective journal entry could be written on that topic and the students would learn something relatively well each week. Currently students leave this subject knowing a fair bit about their macro topic, but very little else, despite required readings, lecture presentations and tutorial discussions”.

Strongly Disagree. “I didn't use the textbook once. Didn't even open it. I payed a lot for it and I'm not happy about not even needing it in the slightest.  I can't even sell it because the second hand book shop has too many copies already”.

Disagree: “Some of the reading was interesting (also informative), but most of it was not interesting, informative or useful”.
Strongly Disagree: “I am very annoyed I purchased the book as I didn’t use it once all semester and still had no disadvantage from not reading it. There is so much information in the lectures and notes also on the internet it really isn’t necessary..!!!! So really it was a huge waste of my money”. 

Disagree. “Because I didn’t get the book… though I didn’t really NEED to read anything for exams etc.”.
Strongly Disagree. “I must admit that I did not keep up with the readings as the first few were more tedious than informative”.
Neutral

Neutral:” I did not use the text book.  If there was some reason to read it I would, but as there was no assessment related to it why bother”.
Neutral. “The information provided by lecturers, and tutorials was satisfactory in learning about the concepts of sustainability. My tutors were very knowledgeable in the area. I used the textbook as another reference in my assignments and for extra reading only. I’m sure I’ll read the book in the future out of enjoyment”.

Neutral. “Too much of overload of readings in some weeks”.


Table 6: Comments received from students regarding the weekly student notes 
	Week 14 emailed surveys: Question - STUDENT NOTES: I found the weekly student notes informative and useful.

	Agree /  Strongly Agree

Agree: “The student notes were helpful and were a good reminder”.
Strongly Agree: “The weekly student notes were much more concise, and were much easier to follow. The text book, though very comprehensive (I used it a lot for the assignment and in my wider reading), seemed to waffle instead of getting to the main points)”.
Agree: “One time after we had a discussion about Climate Change in our tute, I felt very lost and confused, so afterwards I went and read the student notes about climate change and found them very useful. But then, it depends on the topics covered in the student notes – sometimes they are useful and interesting, but other topics can seem… not irrelevant, but not as important as some other topics we could be learning about”.
Strongly Agree: “The information in the student notes was interesting”.

Strongly Agree. “I found it useful especially because it was real life that us uni students should be aware about”.
Agree. “Very useful – but a little too informative.  I found the amount of information thrown at us quite overwhelming in quantity, but all the same very interesting!”    

Disagree / Strongly Disagree

Disagree: “Too much information all over!” 

Disagree:” I never really referred to the student notes.  There was just too much information and it was overwhelming”.
Disagree: “You would be hard-pressed to find a more enthusiastic student in this subject than myself and I stopped reading them after a few weeks because, coupled with the text book readings, they were long, tedious and, I felt, repetitive. Also they had very little to do with the assessment pieces”. 
Disagree: “There was way too much to read and got overwhelming most of the time so a lot of it wasn’t read”.

Strongly Disagree. “If you mean the (Setting the scene, etc) notes, they were terrible. These notes were highly unfinished and un-helpful (also extremely boring), and when you looked at the references, some of them weren’t there”.

Neutral

Neutral: “Again there was no reason to look at them”.
Neutral. “I didn’t read them regularly, however they usually gave me the information I needed”.
Neutral. “Again overload of resources means it isn’t useful for learning”.
Comment relating to quantity of reading material written in the general comments space at end of survey

“There was too much reading involved in the subject. The subject area is so broad and complex that it was a little overwhelming at times to wade through the learning materials mostly unassisted. I feel that it would have been better to be able to explore some areas more deeply”.  


Table 7: Comments received from students regarding specific topics 
	Week 14 emailed survey: Question - Topics: I prefer lectures and tutorials to be on specific topics (eg population growth, climate change, energy, water, human settlements)

	Agree / Strongly Agree

Strongly Agree: “A clear focus is always good”.
Strongly agree!  “They were too jumbled up and need to be structured better to give us an overall look at sustainability”.
Strongly Agree:” I also would have preferred that each topic had more to do with my discipline”.  


Strongly Agree. “I really enjoyed the lectures and tutorials on specific topic, particularly the tutorials on Energy”.
Strongly Agree. “I really liked how each topic was specific and informative. I liked how you put the information out there, and then let the students (for their assignments) put it all together, for self summary and for a greater picture on the world”.

Agree. “Help refine focus”.
Disagree / Strongly Disagree

Disagree. “It's great to put topics together because you see how they can interact”. 

Neutral

Neutral: “Yes they do need to be on topic. But there needs to be at least one hour of discussion time. This would be accomplished if you had an extra consulting time as this would only interest the keen students”.

Neutral: “It would be good if you could show how these concepts link to principles of sustainability”


The coverage of the written material, as indicated by the example topics in Table 3 and some student comments (Tables 5 and 6) was quite broad. Considering the alignment of the content with the unit’s discipline-specific learning objectives listed in Table 8, it can be seen that the learning objectives used the terms ‘concepts’, ‘issues’ and ‘agenda’ and did not provide specific topics. 
In practice, it was difficult to cover the given topics within the allocated time, even superficially (see for example, Week 3 in Table 3). In addition, the amount of reading was found by many students and tutors to be high (see Table 6). Therefore, the breadth of the written material may have been too broad for an introductory 13 week unit for first year students.
Table 8: Discipline-specific learning objectives: QUT unit BEB200 Introducing Sustainability
	‘By completion of this unit you should be able to:

1. demonstrate knowledge of the concepts of sustainability and their local/global interactions
2. critically analyse, and discuss these concepts and their application to sustainable development issues
3. contextualise the role of your discipline in addressing the sustainable development agenda within the local/global 
    community  
4. communicate with others about the sustainability agenda in a range of genres’.


Comparing the content of the unit’s written material, as indicated in Table 3, with the issues outlined by Fenner et. al. (2005), Boyle (2004), Dovers (2005) and in Agenda 21 (UN, 1992, Chapter 36), the written material could be enhanced for future first year classes by including in greater detail social equity and environmental justice issues. This is especially important in contemporary times when engineering graduates are likely to interact with international clients and colleagues and may travel or work overseas for their companies. For example, the seemingly intractable question of how to provide water for human consumption, food production and the environment (locally and globally) could be described in more depth in future editions of the student notes. One tutor wrote: “Since … information is changing almost daily, is it worth compiling our own student notes that have links to local issues as well as global ones?” (Tutor, Week 14 survey, 2006). In addition to social equity and environmental justice issues, brief descriptions of important policy and legislation could be included in future written material for the unit to show students how governments and society are, and potentially can, address a range of sustainability issues. Further, the discussion in the student notes of how sustainability can be achieved could be widened in future years to include a brief discussion of a range of paradigms, including the paradigm for shifting from a growth to a post-growth society (see Hamilton & Denniss 2005). 
Structure: Framework and sequencing
The framework for the student notes, and unit as a whole, was described as: setting the scene; a new perspective; learning the language; and walking the talk (see Table 3). The use of generic terms was found to confuse some students and tutors, and did not provide a clear guide to the specific content of the unit. Important issues such as human population increase, water scarcity and climate change or specific sustainability principles such as intra- and inter-generational equity were not specifically named in the framework. Note, the example topics listed in Table 3 were found within the text of the student notes. Ramsden (2003) noted that “All too often students begin a university course with only the vaguest notion of what essential concepts they must master. Breakneck attempts to ‘cover the ground’ in the absence of clear structure focused on key concepts intensify their confusion and deaden their excitement” (p 97). In week 4 of the semester, two students wrote:
“It would be helpful to have a common theme for each week (eg tragedy of the commons) to provide an aim or common direction for that week’s reading, lecture presentation and tutorial work”.
        
                                                                                                           (Student in BEB200, Week 4, 2006)
“The readings for each week … do not seem to focus on one single topic. It would be more focussed to look at one section each week so we come out with defined opinions apart from a general perspective which doesn’t necessarily allow us to take first steps.”                                      (Student in BEB200, Week 4, 2006)

Table 7 lists student responses from the week 14 survey on this issue. Note, that if topics are identified and discussed (eg water scarcity) they can still be related to other concepts and issues (for example, using the pressure-state-response model). It was suggested that the framework, content and sequencing of concepts and issues in the student notes for BEB200 could be further developed and guidance could be taken from Ramsden
“ … there are two principles to bear in mind whatever sequence and organisation is adopted. First, the ordering of content should be educationally justifiable. In other words, it must be possible to defend the particular order and structure in which material is tackled from the point of view of its favourable effects on student learning. The second, related point is that the logical ordering of topics that is ‘obvious’ to a subject expert is not necessarily the best way for a novice to go about learning the subject”.                                                                                                                (Ramsden 2003, p134)
Style: ‘Instruction’ or ‘learning’
Barr and Tagg (1995) distinguished two learning and teaching perspectives and described these as the Instruction Paradigm and the Learning Paradigm.
“The Instruction Paradigm frames learning atomistically. In it, knowledge, by definition, consists of matter dispensed or delivered by an instructor. … students are viewed as passive vessels …. The Learning Paradigm frames learning holistically, recognising that the chief agent in the process is the learner. Thus, students must be active discoverers and constructors of their own knowledge”. 
                                                                                             (Barr and Tagg 1995, p 21, emphasis added)
Comparing the BEB200 reading material with these two paradigms, it could be considered that the material follows the instruction paradigm by providing information with limited inclusion of data or primary material for students to ‘actively’ investigate, interpret and develop their own opinions (to make judgements). D’Andrea and Gosling (2005) considered that: 
“… the overriding goal [of teaching in higher education] is the transformation of students’ understanding of themselves and their world. …. The implicit promise we make to students is that their lives can be improved by engaging in study, not just, or not necessarily, materially, but by being better able to think clearly, to gather and analyse evidence, to work with others, to be a more autonomous, self-directed person and appreciate the value of knowledge”.   D’Andrea and Gosling (2005, p. 34)

It is therefore important for the written notes to introduce students to primary sources (eg data, reports and policy and legal documents) and for teachers to encourage students to use, critically interpret and analyze data and primary texts to make informed positions.  Tables of data on a range of issues could be selected from the numerous global, national and state reports and included in future student material (or the student material could specifically direct students to primary sources).  Primary material that could be added in future units includes excerpts from the Rio Declaration on Environment and Development (UNEP, 1992), section 3A Environment Protection and Biodiversity Conservation Act (1999) (Cth) (principles of ecologically sustainable development) and data from the Australian Bureau of Statistics. 
Conclusion 
Queensland University of Technology (QUT) engaged The Natural Edge Project (TNEP) to prepare student notes and suggest required readings from the textbook Hargroves and Smith (2005) for the faculty wide first year unit BEB200 Introducing Sustainability delivered for the first time in second semester 2006. Recommendations for modifying the written material to enhance the applicability to large first-year multi-disciplinary classes for future years included the following.  Content: (i) expanding explanatory material of basic concepts and issues; and (ii) reducing the breadth and increasing the depth in some areas (eg social equity and environmental justice issues, government policy and legislation and paradigms for change towards sustainability). Structure: (iii) increasing the clarity of the material by reconsidering the framework relative to the student cohort; (iv) reorganising the material to focus on specific topics, issues or principles; and (v) using titles and subtitles that clearly identify the subject matter. Style: (vi) including data and primary texts and material to promote student inquiry, elicit student responses and promote the development of higher cognitive skills.
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