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Introduction:
This suite of educational materials has been developed to be pedagogically as flexible as possible to facilitate use in a wide variety of learning contexts, from lecture theatre teaching to problem based learning. The following notes provide a lesson plan option for educators (‘lecturers’) who may not be very familiar with the content of Whole System Design, where the students are engaged in a process of active enquiry about the topic. The summary is based on the experiences of one of the co-authors of the WSD text book, delivering a Whole System Design module (9 hours over 3 weeks) within a second year environmental engineering design course at Griffith University, Australia in 2008.
The plan suites a student audience of 20 – 40, in a tutorial/ workshop room where group work can be undertaken at tables. Where English is not a first language, or time is constrained, the reading could be set as pre-reading prior to the classes.
Lesson 1: Unit 1 
[1 hour]
1. All students receive Unit 1 in hard copy.
2. All students are asked to read pp 3 – 5. Together with the lecturer the class then considers design problems in their program of study, which may include other courses, or may just be the current course of study. Specifically, how has their learning to date addressed the issues discussed in these few pages? Can the students make any connections between their prior learning and this introductory text? 

For example students may recall a subdivision design problem, and reflect on the lack of consideration of these issues.
3. All students are asked to read pp 6 – 11. The lecturer then briefly discusses the definition, perhaps providing some examples based on the previous discussion about design problems that the students already know about. 
For example, if the students have been involved in a subdivision design project, then the issue of road design could be discussed in relation to the conventional kerb-and-channel design (which is energy and resource intensive, with runoff water quality and management implications), versus a grass-swale design which reduces the use of concrete and construction vehicles, materials transportation, improves water quality and encourages stormwater reuse onsite. 
4. The students are split into two groups: all students in the first group are asked to read pp 12 – 18; while all students in the second group are asked to read pp 19 - 24. The students are asked to highlight 3 key points from their reading. The lecturer then asks students from each group what their 3 key points are, generating discussion about them.
Lesson 2: Units 2-3 
[1 hour]

1. All students receive Unit 1 in hard copy.
2. Students are asked to form 2 groups (i.e. one for Unit 1 and one for Unit 2), and sit at their respective ‘group table’. 

The lecturer sets the ‘challenge’ for the students, which involves creating a presentation on their chosen unit, with the following criteria (this challenge could be used as part of the assessment for the course):
· The students have 50 minutes to prepare, including time for reading the unit (the lecturer may want to suggest that students split up the reading tasks, or may want to leave this for the students to decide)

· The presentation must be within 20 minutes, covering the key points of the unit

· The presentation must involve all students in some way

· Creativity is encouraged (this will depend on the availability of materials in the tutorial room such as visualisers, white boards, poster paper etc.)

3. The lecturer observes the group work, and assists with logistics/ timing/ comments on text where needed.

Lesson 3: Units 2-3 
[1 hour]

Each group takes it in turn to present their unit to the rest of the class. The lecturer briefly summarises the key points at the end of the class:
· System engineering has the potential to achieve sub-optimal outcomes with regard to sustainability, if a whole system approach is not used

· The WSD approach is a way of interpreting the ‘sustainable’ systems engineering flow chart of considerations in the design process

· The 10 elements in the WSD approach have been distilled from significant bodies of literature
Lesson 4: Review 1-3 & Study Units 4-5 
[1 hour]

1. The lecturer briefly reflects on (and discusses with the class) what the students have learned and presented from Unit 1, 2 and 3.
2. The lecturer then asks the students to form groups of 3 for the assignment. These groups of 3 are allocated an element each (evenly allocated).

3. Each group is asked to read about their element in Unit 4/5, in preparation for a short presentation back to the class in the next lesson. Where there is more than one group allocated to an element, then these students will team up to prepare their presentation.
Lesson 5: Units 4-5 
[1 hour]

1. Each group presents a summary of their element, moving sequentially from Element 1 to Element 10 (about 5 minutes each).

2. Each group (after group 1) is asked to also refer to as many other groups as they can, with regard to how their element interacts with previous elements discussed. For example, Group 5 may talk about how their element relates to something that Group 1 and Group 3 said.

Lesson 6: Units 4-5 
[1 hour]

1. The lecturer hands out and discusses the group assignment.
2. Groups begin work on their assignment
Lesson 7: Units 6-10
[1 hour]

3. The lecturer hands out Units 6 – 10 evenly between the assignment groups.
4. Students studying each Unit prepare a 5 minute presentation on how the WSD elements were used in the example.
Lesson 8: Units 6-10 
[1 hour]

5. Each unit is presented to the class with regard to how the WSD elements were used.
6. The lecturer provides comment between each presentation.
Lesson 9: Units 6-10 
[1 hour]

7. Students work on their assignment, supervised by the lecturer.

Whole System Design Suite
Assignment Brief

---

2003ENG - Design Problem 5 - 20%
Due Date: 5pm Friday, Week 14

Introduction:

This assignment requires students to demonstrate their understanding of Whole System Design and how it can be applied. It draws on the final module of learning in this 2003ENG Design course. Students who have missed any lectures from Week 11, 12 or 13 can refer to www.naturaledgeproject.net/Whole_Systems_Design_Suite.aspx. 

Design Brief: 
A design strategy that responds to the question, ‘How would you apply a whole systems design approach to this product or project’. Students will work in groups of 3 and will be allocated a topic to investigate, from: 
1. A residential subdivision

2. An industrial estate

3. A wastewater treatment plant
4. A washing machine
5. A drink/food vending machine
Deliverables: 

1. 3000 word report, adhering to the formatting checklist, which includes the following headings:

· Introduction to Design Topic
· Application of Design Phases to Topic

· WSD Element Considerations

· Likely Design Benefits of WSD Approach to Topic

· Conclusions

2. A hand drawn Mind Map on A3 paper (Attachment 1), showing:

· The aspects of your topic that should be considered in a WSD approach
· Sustainability considerations for each of these aspects 

· How these aspects are interrelated

Please ensure that you fold your attachment so that it can be read easily. 

Report Formatting Checklist:

This checklist shall be completed and attached to your Major Project assignment, demonstrating that you have covered all layout requirements.  

	Attribute
	
	Checked

	Title Page (Include Course Name & Number, Convenor, Assignment Topic, Group Participants – Name & Student Numbers)
	
	

	Group Contribution Page – Table & Any Comments - Immediately following Title Page
	
	

	Completed Report Formatting Checklist – Immediately following Contribution Page
	
	

	Completed Self Assessment Checklist – Immediately following Formatting Checklist
	
	

	Table of Contents –  Following this format precisely

1.0 
LEVEL HEADER 1 ____________________________________________ 1


1.1  Level Header 2
1



1.1.1  Level Header 3
1
Attachments: 
List of Figures:

List of Tables:


	
	

	
	
	

	Page Numbering

- Title Page
(No numbering)

- Table of Contents 
(Automated Roman Numerals: i, ii…)

- After Table of Contents
(Automated Normal: Page 1, Page 2 …)
	
	

	
	
	

	Header & Footer

- Line under header, line over footer (as per this checklist page)

- Header: Course Name, Assignment Topic  &   Footer: (Centered, ‘Page X of Y’)
	
	

	
	
	

	Font

- Arial, 11 point      1.2 Line Spacing      2.0 cm margins on each page

- NO BORDERS ON PAGES (apart from header and footer)!
	
	

	
	
	

	Captions - Above tables, below Figures
	
	

	
	
	

	Tables – Arial 10 Font, Single Line Spacing, Spacing 2pt above & below text
	
	

	
	
	

	Figures – Gray-scale/ colour fine (as long as they are interpretable)
	
	

	
	
	

	Referencing (After the main body of the report, on a new page)

- Within Report: (Author, Date)

- In Reference Section: Alphabetical, Harvard (or close – consistency is important)
	
	

	
	
	

	Binding - Plastic bound, clear plastic front, cardboard back 

- PLEASE DO NOT USE FOLDERS WITH PLASTIC SLEEVES
	
	

	
	
	

	All checked? Great – then Submit!
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This Course was developed under a grant from the Australian Government Department of the Environment and Water Resources as part of the 2005/06 Environmental Education Grants Program.  


(The views expressed herein are not necessarily the views of the Commonwealth, and the Commonwealth does not accept the responsibility for any information or advice contained herein.)
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