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Background or Context
An Australian Bachelor of Engineering (Honours) program needs to meet Engineers Australia’ sixteen expected outcomes and the Australian Qualifications Framework’s 11 Learning Outcome Descriptors. In addition, universities may aim to incorporate the CDIO’s Syllabus, the university’s own graduate attributes etc. 

The volume and range of expected outcomes pose a challenge in ensuring a coherent engineering curricula. Capodagli and Jackson (2001, page 259) described a risk of such a crowded curriculum as contributing to a 'spray and pray' approach - spraying on the training and praying it sticks. Faust and Miner (1986) noted that without theory, categories proliferate, and any a-theoretical system will eventually fall of its own weight as will classification systems that are based on inadequate theory. 

What are the theories and metaphors guiding sequence in engineering curricula? 

In this workshop we aim to leverage the contributions of a group of engineering educators to explore the tensions and possibilities of a ‘blank slate’ approach to the design of a Bachelor of Engineering (Honours). We bring to the table key milestones along an optimal learning trajectory, and ask AAEE participants to help locate expected outcomes and processes optimally placed in the beginning, the middle or the end of the four years of a Bachelor of Engineering (Honours).
Purpose or Goal
The aim of this proposed master class is to bring together in a scaffold which provides a detailed overview of optimal sequence in engineering curriculum design. 

Participants will be able to select those constructs they find of most use. For example, we will provide Engineers Australia’s 16 expected outcomes, the five (5) Theshold Learning Outcomes for Engineering and ICT, as well as the CDIO’s 15 expected outcomes and the AQF’s 11 Learning Outcome Descriptors at level 8. We will also add to the repertoire key learning milestones from a literature review (see appendix).
Approach
Outline of the workshop structure 

1. 25 minute briefing, starting with a series of discussion statements for participants to orient their own views on that of other participants. We will be using a ‘speed dating’ process to increase the participation rate. This 1:1 discussion stage is followed by a debrief, which leads into an overview of the why and how questions of this workshop, including sharing our experiences of grappling with taxonomies of engineering education. Invitation to explore what a new start could look like. 

2. 45 minutes of participants physically helping sequence together an ideal engineering curricululum using large table as the ‘blank slate’. Pausing on occasion to elicit and expand on observations of patterns, identifying tensions. 

3. 25 minute debrief. In what ways and from which perspectives does sequence matter in engineering curricula? What are the implications of a re-sequencing, for example in many university first year courses? Participants will be asked to discuss the co-created prototype curriculum design from several vantage points: 
- the anticipated learning experience 
- implications for course coordinating, assessments 
- an Engineers Australia audit perspective 
Discussion
Becher highlighted the importance of metaphors when we think about how we organise knowledge. Goldman notes a shift in metaphors of knowledge from the static logic of foundation and capstone. Finding from a literature review on sequence will be incorporated into the workshop. 

To illustrate, excerpts of ideal beginnings include: 

• Dewey’s narrative pattern of inquiry begins with "a felt need, tension, or puzzlement that impels a learner to resolve an indeterminate situation" 
● Jonassen designs constructivist learning environments beginning with articulating the problem space and contextual restraints. 
● Hanson’s Process-Oriented Guided Inquiry Model and Howard’s meta-analysis of engineering design and cognitive psychology begin with identifying a need to learn 

Excerpts of theoretical views on the middle: 
● Boud and Falchikov place in the middle a move from what is known to what needs to be known. 
● Johnson and Johnson’s model to energize learning places in the middle exposure to opposing or diverse positions, experiences of uncertainty, cognitive conflict, disequilibrium, nudging to cooperative controversy, epistemic curiosity and information search. 

Excerpt of theoretical views on endings: 

● Kuhn’s model of scientific progress sets as an ending milestone a decline phase in which anomalies begin to appear in the collected data which demand new concepts and theoretical models to explain them fully, thus setting the stage for paradigm shifts 
● Boud and Falchikov end with practice in testing and judging, develop assessment skills over time, and the applying of new knowledge and skills, seek evidence to reason with. 
Recommendations/Implications/Conclusion
Bringing together engineering educators provides a unique opportunity for action research. Both Roger Hadgraft and Hans Tilstra have grappled with curriculum design challenges in cross-disciplinary settings, generating a range of hypotheses about optimal sequence. In this workshop the proposal is to provide a forum to prototype an engineering curriculum with colleagues likely to be interested in co-creating visual map with likely application in guiding a shift to PjBL. 
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