
ENGG1111 Notes for Threshold Exam

General Notes

• Evaluating alternative solutions
• Optimum solutions usually not practical
• A design exceeding criteria is not necessarily better (can it be improved - at what cost?)

• Systems engineering
• Process of dividing one major problem into a system of smaller, more manageable systems
• Creative process involving: 

• Conceptualisation (Concept → Solution → Consideration of different concepts and 
similar problems)

• Synthesis (May begin as a rough sketch gaining detail throughout development)
• Analysis (Will meet performance and cost objectives recorded in the requirement 

specification? What is the risk involved in proceeding with the design?)
• Refinement (Modification of synthesised concept based on analysis)
• Documentation (Documents are a function of each block in the system)

• Ideal design methodology:
1. Customer needing a solution to a problem
2. Requirements analysis - What is the problem to be solved?
3. Requirements specification created
4. System design - How will the problem be solved?
5. System specification created
6. Detailed (block) design and test
7. Functioning modules created
8. System integration and test
9. Properly functioning system in place

• The test vee
• Testing required to check that the actual behaviour of a component of system matches the 

expected behaviour

�

• What industry wants:
- Top ten skills employers want include verbal and written communication skills, the ability to work 

collaboratively in teams and to influence others
- Most common deficits for job-seekers include critical thinking, problem solving, attention to detail 

and writing
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Learning as a Professional

• An independent learning environment requires you to exercise judgement, critical evaluation and 
assessment skills, metacognitive skills such as self-evaluation and self-regulation, self-efficacy, agency, 
and horizons for action

• Generating learning
• Knowledge receiver: A passive recipient of knowledge packaged by instructors or the curriculum
• Knowledge generator: An engager in the self-directed creative process of taking responsibility 

for sourcing resources, data collection, construction and production of new knowledge

• Developing learner self-awareness and ownership
• Decide what you want to achieve
• Self-evaluate current competency
• Plan how you are going to achieve it
• Reflect and repeat

• Constructing knowledge
• Constructivism suggests that learning is an active contextualised process of constructing 

knowledge rather than acquiring it
• We construct our own understanding and knowledge through experiencing things and reflecting 

on those experiences, organising facts, ideas and associations into a system of relationships
• It is through constantly comparing new information and understanding that we adapt or stretch 

our existing understanding to accumulate deeper knowledge
• When we encounter something new, we reconcile it with our previous ideas and experience

• Metacognition
• Meta means beyond and cognition refers to the mental action or process of acquiring knowledge 

and understanding through thought, experience and the senses
• Metacognition can be considered as “thinking about one’s own thinking”
• Metacognitive monitoring: Exercising judgement about how effective you are in your chosen 

approaches to learning
• Metacognitive control: Exercising effective control over your choices of learning strategies

• Self-efficacy
• Self-efficacy is the strength of one’s belief in their ability to complete tasks and reach goals, 

including their ability to persist in the face of difficulties and succeed with a task
• About the learner’s orientation towards uncertainty and ambiguity

• Agency
• Agency is the capacity of a person to act in any given environment, for example taking action in a 

scenario or if you are having a difficulty
• Characterised by choice making, learning, generating new knowledge and taking responsibility
• Mindful agency is employing self-awareness and confidence to:

• Engage in learning to achieve a chosen purpose
• Recognise and recover from negative feelings associated with learning
• Plan and manage the processes associated with learning/skill development

• Horizons for action
• Similar to the visible horizon where we can see to the horizon but not over it, horizons for action 

refers to the variety of actions or choices you have available to you in any given situation
• For example, if having trouble with university you might go to a tutor or instead self-research

• The Four R’s for learning and skill development
• Reflect on and evaluate your development and how you have acted in different learning contexts
• Resourcefulness: Make a plan to address your learning/development, including how to evaluate 

your level of success - involves exercising agency, managing processes and feelings
• Resilience: Persevere when you encounter difficulties or feel discouraged - you may need to go 

back and reflect to resourcefully produce a new plan
• Relatedness (social): Exercise trust in sharing knowledge collaboratively with others

�2



• Learning habits of mind
• Core engineering mind: ‘Making things that work and making things work better’
• Engineering habits of mind: Visualising, improving, systems thinking, adapting, problem-solving, 

creative problem-solving
• Learning habits of mind: Reflection, collaboration, resourcefulness, resilience, open-mindedness, 

curiosity, ethical consideration

• Collaborative learning: 
• Sense of belonging emergent from interpersonal interactions, leading to greater knowledge 

exchange
• The zone of proximal development: The distance between your ability to perform a task under 

guidance and/or with peer collaboration and your ability solving the problem independently
• Confirmation from others is necessary, as well as collective ability and distributed cognition
• Multiple perspectives creates confidence, enthusiasm and deeper knowledge
• Dialogue is necessary, creating reflection, challenging, developing judgement, language, 

clarifying thinking, exposing gaps in understanding and building discipline identity

• CLARA (Crick Learning for Resilient Agency)

• Mindful agency
• Managing the processes of learning
• Managing the feelings associated with challenge
• Agency in taking responsibility for learning purposes, processes and procedures
• People with a high level: 

• Are thoughtful about intentions
• Make conscious choices about how to learn
• Plan and apply effective learning strategies
• Reflect on their personal learning experience

• Sensemaking
• About making connections between ideas, memories, knowledge, skills, facts and 

experiences and making meaning of them in relation to each new context of learning and 
performance

• About making a knowledge ‘map’ of subjects and seeing how they fit together
• People with a high level: 

• Seek to make connections
• Make a whole from separate parts
• Relate new learning to relevant past and current personal experiences
• Connect learning from different sources
• Engage with new information or ideas and relate to them

• Creativity
• Includes imagination and intuition, ‘dreaming’ new ideas and going ‘off the track’
• Involves risk-taking and playfulness, with surprise and exploration
• People with a high level:

• Expose possibilities and enjoy novelty and uncertainty
• Use intuition and creative imagination
• Play with ideas and concepts
• Are willing to let go of control and feel safe enough to take risks
• See mistakes as opportunities for learning
• Allow the mind to float and dream, sleeping on questions or problems

• Curiosity
• About the desire to investigate, ask ‘why?’ and see whether things are true
• People with a high level:

• Enjoy the challenge of the unknown and confronting complexity
• Learn by working things out, solve problems, seek out information
• Enjoy questioning, finding out and self-directed research
• Refuse to accept propositions at face value
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• Belonging
• About how much one feels part of a learning community, a group with a shared 

commitment to learn and improve
• When confidence is gained by people around you who you learn well with and can turn to 

for guidance and encouragement
• People with a high level:

• Foster positive, respectful relationships with other learners and colleagues
• Understand the value of teamwork and cultivate collective responsibility
• Are confident enough to develop and enjoy trusting relationships
• Seek to make a positive commitment to communities of shared values and 

interests

• Collaboration
• About how you learn through your relationships with other people
• About knowing who to turn to for advice, having a feedback dialogue and solving problems 

by talking them through with others
• People with high level:

• Have good social resources to learn through
• Know how to work with others
• Benefit from pooled learning and shared expertise
• Enjoy collaboration but confident with and capable of taking sole responsibility 

when required

• Hope and Optimism
• About being confident that I can change, learn and perform better, given time and 

opportunity
• Having a positive story of learning and performance, with a feeling of ‘coming a long way’ 

and being able to go places
• People with a high level:

• See learning as a positive experience
• Relish new challenges
• Seek out new learning opportunities
• Accept responsibility for learning
• Believe in their own capacity to change

• Openness to learning: Being open to new ideas and challenges and having the inner strength to move 
confidently from purpose to performance by embracing change rather than giving up or toughing it out

• Rigid persistence: Closed to their learning environment and likely to be unavailable to learning 
relationships, less likely to build trust and listen, feeling safer going their own way

• Fragile dependence: May go to pieces if faced with confusion of uncertainty, risk averse, less 
ability to persevere, dependent on other people for their learning and sense of self-esteem

Critical Thinking and Innovation

• Innovation: Modification of something that exists
• Most successful designs are incremental changes to existing forms

• Origination: Creating something brand new
• A fundamental departure from existing products or processes
• Original design examples are the microwave oven and pushbutton telephone

• Concept generation:
• Creativity and imagination are used to develop approaches to achieve design objectives while 

satisfying constraints
• Initially we strive to generate large number of preliminary designs
• Early ideas are collated in the form of freehand sketches
• Controlled convergence is used to reduce design alternatives to a relatively small number
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