
© James Phelps & Minds Wide Open 2018                                                                                                                                                                                                                                                                Page 1 

 

 

C O U R S E   G U I D E 
 

 

   
 

 

 
 

© James Phelps & Minds Wide Open 2018                                                                                                                                                                                                                                                                Page 2 

 

 

PROFESSIONAL LEARNING OBJECTIVES 
 

In this course you will learn ways to: 
 

 Respond to interests of students.  

 Promote student-centred learning and problem solving.  

 Encourage critical and creative thinking by engaging students in higher 

order thinking and risk taking within their learning.  

 Use teaching strategies that challenge students to select appropriate 

thinking strategies for their learning.  

 Promote critical and creative thinking through inquiry learning, problem 

based learning and relevant projects. (3.3.2 ) 
 

 Use knowledge of curriculum, assessment and reporting requirements to 

inform PBL/Design Thinking teaching and learning programs. (2.3.2 ) 
 

 Design programs which display logical sequencing of activities. (2.2.2 )  
 

 Ensure lesson plans incorporate practical activities and skills practice, not 

just content. (3.2.2 ) 
 



© James Phelps & Minds Wide Open 2018                                                                                                                                                                                                                                                                Page 3 

 

 

RATIONALE FOR THIS COURSE 
 

1. For teachers to build their capacity to teach Design 

Thinking and complex problem solving skills to their students 
 

The teaching of design thinking skills and processes to K-8 

students is compulsory in NSW from 2019. 
 

2. For students’ to experience deeper engagement at school 
 

Students engage more with their learning when they are given a 

problem that is relevant to their lives and they feel a sense of 

purpose, ownership and empowerment in solving it. 
 

3. To improve students’ employability beyond school 
 

Almost every job in the future will require the worker to have the 

capability to identify and solve complex unstructured problems. 
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FUTURE EMPLOYABILITY 
 

 The Fourth Industrial Revolution will transform the way we live and 

work. The future workforce will need to align its skillset to keep pace. 
 

(Source: The Future of Jobs, WEF, 2016) 
 

 

The Top 10 Skills needed in the workplace beyond 2020, as requested by employers: 
 

1. Complex Problem Solving 

2. Critical Thinking 

3. Creativity 

4. People Management 

5. Collaborating 

6. Emotional Intelligence 

7. Judgement and Decision Making 

8. Service Orientation 

9. Negotiation 

10. Cognitive Flexibility 
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 PISA tests reveal that even in the best-performing 

countries, significant numbers of 15-year-olds do not have the basic 

problem-solving skills considered necessary to succeed in today’s – 

let alone tomorrow’s – world.   
(Source: PISA in Focus, N38, 2014) 

 

 

OTHER KEY FINDINGS FROM ANALYSING THE PISA DATA: 

 
 

 Australian students are comparatively stronger on the exploring 

and understanding and the representing and formulating processes, 

and are relatively weaker on the planning and executing process. 
 

(‘Thinking it through: Australian students’ skills in creative problem solving’, ACER, 2014) 

 
 

 This is an area where Australian students’ skills could be 
improved; they need to be able to use their knowledge to devise a 

plan and execute the plan in order to solve a problem. 
 

(Source: rd.acer.edu.au/article/australian-problem-solving-skills-in-context) 
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“COMPLEX PROBLEMS”? 
“STRUCTURED” vs “UNSTRUCTURED” PROBLEMS EXPLAINED 

 

Some problems are relatively straightforward or structured.  
 

A structured problem has but one solution and only a limited 

number of (pre-defined) paths to reach that solution. 
 

For example, a Rubik’s cube.  
 

 

Many problems are quite complex or unstructured. 
  

An unstructured problem does not have one unique correct 

solution and there are potentially numerous (as-yet-

undiscovered) paths to solving it. 
 

For example, attaining World Peace.  
 

 In the future all structured problems will be solved by Artificial Intelligence. 

Unstructured (complex) problems will be solved by humans (with the assistance of AI). 
(James Phelps) 
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FUTURE PROSPERITY?  
 

 
 

https://www.globalinnovationindex.org/Home  
 

 Australia slipping places is less a sign of a lack of progress as it is the surge in education, research 

and development and patent creation in other countries. These are factors we should look to 

address to maintain our competitiveness on the global stage.  (Alex Gruszka, StartupAUS, 2017) 
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TEACHERS’ FAQs 
 

 What is “Design Thinking”? 

 What is “Project Based Learning”? 

 Are they the same thing or are they different? 

 Are ‘PBL’ and ‘Design Thinking’ in the curriculum? 

 If so, what do I teach? 

 How much classroom time should I allocate to projects and Design 

Thinking? 

 How do I identify a problem for my students to solve? 

 How do I write a ‘driving question’? 

 What resources are available for planning and teaching? 

 How do I keep all my students on track, on task and accountable? 

 How do I make their thinking and learning more visible? 
 

 

 

https://www.globalinnovationindex.org/Home
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DESIGN THINKNG IN THE CURRICULUM 
 

 

© James Phelps & Minds Wide Open 2018                                                                                                                                                                                                                                                                Page 10 

 

 
 

“Design Thinking underpins learning in design and 

technologies and is used in digital technologies.” 
(Julie King, Technologies Lead, ACARA) 
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DEFINITION OF “TECHNOLOGIES” 
 

 Technologies are materials, data, systems, 

components, tools and equipment used to create 

solutions for identified needs and opportunities. 
 

(Science & Technology K-6, NESA, May 2017) 

 

  ‘Technologies’ are things created by humans that can solve 

problems or make our lives easier.  
(Tony Montez, Year 1 teacher) 

 

 If we interpret the Australian Curriculum Technologies syllabus 

appropriately it is not about turning every child into a programmer or 

software engineer. It is about developing computational, design, and 

systems thinking as means toward creating preferred futures. 
(Peter R. Albion, Digital Learning and Teaching Victoria, 2017) 

3 
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NESA, 2018 
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THE 8TH CAPABILITY? 
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WHAT IS “P.B.L.”? 
 

 

 PROJECT-BASED LEARNING 

 PROBLEM-BASED LEARNING 

                         

 

 Project Based Learning is a teaching method in which students gain knowledge 

and skills by working for an extended period of time to investigate and respond to 

an authentic, engaging and complex question, problem or challenge. 
 

Buck Institute for Education, 2016                             
 

 

 Problem Based Learning is an educational approach that organises 

curriculum and instruction around carefully crafted problems. 
 

The Centre for Problem-Based Learning, Illinois Mathematics and Science Academy, 2008 
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ORIGINS OF PBL 
 

 Project-Based Learning originated from within the education 

sector with a goal to engage students more and promote 

deeper learning.  (James Phelps) 

 

    John Dewey, Experience of Education, 1938 

 Give the pupils something to do, not something to learn; and the doing 

is of such nature as to demand thinking; and learning naturally results. 
 

  In 1969, the medical school at McMaster University introduced a 

unique, hands-on approach to learning medicine called Problem-Based 

Learning.  (http://mdprogram.mcmaster.ca/) 

         Video:  ‘Project Based Learning Explained’ (Buck Institute) 
https://www.youtube.com/watch?v=LMCZvGesRz8  

http://mdprogram.mcmaster.ca/
https://www.youtube.com/watch?v=LMCZvGesRz8
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WHAT DOES THE RESEARCH SAY? 

 TOO TIME CONSUMING - Researchers have reported that 

teachers experience frustration with the amount of time it takes to 

plan for and implement problem-based learning (Simons et al., 2004). 
  

 TOO DIFFICULT - The demands of PBL management and 

instruction are difficult to master, and beginner PBL teachers 

frequently experience difficulties (Mergendoller & Thomas, 2005). 
 

 STUDENTS NOT READY - Some students find it difficult to cope 

when asked to transform into active critical and creative thinkers and 

collaborators (Ngeow, Karen & Kong, Yoon-San, 2002). 
 

 LACK OF RESULTS – Some studies have shown that there is no 

indication PBL improves students’ engagement or learning (Johnson 
& Delawsky, 2013; Hattie, 2008). 
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WHAT DO THE STUDENTS SAY?  

Read-Think-Pair-Share  

Read the following viewpoints from students 

 then discuss the problems with problem-based learning from a teaching perspective. 

 

 We do a lot of this in Year 10, but it takes up a lot of class time.  
 

 I've had this kind of way of learning from 5th grade and it ONLY works 

if everyone wants to learn. PBL makes it possible to do nothing at all.  
 

 This works well if all the students are equally motivated. Sadly, most 

of the time they aren't.  
 

 The really big problem with PBL is; not everyone is able to work in 

groups, either because they just don't like working with others, or 

because of social problems.  
 

 This system looks good on paper, but it doesn't exactly work out as 

perfect as they say it does. 
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 Here are some of the issues with group projects; 1) It's in a teen's 

nature to procrastinate. Everyone will procrastinate and not do the 

amount of research and collaboration the teacher wants. And 2) No 

matter how great an idea is, the majority vote comes into play. 
 

 This doesn't work. It's a good theory, but most of the students I know 

don't split the work equally and it ends up being pushed onto one 

person, even if they report it to the teacher as "everyone did their fair 

share." 
 

 I graduated from a high school that did PBL. The basics are 

ignored. When I went to college I had to RELEARN EVERYTHING! I 

was not prepared for a taste of the real world. A lot of this was due 

to PBL training students to do a great diorama, but not knowing 

how to properly read and write.  
 

 As a kid who is actually in high school with teachers who do this stuff, 

I’d actually rather have the memorization stuff.  
 

Source - https://www.youtube.com/watch?v=LMCZvGesRz8  
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https://www.youtube.com/watch?v=LMCZvGesRz8
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 Future-focused learning prepares students across all curriculum areas 

and learning stages with skills and capabilities to thrive in a rapidly changing 

and interconnected world… Project-based learning (PBL) is an approach to 

teaching and learning that engages students in rich and authentic learning 

experiences.  
(Futures Learning Unit, NSW DoE) 

  

  “Project-based learning allows students to take greater 

responsibility for their learning and allows them to make decisions based on 

findings from research, experimentation and testing of design ideas.” 
(The Australian Curriculum, Design and Technologies, 2015) 
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 Design Thinking can be regarded as a problem solving method;  

a process for the resolution of problems. 
(Design Thinking, Plattner, Meinel, & Weinberg, 2009) 

 

 

 Design thinking is the thought process involved in understanding and 

developing solutions to design needs and opportunities.  
(NSW Science & Technology K-6 Syllabus, 2017) 

 

 

   Design Thinking is a structured framework for identifying 

challenges, gathering information, generating potential solutions, 

refining ideas, and testing solutions. 
(Harvard Graduate School of Education, 2016) 

          Video: ‘Design Thinking Explained’  
(Co Barry, Middle School teacher) 
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ORIGINS OF DESIGN THINKING 
 

 Design Thinking emerged in the early 1970s from the writings of 

Herbet Simon and Victor Papanek  and the concept has continued to 

evolve through widespread application within creative industries. Now 

identified as a key skill for all 21st century citizens, Design Thinking has 

found its way into the school curriculum. 
(James Phelps) 

 

Herbet Simon, The Science of the Artificial, 1969 
 

  The designer is concerned with how things ought to be — how 
they ought to be in order to attain goals and function. 

 

  Designers devise courses of action aimed at changing existing 

situations into preferred ones. 
 

Victor Papanek, Design for the Real World, 1971 
 

 Design, if it is to be ecologically responsible and socially 

responsive, must be revolutionary and radical. 
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 Any learning solution that could achieve deep learning would have 

to do four things: 
 

1.   it would need to be irresistibly engaging for both students and teachers, 

2.   it would have to be elegantly efficient and easy to access and use, 

3.   technology would be ubiquitous 24/7 and 

4.   it would be steeped in real-life problem solving. 
  

 Deep learning is learning that 
 

1. connects to passion, 

2.  is team-related 

3.   has human significance 

4. involves higher order cognitive processes 

5.   sticks 
 (Michael Fullan, New Pedagogies for Deep Learning, 2013) 

   Video: ‘New Pedagogies for Deep Learning’  
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Source: Visible Learning, Corwin Australia, 2014 
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  The greater the student’s involvement in an issue, the greater their 

investment in its solution and the harder they will work.   
(Robert Delisle, How to Use Problem-based Learning in the Classroom, 1997) 

 You learn the most from things that you enjoy doing.  (Albert Einstein) 
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 Collaboration helps students achieve better results compared to 

when they work individually (d = 0.59-0.78). 
(Killian, 2015 citing Marzano, 2003 and Hattie, 2008) 

 

 Empirically, collaborative problem solving has been shown in 

educational research to enhance students’ cognitive 
development. 

(Eva Baker & Jan Dickieson, 2011, citing Webb, 1998 and Zhang, 1998) 
 

 

 The implementation of project-based learning with group work in 

mixed ability classes can contribute to: the development of self-

efficacy in learning, the improvement of learning outcomes, pupils’ 
participation in activities and their appreciation of on-task and co-

operative behaviours.   
 (Kaldi, S., Filippatou, D., and Govaris, C. 2011) 

 

 Marzano and Hattie agree that cooperative learning is only 

effective when you have small groups.  
(Killan, 2015) 
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 Education is that which remains if one has forgotten everything learned in school.  
(Albert Einstein) 
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 “By applying their [current] knowledge and practical skills and 
processes to create innovative solutions  students develop [new] 

knowledge, understanding and skills.” 
 

(The Australian Curriculum, Design and Technologies, 2015) 
 
 

 Problem-solving has a large effect on students’ understanding (d 
= 0.54-0:61) when the problem requires students to apply 

previously learned knowledge and skills. 
 

(Killian, 2015 on Marzano, 2003 & Hattie, 2008;) 
 

 
 

 Robert Marzano’s synthesis of research revealed that problem-solving had a 

large effect (d = 0.54) on students’ understanding. Marzano believes that 
problems should require students to apply previously learned knowledge and 

skills. Hattie found a similar effect size (d = 0.61).   (Killian, 2015) 
* However, when a problem is used to stimulate discovery learning, the opposite is true (d = 0.15). (Killian, 2015) 
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 The teaching approach with the strongest empirical support 

is explicit instruction. Without explicit instruction in 

problem-solving strategies students will experience little 

improvement. 
(Abrami et al, 2008; Dewar, 2009) 

 

 
 

  Hattie emphasized the importance of teaching 

students how to solve problems, e.g. understand the 

problem → come up with a plan of action → implement the 

plan → review the results.  
(Killian, 2015) 
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*An exemplar is a person or thing serving as a good example or appropriate model or pattern 

to be copied or imitated. 
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 A scaffold is a tool for enculturating students into the thinking patterns of experts. 
(K. Hogan, Scaffolding Student Learning, 1997) 
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The scope and sequence describes  
what the teacher will teach and  

what the students will do… and when. 
 

 

 

 

 

 

  A scope and sequence identifies what learning content is to 

be taught and at which stage it will be taught.  

 It assists teachers in their selection of topics, projects and 

learning activities when planning units of work. 
 
 

Q. WHAT DO I USE THE SCOPE AND SEQUENCE DOCUMENT FOR? 
 

 Selecting stage appropriate topics and learning content. 
 

 Think-Pair-Share – Read the content from the FACT-FINDING strand relevant to your stage and identify existing units 

you already teach that include similar content. 
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  ES1            S1     S2          S3 

 
 

Stage 4 

  (NSW S&T S&S 2018) 
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The learning continuum assists teachers to  
identify where a student is currently at and  

what they need to learn next. 
 
 

 A learning continuum indicates the standards an average 

student would be expected to achieve at a given stage of 

learning.  

 Teachers can use it to differentiate for learning, set learning 

goals, and assess and report on student achievement. 
 

Q. WHAT DO I USE THE LEARNING CONTINUUM FOR? 
 

 Differentiating for learning, setting learning goals, assessing 

student progress, and for report comments. 
 

 Think-Pair-Share – Think of a student you know well and identify where they’re at on the continuum. 
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DESIGN THINKING IN THE NEW NSW SCIENCE & TECHNOLOGY SYLLABUS 

CONTINUUM OF LEARNING - TECHNOLOGY K–8 (MANDATORY) 
 

EARLY STAGE 1 

uses a simple design 

process to produce 

solutions with 

identified purposes 

(STe-5WT) 

STAGE 1 

uses a structured design 

process, everyday tools, 

materials, equipment 

and techniques to 

produce solutions that 

respond to identified 

needs and wants 

(ST1-5WT) 

STAGE 2 

applies a design process 

and uses a range of tools, 

equipment, materials and 

techniques to produce 

solutions that address 

specific design criteria 

(ST2-5WT) 

STAGE 3 

plans and implements a 

design process, selecting a 

range of tools, equipment, 

materials and techniques 

to produce solutions that 

address the design criteria 

and identified constraints 

(ST3-5WT) 

STAGE 4 

applies design processes that respond to 

needs and opportunities in each design 

project (4.1.1) 

 

generates and communicates creative 

design ideas and solutions (4.2.1) 

 

selects, analyses, presents and applies 

research and experimentation from a variety 

of sources (4.2.2) 

 

applies a broad range of contemporary and 

appropriate tools, materials and techniques 

with competence in the development of 

design projects (4.3.1) 

 

demonstrates responsible and safe use of a 

range of tools, materials and techniques in 

each design project  (4.3.2) 

 

applies management processes to 

successfully complete design projects (4.5.1) 

 

produces quality solutions that respond to 

identified needs and opportunities in each 

design project (4.5.2)  

 

applies appropriate evaluation techniques 

throughout each design project (4.6.1) 

 
identifies and explains ethical, social, 
environmental and sustainability 
considerations related to design projects 
(4.6.2)  
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 For breadth of study, the curriculum has been developed to 

enable students to complete at least one product, one service 

and one environment within each band … in each of the 
technologies contexts: engineering principles and systems; food 

and fibre production and food specialisations; and materials 

and technologies specialisations. 
(The Australian Curriculum, Design and Technologies, 2015) 
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Across each band from Foundation to Year 8, students will have the opportunity to produce at least three designed solutions - one product, one service and one 

environment – with each one from a different Technologies context. (ACARA) 
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Possible links to STEM, TAS, HISTORY, VISUAL ARTS 
 

 
 
 

Possible links to PDHPE, GEOGRAPHY, ABORIGINAL STUDIES 

ENGLISH, COMMERCE, VISUAL ARTS 
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Possible links to STEM, GEOGRAPHY, HISTORY, ENGLISH, COMMERCE 
 

 
 

 

Possible links to STEM, TAS, VISUAL ARTS 
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Q. HOW MUCH PBL/DESIGN THINKING IS ENOUGH? (INDICATIVE HOURS) 
 

A. At least three design projects every two years in each of these contexts: 

Engineering, Food & Fibre, and Technologies/Materials. 

A. Approximately 100 hours every two years in primary and 150-200 hours every 

two years in secondary. 
 

 
Source – NSW Technology Mandatory Years 7–8 Syllabus, NESA, 2017 
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MACRO PHASES of a Real-World Project 

1. ENTRY EVENT – The teacher arranges an interesting, inspiring and motivating 

experience for the students (that’s related to the topic). 
2. FACT FINDING – Students form groups, investigate the topic, identify a problem, 

need or opportunity, and agree on a problem statement and driving question. 

3. GENERATING IDEAS – Students generate numerous possible solutions to meet the 

need or solve the problem. 

4. JUDGING IDEAS – Students evaluate all their ideas/solutions and select the best one. 

5. PLANNING – Students design a course of action and write a detailed action plan on 

how they will implement their idea/solution. 

6. PRODUCING – Students execute their plan, and after prototyping (testing and 

modifying) they prepare to promote and present their product or solution. 

7. EXIT EVENT – Students exhibit or pitch their completed product or solution to a 

group of users or an authentic audience. 

8. REFLECTION – Students evaluate their product, and the processes they used, and 

identify what they have learned from participating in the project. 
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STUDENTS NEED SCAFFOLDING 
 

 The successful implementation of PBL in the classroom lies 

on the teacher’s ability to effectively scaffold students’ learning, 

to motivate, to support and to guide them along the way. 
 

(Jo Earp, Effective Implementation of Project-Based Learning, Teacher magazine, 12.12.2016) 
 

 

 Students need a clear and consistent pathway from creativity 

to implementation. 
(Tina Seelig, Stanford School of Engineering, 2016) 

 
 

 

 
 

  As routines are repeated, children are able to gradually assume 

more control and responsibility.  

Laureana Byrne & Sofia Scaricaciottoli, Developmental Stages: Jerome Bruner, 2012 
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TEACHERS NEED SCAFFOLDING TOO!  
 

The Australian Curriculum embraces General Capabilities that necessitate 

teachers working in a trans-disciplinary mode, but does not provide a flexible 

framework teachers can use to scaffold creative thinkers and learners. 
‘What if teachers had the tools to understand and enhance the creative thinking of students? ‘ 

(The Journal of Digital Learning and Teaching Victoria, Volume 4 | Number 1 | 2017) 
        

 
 

1. USE SCRIPTS  
 

 Classroom scripts for specific activities help teachers (and students) 

know what practices are appropriate at different times in the project 

sequence. 
 

Peggy Ertmer & Krista Simons, Scaffolding Teachers’ Efforts to Implement 
Problem-Based Learning, Purdue University, 2006 

 

2. FOLLOW RITUALS & ROUTINES  
 

 Rituals can help teachers feel comfortable in their roles as facilitators by 

providing them with specific cues and procedures for managing and 

carrying out the macro phases of the process. 
 

Peggy Ertmer & Krista Simons, Scaffolding Teachers’ Efforts to Implement Problem-Based Learning, Purdue University, 2006 
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MACRO PHASES of a Real-World Project 

1. ENTRY EVENT – The teacher arranges an interesting, inspiring and motivating 

experience for the students (that’s related to the topic). 
2. FACT FINDING – Students form groups investigate the topic, identify a problem, 

need or opportunity, and agree on a problem statement and driving question. 

3. GENERATING IDEAS – Students generate numerous possible solutions to meet the 

need or solve the problem. 

4. JUDGING IDEAS – Students evaluate all their ideas/solutions and select the best 

one. 

5. PLANNING – Students design a course of action and write a detailed action plan on 

how they will implement their idea/solution. 

6. PRODUCING – Students execute their plan, and after prototyping (testing and 

modifying) they prepare to promote and present their product or solution. 

7. EXIT EVENT – Students exhibit or pitch their completed product or solution to a 

group of users or an authentic audience. 

8. REFLECTION – Students evaluate their product, and the processes they used, and 

identify what they have learned from participating in the project. 
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THE ENTRY EVENT 
 

 

  Experienced PBL teachers recommend getting students thinking about 

the project before the unit begins … planting seeds of curiosity… and that 
teachers “hook” students through the use of an engaging opening scenario. 

 

(Peggy Ertmer & Krista Simons, Scaffolding Teachers’ Efforts to Implement 

Problem-Based Learning, Purdue University, 2006) 
 

 

The Entry Event could/should: 
 

 draw students’ attention to the issue, problem or topic 

 engage them emotionally  

  inspire them to want to explore the topic or problem and pursue a solution 

 ‘tap into’ existing aspirations of students  

 include an exemplar  

 

 

http://splash.abc.net.au/ ,  

https://blog.ted.com/9-talks-by-impressive-kids/  

https://www.positive.news/  
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IDENTIFY STUDENTS’ HIDDEN TALENTS AND ASPIRATIONS 
 

 

http://splash.abc.net.au/
https://blog.ted.com/9-talks-by-impressive-kids/
https://www.positive.news/
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   Video: Black and White Thinking Cap Tutorial (by Sofia) 
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*A problem statement can either come after the inquiry stage or at the beginning to guide the inquiry. 
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A Real-World Project by Amy, Ella and Sofia (Stage 3) 
 

1. PROBLEM STATEMENT 
 

“Too many Australians are being conned into eating junk 
food from McDonalds through persuasive advertising. Eating 

too much junk food can cause long-term health problems 

like obesity and diabetes which affects an individual’s 
quality of life and places an extra burden on the health 

system.” 
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WHAT’S A ‘DRIVING QUESTION’? 
 
 

 The Driving Question (DQ) takes the learner on a journey 

towards a destination - a designed solution in the form of a 

product, service or environment.  

A good DQ effectively puts the teacher in the ‘back seat’ and the 
student in the ‘driver’s seat’.  (James Phelps) 
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HOW TO WRITE A ‘DRIVING QUESTION’  
 

 USE THIS PNEMONIC!  

        “You can’t DRIVE without G.A.S.”      

 

  Not Googleable! – It’s impossible to find a definitive answer by using   
a search engine. 

  Action! – The question has a ‘call to action’. You have to produce 

something to answer the question. 

 Several solutions? – The question is open-ended. Therefore it will lead 

to several different solutions. 

 Specific? – The question sets a clear and specific goal or challenge. 
 

 During the drafting and refining process you will need to constantly check that your Driving Question 

passes the G.A.S test. 
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A Real-World Project by Amy, Ella and Sofia (Stage 3) 
 

1. PROBLEM STATEMENT 
 

Too many Australians are being conned into eating junk food from McDonalds 

through persuasive advertising. Eating too much junk food can cause long-term 

health problems like obesity and diabetes which affects an individual’s quality of life 
and places an extra burden on the health system. 

 

2. DRIVING QUESTION 
 

“How can we persuade students in our school to stop eating 
McDonalds?” 

 

 (Not) Googleable – It’s impossible to find the answer by using a search engine. 
 Action? – The question has a ‘call to action’. You have to do something to answer it. 

 Several solutions? – The question is open-ended. It could have several different solutions. 

 Specific? – The question sets a clear and specific goal. 
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 Which of these Stage 3 Geography questions pass the G.A.S. test? 
 

 How do people and environments influence one another?  

 How can the impact of bushfires or floods on people and places be 

reduced? 

 How can we design a flood-proof house? 

 How can I modify the design of my house so it is safe from natural 

hazards? 

 

 Which of these Stage 4 Geography questions pass the G.A.S. test? 
 

 What effect does environmental quality and access to services 

have on people’s wellbeing? 

 How can strong community identity and social connectedness 

enhance the liveability of places? 

 How can we assist those sleeping rough to feel more socially 

connected? 
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A Driving Question can have TWO verbs! 
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GROUP SYNERGY! 
 

 Mixed abilities 
 Heterogeneous groups tend to be more successful in problem-solving activities 

than homogeneous groups, and heterogeneous groups are especially advantageous 

for low-ability students when mixed with high-ability students.  (Webb, 1998) 

 

 Mixed interests, genders and personalities 
  Diverse teams see the same problem from many angles. They have a better 

understanding of any given situation and generate more ideas, making them more 

effective problem solvers. (IBM on Design Thinking, 2014) 
 

 Diversity is an important factor for creative ideation. 
(Fleming, 2004; Nijstad, Stroebe, & Lodewijkx, 2002) 

 

 Teacher’s call! 

  Teachers should consider multiple factors, and rely on their own judgement 

and experience – rather than empirically derived rules – when forming PBL groups. 
  

(Emmer & Sabornie, Handbook of Classroom Management: Research, Practice, and Contemporary Issues, 2006) 

 
 

Think-Pair-Share - Share ideas for forming mixed groups and team bonding.   
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 I do not like to state an opinion on a matter unless I know the precise facts. 
(Albert Einstein) 
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   Video: Rainbow Thinking Cap Tutorial (by Sofia) 
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“BE CREATIVE… BE VERY CREATIVE!” 
 

 

 If at first the idea is not absurd then there’s no hope for it.   
(Albert Einstein) 

 

 

 

 Studies have shown (Chen, Himsel, Kasof, Greenberger & Dmitrieva, 2006) 

that when teachers instruct their students to “be creative” – that is, give 

them ‘permission’ to generate wild ideas, both the quantity and originality 

of ideas improve significantly.  (James Phelps) 
 

 

BE NON-JUDGEMENTAL! 
 

 

   Video excerpt: ‘Double-Decker Couch’ (The Lego Movie) 
 

 
 

 I have learned that if students feel that they, or their ideas, might be 

criticised or ridiculed they simply stop generating ideas.  
 (James Phelps) 
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BE PROLIFIC… VERY PROLIFIC! 
 

 The number of distinct ideas generated also influences the quality 

of the selected subset. If an equal number of ideas are selected from 

the initial pool, the best idea from a larger pool will be better on 

average than the best idea from a smaller pool. 
(Girotra, Terwiesch & Ulrich, ‘Idea Generation and the Quality of the Best Idea’, 2009) 

 

 

 The hybrid process [solo plus group sessions] generates about three times as many 

ideas per unit of time, and these ideas have significantly higher average quality. 
(Girotra, Terwiesch & Ulrich, ‘Idea Generation and the Quality of the Best Idea’, 2009) 

 

 

BE PATIENT…  
 

 I do know that fate allowed me to find a couple of nice 

ideas after many years of labour.   (Albert Einstein) 

 It's not that I'm so smart, it's just that I stay with problems longer. 
(Albert Einstein) 

 Oftentimes creative ideas result from a period of incubation - a process 

whereby initial conscious thought is followed by a period during which one 

refrains from task-related conscious thought. 
(Ritter & Dijksterhuis, ‘Creativity – The Unconscious Foundations of the Incubation Period’, 2014) 
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https://www.researchgate.net/profile/Ap_Dijksterhuis
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   Video: Red and Green Thinking Cap Tutorial (by Sofia) 
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Let’s judge an idea… 
 

 

From the Design Thinking Learning Continuum 

Years 3 & 4 Learning Goals - Judging Ideas 

 

 Evaluate the idea against identified criteria for success, including 

environmental sustainability considerations. 

 Explain how the idea will/won’t meet needs of communities and 

their environments. 

 Describe how the features of technologies would make it possible/ 

impossible to implement the idea. 
 

 

 Groups employing the hybrid process are able to better discern 

their best ideas compared to teams that rely purely on group work. 
(Girotra, Terwiesch & Ulrich, ‘Idea Generation and the Quality of the Best Idea’, 2009) 
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   Video: Pink Thinking Cap Tutorial (by Sofia) 
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 Managing projects involves identifying and sequencing tasks, determining the required 

resources, and allocating the time to each task so that the project is completed on time. 
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  Identifying and managing risk in Technologies learning  

addresses the safe use of technologies. 
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   Video: Purple Thinking Cap Tutorial (by Sofia) 
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  Testing is an opportunity to learn about your solution and your user. 

(Institute of Design, Stanford University) 
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   Video: Orange Thinking Cap Tutorial (by Sofia) 
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 I am entirely devoted to reflection.  (Albert Einstein) 
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FEEDBACK and ASSESSMENT METHODS 
 

“Effective feedback and assessment will always tell the student 

what they have done well and how they can do better.” 
(James Phelps) 

 

3 x 3. 

Students can assess themselves,  

and be assessed by their peers and teacher,  

in three ways: 
 

1. Assess the PROCESS 
 

 

2. Assess the PRODUCT 
 

 

3.  Assess the PUPIL 
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Assess the PUPIL 
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Source - http://www.digitaltechnologieshub.edu.au 
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EARLY STAGE 1 

uses a simple design 

process to produce 

solutions with identified 

purposes 

(STe-5WT) 

STAGE 1 

uses a structured design 

process, everyday tools, 

materials, equipment and 

techniques to produce 

solutions that respond to 

identified needs and wants 

(ST1-5WT) 

STAGE 2 

applies a design process and 

uses a range of tools, 

equipment, materials and 

techniques to produce 

solutions that address specific 

design criteria 

(ST2-5WT) 

STAGE 3 

plans and implements a design 

process, selecting a range of 

tools, equipment, materials 

and techniques to produce 

solutions that address the 

design criteria and identified 

constraints 

(ST3-5WT) 

STAGE 4 

applies design processes that respond to needs and 

opportunities in each design project (4.1.1) 

 

generates and communicates creative design ideas 

and solutions (4.2.1) 

 

selects, analyses, presents and applies research and 

experimentation from a variety of sources (4.2.2) 

 

applies a broad range of contemporary and 

appropriate tools, materials and techniques with 

competence in the development of design projects 

(4.3.1) 

 

demonstrates responsible and safe use of a range of 

tools, materials and techniques in each design 

project  (4.3.2) 

 

applies management processes to successfully 

complete design projects (4.5.1) 

 

produces quality solutions that respond to 

identified needs and opportunities in each design 

project (4.5.2)  

 

applies appropriate evaluation techniques 

throughout each design project (4.6.1) 

 
identifies and explains ethical, social, environmental 
and sustainability considerations related to design 
projects (4.6.2)  

 

NSW S&T Syllabus 2018 

http://www.digitaltechnologieshub.edu.au/


© James Phelps & Minds Wide Open 2018                                                                                                                                                                                                                                                                Page 101 

 

 

 

The Australian Curriculum Collaborative Problem-Solving 

Assessment Framework (ACCPSAF)  
 

 

 Collaborative problem solving competency is the capacity of an 

individual to effectively engage in a process where two or more 

students attempt to solve a problem by sharing the understanding 

and effort required to come to a solution, and by pooling their 

knowledge, skills and efforts to reach that solution. 
(PISA, 2015) 

 

 The Australian Curriculum Collaborative Problem-solving 

Assessment Framework for collaborative problem-solving has 

specifically been developed based on elements from Critical and 

Creative Thinking and Personal and Social Capability. 
(Collaborative Problem-Solving Online Assessment and The Australian Curriculum, 2016) 

 

 

       Video: ‘Collaborative Problem Solving Online Assessment’ (ACARA/NSW 

DoE) 
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Ignite a spark!    Light a fire! 
 

 

 

“By the end of each stage students should be provided with 
opportunities to engage with the full range of Design and 

Production Skills.” 

(NESA, 2018) 
 

 

BY OFFERING A REAL-WORLD PROJECT YOU PROVIDE A 
SIGNIFICANT OPPORTUNITY TO YOUR STUDENTS  

(WHICH THEY MIGHT NOT BE ABLE TO CREATE FOR THEMSELVES OTHERWISE) 
 

 

ONE OF YOUR PROJECTS COULD BE A  

LIFE CHANGING EXPERIENCE FOR A STUDENT! 
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MINDS WIDE OPEN CONTACT DETAILS AND INFORMATION  
 

Design Thinking/PBL/CCT questions/feedback  

JamesPhelps@MindsWideOpen.com.au  

 

Minds Wide Open PD and courses info  

https://mindswideopen.com.au/  

 

In-school PD enquiries and NESA hours validation  

admin@MindsWideOpen.com.au  

 

Classroom teaching portal  

http://cct.education/  

 

Critical and Creative Thinking online course info  

https://cct-pl.education/elearning-details/  

 

Facebook  

https://www.facebook.com/KidsCanThinkForThemselves/  

 

Blog  

https://mindswideopen.com.au/blog/  

mailto:JamesPhelps@MindsWideOpen.com.au
https://mindswideopen.com.au/
mailto:admin@MindsWideOpen.com.au
http://cct.education/
https://cct-pl.education/elearning-details/
https://www.facebook.com/KidsCanThinkForThemselves/
https://mindswideopen.com.au/blog/


Feedback - Professional Learning Objectives
Please indicate how well you think the objectives of this workshop have been met.

54321

1. This course has given me ways to respond to the interests of my students and 
promote student-centred learning (APST 3.3.2).

54321

2. This course has given me ways to encourage critical and creative thinking, higher 
order thinking and risk-taking in my students’ learning through problem based 
learning and relevant projects (APST 3.3.2).

54321

3. This course has given me knowledge of curriculum and assessment requirements to 
inform my teaching and learning programs (APST 2.3.2).

54321

4. This course has taught me how I can design units of work which 

• display logical sequencing of activities (APST 2.2.2) and

• ensure lessons incorporate practical activities and skills practice, not just content 
(APST 3.2.2).

54321

5. Many schools have included future-focused skills like creativity, problem-solving and 
innovation in their school plan or Strategic Directions. The information in this course 
has provided us with some strategies and resources that our school can use to help 
us achieve those goals (APST 6.2.2).

Can we add your comment to our PL website?

Position / role:

YES    /    NO

DEEPER LEARNING THROUGH
REAL-WORLD PROJECTS

DESIGN THINKING ACROSS THE CURRICULUM

Do you have any comments (positive or negative) that you would like to make regarding 
the content or delivery of the workshop?

Name:

School:

How did you find out 
about this course?

minds wide open


