Project: Race The Sun!
Essential Question: How long has solar been around, and why aren't we using it?
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During the course of this project students will apply science, technology, engineering and mathematics principles within a historical context through a series of learning experiences where students will explore the development of the transportation industry. Students will be required to build a 3D map of Australia to model their proposed national transportation system powered by renewable energies. Students will also have the opportunity to build a prototype of the vehicles that could be used for their proposed solution. 
At the end of this project students will participate in an in-school Mini Electric Vehicle Qualifier, where successful teams will compete in the Hunter Valley Mini Electric Vehicle competition.  
To its full potential. This project spans over 13 weeks or 42+ hours and covers the following components of key learning areas;






	Science, Technology & Engineering

	· [image: ]Design & Production ST3-2DP-T
· Working Scientifically ST3-1WS-S
· Physical World ST3-9PW-ST
· Physical World ST3-8PW
·   Material World ST3-6MW-S

	English

	· [image: ]Thinking imaginatively & creatively EN3-7C
· Expressing themselves EN3-8D
· Reflecting on learning EN3-9E
· Reading & Viewing EN3-3A
· Grammar, punctuation & vocab EN3-6B & Spelling EN3-4A
· Writing & Representing EN3-2A
· Responding & composing EN 3-5B 

	Mathematics

	· [image: ]Problem-solving MA3-2WM
· Reasoning MA3-3WM
· Communicating MA3-1WM
· Area MA3-10MG
· Data MA3-18SP
· Length MA3-9MG
· Whole numbers MA3-4NA



	Geography

	· [image: ]Factors that shape places
· Diverse & connected world
· GE3-1
· GE3-2
· GE3-3


	

	Creative Arts

	· [image: ]Drama: Making DRAS3.1
· Drama: Making DRAS3.2
· Drama: Performing DRAS3.3

	History

	· [image: ]Historical inquiry & communication HT3-5
· The Australian colonies HT3-1, HT3-2
· Australia as a nation HT3-3


	PDHPE

	· [image: ]Communicating COS3.1
· Interacting INS3.3
· Problem Solving PSS3.5
· Interpersonal relationships IRS3.11
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       Wk 1        Wk 2           Wk 3         Wk 4        Wk 5         Wk 6         Wk 7        Wk 8         Wk 9         Wk 10        Wk 11          Wk 12          Wk 13 


School Festival
  
Looking Forward 1hr p/w

Changing our nation 1hr p/w


Project Launch

Reflection 1hr p/w

Simple Circuits 1hr p/w

Forces, energy & solar 1hr p/w
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A time to change 2hr p/w
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Team Identity 1hr p/w


 [image: ]Project Launch
Changing our nation
Looking back
EN3-7
Thinking Imaginatively 
EN3-8D
Expressing themselves
DRAS3.1
Drama: Making
EN3-1A
Speaking & Listening
EN3-2A
Writing & Representing 
DRAS3.2 Drama: Making
HT3-3
Australia as a nation
DRAS3.3 Drama: Performing
HT3-5
Historical Inquiry 
Syllabus Outcomes 
	Concept Map



GE3-2, 3-3
Factors that shape places
English






Mathematics






History





PDHPE





Geography






Creative Arts





Science
Technology & Engineering






HT3-5
Historical Inquiry 
EN3-1A
Speaking & Listening
HT3-3
Australia as a nation
HT3-1, 3-2	 Australian Colonies
HT3-5
Historical Inquiry 
EN3-6B Grammar & Vocab
EN3-2A
Writing & Representing
EN3-5B
Responding & Composing
EN3-7
Thinking Imaginatively  
EN3-8D
Reading & Viewing
EN3-7
Thinking Imaginatively 
HT3-3
Australia as a nation
EN3-2A
Writing & Representing
DRAS3.1
Drama: Making
DRAS3.3 Drama: Performing
EN3-1A
Speaking & Listening
EN3-8D
Expressing themselves
DRAS3.2 Drama: Making
This Syllabus Outcomes Matrix provides an overview of the possible NSW Syllabus Links across the ‘Race the Sun!’ project lesson sequence.
The hexagonal concept map is a visual representation of the integration of traditional subject areas while incorporating Technology and Engineering concepts.
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	Concept Map



ST3-8PW
 Physical World
GE3-1, 3-3
Factors that shape places
A Time to Change
PSS3.5
Problem Solving
HT3-5
Historical Inquiry 
HT3-5
Historical Inquiry 
HT3-1, 3-3
Australia as a nation
Looking Back
Forces, Energy & Solar
Build
School Festival

MA3-2WM
Problem Solving
ST3-3DP-T
Design & Production
INS3.3
Interacting  
EN3-4B
Spelling

MA3-9MG
Length

ST3-3DP-T
Design & Production
EN3-1A
Speaking & Listening
EN3-9E
Reflecting on Learning
IRS3.11
Interpersonal Relationships

EN3-6B
Grammar, Vocab
C0S3.1
Communic-ate
DRAS3.1
Drama: Making
HT3-3
Australia as a nation
DRAS3.2 Drama: Making
DRAS3.3 Drama: Performing

ST3-1WS-S
Work scientifically
EN3-8D
Reading & Viewing
MA3-9MG
Measurement & Geometry
EN3-6B
Grammar & Vocab

ST3-2DP-T
 Design & Production
ST3-3DP-T
Design & Production
MA3-3WM
Working Mathematically

MA3-18SP Data
ST3-2DP-T
 Design & Production
VAS3.2 
Visual Arts: Making
MA3-14MG
Measurement & Geometry
VAS3.1
 Visual Arts: Making
MA3-9MG
Length

MA3-4NA
Whole Numbers
MA3-13MG
Time

MA3-3WM
Reasoning
EN3-8D
Expressing themselves
MA3-4NA Whole Numbers

MA3-1WM Communicate

EN3-9E
Reflecting on Learning
EN3-2A
Writing & Representing

[image: ]Activity One: Project Launch 
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Project Philosophy

The iSTEM+ activity series is built upon a Project Based Learning philosophy embracing an emphasis on integrated Science, Technology, Engineering and Maths plus the key learning areas of English, History, Geography, Creative arts, PDHPE.

The iSTEM+ units are designed to be flexible and/or structured to your school and classroom needs and opportunities. Throughout the series you will be directed with suggestions and ideas and you are encouraged to relate those to what you need to deliver in terms of content, curriculum, differentiation and passions. 
For example in this unit, the ‘Changing our Nation’ activity examines the role of a democratic Australian society through time and requires students to write scripts and/or speeches. If you have already covered speeches throughout the year you might like to modify the assessment from delivering a speech to a recount of a famous political speech from history. If you do not have as much time as the series allows, you do not need to complete every activity in the series.
[image: ]

Project Structure

The first activity in each series is known as a Project Launch. The idea of this activity is to engage students in curiosity and harness their excitement towards the upcoming project. This might be in the form of an excursion, incursion or some planned activities at school. This part of the project does not always have outcomes identified, rather it focuses on student engagement. 
The project launch can be held over a full day or some fun activities could be scheduled throughout the week, whichever suits your school or classroom needs. 
After the Project Launch, the activity series follows the structure of the iSTEM Process, an engineering designed process developed from the STEM Industry Schools Partnerships. As you progress through the activities with your students they will define the problem, identify constraints, brainstorm multiple solutions, design the most promising solution, create a prototype, test & evaluate their designs, improve their solutions and share them with an authentic audience. 



[image: ]Overview

In this activity, students will explore the concept of solar energy and its place in the development of the transportation industry in Australia and around the world. Students will engage in ‘Play with Purpose’ in order to explore the potential uses for solar-powered machines. Students will have the opportunity to engage with industry professionals and local community members invested in renewable energies.
Play with Purpose uses experiential and constructivist learning with a focus on engaging, hands-on activities to learn skills and encourage creative problem solving; learning through play.
[image: ]
Learning Objectives

Students will: 
Observe the development of solar-powered vehicles in Australia and around the world through the film; Race the Sun.
Explore solar energy by engaging in ‘play with purpose’ to build solar miniature solar-powered vehicles and machines. 
Discuss the place of solar energy in today's industries with members of our local or wider community.
[image: ]
Vocabulary 
Renewable energies
Solar Power
Machine
Industry






[image: ]Organisation of the activity
[image: ]
This lesson is designed as the project launch, to introduce students to the project, engage their curiosity and to provide the foundations to define their essential question. See ‘Series Scope & Sequence’ on page 5 for the suggested timeframe.
[image: ]
Preparing for Instruction 
Contact the local community members with an investment in renewable energies.
Source a copy of ‘Race the Sun’
Play with purpose ideas
Solar-powered construction toys
DIY solar oven
Solar heated homes design challenge 
[image: ]
Suggested resources
‘Race the Sun’ - Film 
Solar construction toys
Solar Oven materials: https://childsci.org/build-a-solar-oven/
More Solar experiments:
https://homeguides.sfgate.com/solar-home-experiments-children-79627.html
http://www.planetsmarty.com/2015/06/10-fun-solar-experiments-for-kids.html
https://www.originenergy.com.au/about/community/energy-for-schools/teachers/black-white-silver-years-7-8.html
Byron Bay Railway Company (incursion, excursion, video conference)
https://www.youtube.com/watch?v=1SafVI7vKs4


[image: ]Suggestions for Instruction 

This lesson sequence is designed to build excitement and curiosity as a Project Launch and can be broken into smaller learning experiences.
[image: ]
Community Member Visit 10m


Before the project launch, a community member with an investment in the solar energy industry would have been contacted to arrange an incursion, excursion or video conference. Depending on the contact and visit arranged, this part of the learning experience will vary greatly. Here are some suggestions for before, during and after the visit:
· Before
· Brainstorm what your visitor’s role in the solar industry is
· Brainstorm questions your students would like to ask
· Visit their website
· Read or watch a video about what they do
· During
· Visitor presentation/demonstration
· Hands-on activities/challenges
· After
· Keep your class in contact with your visitor
· Update them on your project
· Students may be able to ask them for advice at the design stage
· Students may be able to share their problems
· Invite them back for a second visit and/or project exhibition

[image: ]Play with Purpose 30m


Depending on the resources available to your school, choose a variety of hands-on solar energy activities for your students to explore at their place. It is important that this learning experience remains a student-led exploration for students to engage their curiosities. 
Activities could include a variety of the following;
· Solar construction kits
· DIY Solar Oven 
· DIY Solar Home Challenge 
· Solar still experiment 
· Solar heated balloon experiment

[image: ]Race the Sun15m


‘Race the Sun’ (1996) is a drama-comedy that follows a group of disengaged high school students who are encouraged by their new teacher to build their own solar-powered car. The group take their solar car to race in the World Solar Challenge in Australia and are placed 18th in the world; 1st amongst high school students. 
Watch the film with your students to inspire their passion and drive throughout the project.
· Discuss the challenges
· [image: ]Students encountered with their design in the movie and how the team overcame challenges.
Extension Activities

· Research the true story of the Konawaena High School Solar Car team. How is the movie similar or different to the true story?
· Compare the 1990 Konawaena High School Solar car design to the designs of solar cars entered into the most recent World Solar Challenge (WSC). 
· Discuss how the technology and designs changed and why?
· List the differences and reason for design change.
· Use google maps to plot out or investigate the route used in the World Solar Challenge race.
· Create a timeline of winning teams from the start of the first World Solar Challenge race until the most recent event. 
· Sketch or draw the 1990 Konawaena High School Solar car and a chosen car from the most recent World Solar Challenge. Label the parts and features of each car. 
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[image: ]
English
· Expressing themselves EN3-8D: Identifies and considers how different viewpoints of their world, including aspects of culture are represented in texts
· Thinking imaginatively & creatively EN3-7 Thinking imaginatively and creatively, interpretively and critically about information and ideas and identifies connections between texts when responding to and composing texts.
· Writing & Representing EN3-2A Composes, edits and presents well-structured and coherent texts 
· [image: ]Speaking & Listening EN3-1A Communicates effectively for a variety of audiences and purposes using increasingly challenging topics, ideas, issues and language forms and features.
Creative Arts
· Drama Making DRAS3.1 & DRAS3.2 Develops a range of in-depth and sustained roles
· Interprets and conveys dramatic meaning by using the elements of drama and a range of movement and voice skills in a variety of drama forms
· Drama Performing (DRAS3.3)[image: ] Devises acts and rehearses drama for performance to an audience
History
· Historical inquiry & communication HT3-5: Applies a variety of skills of historical inquiry and communication
· Australia as a nation HT3-3: Identifies change and continuity and describes the causes and effects of change on Australian society.







[image: ]Overview
In this learning experience, students will have the opportunity to explore Australia's democratic system through role-play and dramatic performance. Students will focus on identifying and communicating local, national or global issues that they are passionate about.
[image: ]
Learning Objectives
In this learning experience students will:
· Examine Australian human rights, past and present, affecting Aboriginal and Torres Strait Islander peoples, migrants, women and children.
· Explain how Australian society has changed throughout the twentieth century for these groups
· Plan, rehearse and deliver presentations.
· Use interaction skills, for example, paraphrasing, questioning and interpreting non-verbal cues and choose vocabulary and vocal effects appropriate for different audiences and purposes.
· Develop a range of in-depth and sustained roles.
· Interpret and convey dramatic meaning by using the elements of drama and a range of movement and voice skills in a variety of drama forms.
· `	Devise, act and rehearse drama for performance to an audience.
[image: ]
Suggested Resources
· Ballot papers
· Ballot boxes
· ‘One voice for many’ video on the PEO Kidsview webpage
· Play PA for an MP at PEO Kidsview Webpage
· Materials to create posters, pamphlets, advertisements etc



[image: ]Organisation of the activity
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[bookmark: _Hlk14180287]This learning experience is conducted in the DEFINE phase of the iSTEM process and is scheduled for 5 hours. See ‘Series Scope & Sequence’ on page 5 for the suggested timeframe.
[image: ]
Preparing for Instruction 
· Organise a neighbouring class to be the electorate for your class.
[image: ]
Vocabulary
· Democracy 
· Solar 
· Industry 
· Parliament 
· Party
· Preferential 
· Representatives 
· Electorate 
· Principles
· Election
· Campaign
· Independent 
[image: ]
Extension

Play PA for an MP at PEO Kidsview Webpage. Write a schedule for your party leader to gather information about issues important to your party.
 

· There are many different definitions for some of these vocab words, I am unsure which ones you’d prefer.
[image: ]Suggestions for Instruction 
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Introducing the lesson 20m


Pose to students what your views are regarding solar-powered vehicles and if the ‘Race the Sun’ was within the context of 1990, why has solar power not been taken up more widely? Using a T-table, brainstorm all the advantages and disadvantages we can think of regarding solar-powered cars. Ask students to take a vote on their opinion by addressing the focus question, ‘Should Australia be adopting the use of solar-powered cars?’
If we wanted to make real change in Australia’s car industry, where would we start?
· How are the rules regarding transport made in Australia?
· Who could help us make changes to those rules?
· What influence do they have?
· How do they know this is what Australians want?
[image: ]
One voice for many20m


As a class, not everyone shares the same opinion, so how will we decide for millions of people? Show students the ‘One voice for many’ video on the PEO Kidsview webpage. Ask students;
· What is happening in the video?
· Where are these three different coloured groups?
· How did they decide who would speak for them?
· What did the speaker do when they returned to their group?
[image: ]
Forming Parties 20m


Explain to students that these groups represent the people of Australia who live in a particular location and through the democratic process, they choose someone to represent them in parliament. That person may be a part of a party, a large group of like-minded people who chose that person to be their leader, or they may be an independent, someone who ran in the election as an individual person. Each party has different opinions, values and aspirations but we can only elect one party to represent our area. Therefore the one that you vote for may not even get elected. When we were discussing solar-powered transport, we thought of lots of pros and cons to the idea and split ourselves into two groups. However, in our government system we have several parties who will have an opinion on each issue debated. But for some parties, it's more important to them than others.
[image: ]
Finding your passion   1hr


What are some other issues that you are passionate about? Brainstorm some issues that the students care about as a group. Have students think, pair and share which issue is most important to them. Divide into parties based on the issues that are most important to that group and allow 1 or 2 students to run as an independent.
Ask students to come up with a party name and discuss their parties’ main principles as well as their stance on solar-powered transport. Have parties assign job roles to party members.
Independents choose one job. These might include;
· Write a short 30-second speech telling us about your parties’ stance on solar-powered vehicles
· Create a poster outlining the parties’ principles
· Design a letterbox drop postcard
· Make a short video advertisement to convince voters to vote for your party

[image: ]Run for election!1hr


Tell your students that it is time to hold an election, your class have formed parties based on like-minded interests and it is time for the public to decide which party should represent all of us as a whole. However, the people who will be voting in the election will be a neighbouring class and will need to know more about each parties’ principles so that they can decide which party they want to vote for. Therefore, representatives from each party will need to go and speak to their electorate (location they are running to represent. In this case, it will be the neighbouring class). Next, direct students to form their parties and look over the materials they prepared from the last lesson.
Student party representatives will practice presenting the information and displays they have prepared by presenting them to their own class. Give students listening to the presentation two different coloured sticky notes; one representing warm feedback, the other cool feedback. Students write warm or cool feedback on the corresponding sticky notes which are collected by each party after their presentation. Parties can rework their presentation based on their peer critique session.




[image: ]Who wins? 30m


Ask students how voting works? What are some reasons we use a voting system? Based on the answers provided hold a class vote on what sport we should play during sport time. Tally the votes in a table on a whiteboard, interactive panel or large sheet of paper and determine a winner.
Examine the results with the class and pose the question ‘Basketball has the greatest number of votes, but it doesn’t even makeup half of the class. What if the people who voted for Volleyball would rather Tennis over Basketball if Volleyball wasn’t going to win?’ That would bring the votes for Tennis higher than the votes for Basketball.

[image: ]What is your preference?30m             


This system of voting is called the preferential system, which is the system we use to elect members of parliament. Let us try this voting method with the sporting example.
Give students preferential voting sheets and ask them to label the sports they would prefer to play from 1 to 6, with 1 being the best sport. Use the preferential voting diagram as a guide to re-distribute the votes from the second voting round as a class and re-examine the results of this voting system.
Possible questions to discuss with your students;
· What were the results of each voting system? How did they differ?
· What are the pros and cons of each system?
· How did students attempt to influence the outcome of the second vote? E.g. filling out their form incorrectly, changing their votes, trying to convince others to vote a particular way etc.

[image: ]Run your campaign 1hr


Representatives present their party, along with any materials, posters and advertisements made to their neighbouring class, who will then take part in a preferential voting system to elect a party to represent them. If the neighbouring class is also participating in this project, your class will have the opportunity to listen to party representatives and vote for a party to represent their class.


[image: ]Activity Three: Looking Back
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English
Responding & Composing EN3-5B: Use of language for audience and context;
Discusses how language is used to achieve a widening range of purposes for a widening range of audiences & contexts
Writing & representing EN3-2A: composes, edits and presents texts;
Composes, edits and presents well-structured and coherent texts
Thinking Imaginatively, Creatively, Interpretively and Critically EN3-7C: Thinks imaginatively, creatively, critically;
Engage personally with texts
· recognise and explain creative language features in imaginative, informative and persuasive texts that contribute to engagement and meaning 
· interpret events, situations and characters in texts 
Develop and apply contextual knowledge
· identify, describe, and discuss similarities and differences between texts, including those by the same author or illustrator, and evaluate characteristics that define an author's style 
Respond to and compose texts
· create literary texts that adapt or combine aspects of texts students have experienced in innovative ways 
· adapt aspects of print or media texts to create new texts by thinking creatively and imaginatively about character, setting, narrative voice, dialogue and events 
Speaking & Listening EN3-1A: Communicates effectively for a variety of audiences
Communicates effectively for a variety of audiences and purposes using increasingly challenging topics, ideas, issues and language forms and features.
Grammar, punctuation, vocab and spelling EN3-6B, EN3-4A
[image: ]Expressing themselves EN3-8D Identifies and considers how different viewpoints of their world, including aspects of culture are represented in texts
Geography
· Factors that Shape Places: Explains interactions and connections between people, places and environments GE3-2, Compares and contrasts influences on the management of places and environments GE3-3
· Investigate how people influence places, for example: 
· description of who organises and manages places, eg local and state governments 
· identification of ways people influence places and contribute to sustainability, eg roads and services, building development applications, local sustainability initiatives 
· examination of a local planning issue; the different views about it and possible action in response to it 
· investigate how the natural environment influences people and places, for example:
· discussion of how climate influences the distribution of where people live
· comparison of how landforms influence where and how people live in Australia and another country
[image: ]History
· Historical enquiry & communication HT3-5 Applies a variety of skills of historical inquiry and communication
· The Australian Colonies: Describes and explains the significance of people, groups, places and events to the development of Australia HT3-1, Describe and explains different experiences of people living in Australia over time HT3-2.
· outline settlement patterns in the nineteenth century and the factors which influenced them 
· discuss the impact of settlement on local Aboriginal peoples and the environment 
· investigate the everyday life of a variety of men and women in post-1800 colonial settlements using a range of sources and explain their different experiences 
· identify events that have shaped Australia's identity and discuss why they were significant 
· Australia as a nation: Identifies change and continuity and describes the causes and effects of change on Australian society HT3-3.
· outline local, state and federal government structures and responsibilities 


[image: ]Overview
In this learning experience, students will explore the three levels of government and their roles and responsibilities by investigating the events that led up to the Advent of Railway and its impact on the development of Australia as a nation. 
Students will compare the perspective of various people in Australian communities, including politicians, railway employees, indigenous Australians, women, passengers and people from remote communities. Students will use this case study as a springboard for generating ideas on how the Australian transport industry could advance to renewable energies.
[image: ]
Learning objectives
Students will:
In this learning experience students will:
· Investigate the Advent of Railway as a development that shaped Australia
· Observe differing perspectives of people in colonial society
· Collaboratively construct a timeline detailing the development of the transport industry in Australia
· Roleplay the responsibilities of the three levels of Australian Government
[image: ]
Suggested resources
· Game: Three Levels of Law-Making Game PEO Kidsview webpage (https://www.peo.gov.au/learning/fact-sheets/three-levels-of-law-making.html)
· Game: Local, State and Federal game PEO Kidsview webpage
· Great Australian Railway Stories – Bill ‘Swampy’ Marsh (https://www.harpercollins.com.au/9780730495963/great-australian-railway-stories/)
· The indigenous history of Australia’s Railways - https://www.sbs.com.au/news/the-indigenous-history-of-australia-s-railways
· Indigenous connections: Railway Days - http://eveleighstories.com.au/stories/indigenous-place/indigenous-connections-railway-days
· Rulers
· Jumbo Paddle Pop Sticks
· Pencils
· Large print out of blank state maps
· Video: Track Record (Part 1 - 26 minutes) - https://www.youtube.com/watch?v=x4nAUMPjHKU
· Video: Track Record (Part 2 - 27 minutes) - https://www.youtube.com/watch?v=HVL_7OoRLw8


[image: ]Organisation of the activity
[image: ]
This learning experience is conducted through the DEFINE phase of the iSTEM process. This lesson sequence is scheduled for 7 hours. See ‘Series Scope & Sequence’ on page 5 for the suggested timeframe.
[image: ]
Preparation for instruction
Organise students into groups (6 students per group, one for each state)
Print out blank state maps on A3 sheets of paper
[image: ]
Vocabulary 

Law
Government
Responsibility
Renewable energy
Unification
Colony
Vast
Necessity
State
Territory
Gauge
Federation
Opinion
Perspective
Standardisation
Proposal
Minister


										


[image: ]Suggestions for instruction

[image: ]Three levels of government30m



Who gets to make decisions about what?
Show students the graphic on the three levels of lawmaking (https://www.peo.gov.au/learning/fact-sheets/three-levels-of-law-making.html). Examine the graphic for each level and ask students to make observations from each picture. Pose this question to the class: Why is there a need to have three different levels of government? 
Distribute copies of the following scenarios and discussion questions to students in groups. Have them discuss the scenario and the questions as a group and then reflect on their thoughts as a class;
- Your hometown does not have a playground for the children to play in.
Who is going to make a decision or implement a solution to this problem? Why?
- There has been a rise in crime in your surrounding neighbourhoods and the nearest police station is 30 minutes away, making response times to crimes reports lengthy and ineffective.
Who does this problem impact? Which level of government could help solve this problem? 
- Carbon pollution and its contribution to global warming and its effects on the Australian environment, such as coral bleaching of the Great Barrier Reef.
Who has the responsibility and power to solve this problem? Who and what does this problem impact? How?  
As a class, examine the roles and responsibilities of each level of government. Direct students to the PEO Kidsview webpage to play the local, state and federal game.
[image: ]
Renewable Energies 30m


Whose responsibility is it to develop a plan to implement a renewable energy source program? Allow a discussion between the students, ask prompting questions if required, for example;
· Who does the implementation of renewable energy sources impact? How? Encourage students to be specific, e.g. homeowners = cost of installation, tourists = bleaching on the coral reef, business owners = downturn in tourism
· What kind of problem is it? Is it a transport issue, an energy issue, a tourism issue, an environmental issue? Can it be all of the above?
· Can the different levels of government work together to solve problems? 
[image: ]The Advent of Railway  1hr


The Federation of Australia in 1901 was the unification of Australia’s six states or colonies. For years the individual colonies made decisions based on their colonies’ needs; transport to other colonies was primarily by horse-drawn carriage or by shipping services. The need for more efficient travel and transport across such a vast country became evident and railways became a necessity to each of the six colonies. The first steam railway was subsequently constructed in 1854, travelling from Melbourne to Port Melbourne to reach colonies in the capital cities of each state.
Split students into groups of 6 and inform them they are going to construct the railway system for their state or territory. They will have a large map of the state or territory and instructions on how to build (draw) their railways. Each group will have different gauges (widths) for their rail lines; some students will use the width of a ruler, some a jumbo paddle pop stick and others a pencil. Once each student in the group has built (drawn) their railways, have students piece the states back together. Allow groups time to discuss their success or failures.
[image: ]
A national railway 1hr


As a class ask students;
· What problem did they see with their national railway system? (tracks are incompatible) 
· What is going to happen when a train attempts to travel interstate? (trains will not be able to access different gauge tracks)
Explain to the students that this is exactly how Australia’s rail system began. 
Watch the ‘Track Record’ Documentary Part 1 & 2 and have students take notes to answer the following questions.
· Ask students to think about some of the problems that may have arisen? (people had to change trains when travelling long distances, took longer to transport goods, workers trained in different operating practices) 
· How might this have impacted different groups of people? (took longer to get to different cities, passengers had to change trains multiple times, farmers stock may have spoiled on a long journey, business owners in a small town profited from visitors during a stopover)
· Whose responsibility was it to solve the problem? Before and after federation? (colonial government, local, state or federal government?)
Split students back into their colonial groups and ask students to brainstorm solutions to the problem to present to the class.


[image: ]Daily Read4hr+


Read exerts from ‘Great Australian Railway Stories’ by Bill ‘Swampy’ Marsh as daily ‘read to’, in guided or independent reading tasks. 
For indigenous perspectives and contributions to the development of Australian railway you may want to direct students to the following resources;
· The indigenous history of Australia’s Railways - https://www.sbs.com.au/news/the-indigenous-history-of-australia-s-railways
· Indigenous connections: Railway Days - http://eveleighstories.com.au/stories/indigenous-place/indigenous-connections-railway-days
After hearing the different perspectives and stories of life on Railways, students will create their collection of stories detailing the lives, opinions and perspectives of different people throughout the early days of rail development in Australia through to the linkage of all the states. 
Each different article may be in a different form such as;
· a letter home from a Torres Strait Islander rail builder
· written instructions from train staff detailing how to read the train timetable to get from Perth to Brisbane before gauge standardisation
· a journal entry from a farmer when trains do not stop anymore
· an engineer writing a proposal with a solution to solve the problem
· a speech from the Minister of Transport detailing a plan to resolve problems







[image: ] Activity Four: A time for change 
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Mathematics 
· Working Mathematically MA3-3WM: gives a valid reason for supporting one possible solution over another
· Length MA3-9MG: Selects and uses the appropriate unit and device to measure lengths and distances, calculates perimeters and converts between units of length
· select and use the appropriate unit and measuring device to measure lengths and distances 
· describe how a length or distance was estimated and measured (Communicating, Problem Solving) 
· question and explain why two students may obtain different measures for the same length, distance or perimeter (Communicating, Reasoning) 
· estimate lengths and distances using an appropriate unit and check by measuring
· Whole Numbers MA3-4NA: orders, reads and represents integers of any size and describes properties of whole numbers
· Recognise, represent and order numbers to at least tens of millions
· arrange numbers of any size in ascending and descending order 
· Time MA3-13MG: uses 24hr time and am and pm notations in real-life situations, and constructs timelines
· Draw and interpret timelines using a given scale
· determine a suitable scale and draw an accurate timeline using the scale, e.g. represent events using a many-to-one scale of 1 cm = 10 years 
· [image: ]interpret a given timeline using the given scale 
English 
· Writing & Representing EN3-2A: Composes, edits and presents well-structured and coherent texts; 
· Understand and apply knowledge of language forms and features
· plan, draft and publish imaginative, informative and persuasive texts, choosing and experimenting with text structures, language features, images and digital resources appropriate to purpose and audience 
· Respond to and compose texts
· use a range of software, including word processing programs, learning new functions as required to create texts 
· assess the reliability of resources, including digital resources, when researching topics 
· reread and edit students' own and others' work using agreed criteria and explaining editing choices 
· use increasingly complex research data from print and digital sources to compose short and sustained texts 
· Grammar, punctuation, vocab and spelling EN3-6B, EN3-4A
· Understand and apply knowledge of language forms and features
· identify a variety of connectives in texts to indicate time, add information, clarify understanding, show cause and effect and indicate condition/concession 
· Respond to and compose texts
· use topic sentences and appropriately organise main (independent) and subordinate (dependent) ideas to enhance coherence in written texts 
· Understand and apply knowledge of language forms and features
· Understand that the pronunciation, spelling and meanings of words have histories and have changed over time 
· Respond to and compose texts
· demonstrate an awareness of the limitations of spell check features in digital communication 
· Reading & Viewing EN3-3A: reads, views and comprehends a range of texts in different media and technologies
· Develop and apply contextual knowledge
· understand how texts vary in purpose, structure and topic as well as the degree of formality 
· Understand and apply knowledge of language forms and features
· compare texts including media texts that represent ideas and events in different ways, explaining the effects of the different approaches 
· recognise evaluative language, including emotive language and modality 
· understand, interpret and experiment with sound devices and imagery, including simile, metaphor and personification, in narratives 
· identify and explain how analytical images like figures, tables, diagrams, maps and graphs contribute to our understanding of verbal information in factual and persuasive texts 
· Respond to, read and view texts
· use comprehension strategies to interpret and analyse information and ideas, comparing content from a variety of textual sources including media and digital texts 
· [image: ]recognise how aspects of personal perspective influence responses to text 
History
· Australia as a nation HT3-3: Identifies change and continuity and describes the causes and effects of change on Australian Society
· sequence key figures and events and explain their significance in the development of Australian democracy 
· Australia as a nation HT3-1: Describes and explains the significance of people, groups, places and events to the development of Australia
· identify events that have shaped Australia's identity and discuss why they were significant 
· use a range of sources to investigate ONE significant development or event and its impact on the chosen colony 
· use a range of sources to investigate the role of a particular man, woman or group and the contributions each made to the shaping of the colony 



[image: ]Overview
In this activity, students will be conducting a research project into the development of Australian Transport. Collaboratively, students will contribute to the construction of a large wall timeline detailing the development of transport, highlighting problems and solutions developed, where possible.
[image: ]
Learning Objectives
Students will:
· Develop research skills 
· Construct a historically accurate timeline
· Determine accurate scale
· Investigate historical transport problems and solutions
· Pinpoint advances in renewable energy transport solutions
[image: ]
Suggested resources
· Large blank timeline for display
· Devices or teacher sourced materials for resources
· Exemplar Timeline https://www.timetoast.com/timelines/transport-in-australia--2
· Exemplar Description 
· Transport Timeline cards



[image: ]Organisation of the activity
[image: ][image: ]
This learning experience is conducted through the DEFINE phase of the iSTEM process. This lesson sequence is scheduled for 4+ hours. See ‘Series Scope & Sequence’ on page 5 for the suggested timeframe.
[image: ] 
Preparing for Instruction 
· Prepare a large blank timeline to display in your room with 1854 in the centre.
· Print and laminate transport timeline cards
[image: ]
Vocabulary 
Description
Scale
Mode
Timeline
[image: ]
Extension 
· Include QR codes with links to the sources of their information
· Utilise apps such as Chatterpix and Tellegami to create overlays to use with HP reveal to include an augmented reality feature to their timeline.
· When all groups have finalised their timeline, challenge students to work as a class to combine each groups’ timelines. 

[image: ]Suggestions for Instruction
[image: ]
A timeline to fill 15m


Display a large blank timeline where all your students can see it and plot 1854 in the centre of the timeline with the title “First steam railway in Australia”. 
Ask students to observe the timeline you had prepared showing that on the timeline already, is the first steam railway in Australia. Show students the first and last items for the timeline and plot them on the timeline along with their dates and discuss what powers the type of transport, manpower, animal-power, wind, steam, gas etc.

[image: ] Timeline Analysis Through Scale 1hr


Hand out a full set of cards to students grouped in pairs and give students 1 minute to sequence the cards in the correct order. Ask your students whether they believe that they just created a timeline and allow students to discuss their justifications. 
Clarify to your students that a sequence of events is, in fact, a timeline, it shows what events occurred in which order. However, in early transport, there are sometimes decades or even centuries between events or developments. Therefore, if the purpose of the timeline is to highlight the rapid development of modern transport technology, we would need to scale our timeline to accurately show the length of time. 
Guide students through the process of determining an appropriate scale for the large class timeline using the first and last event. Discuss whether having Australia’s first steam railway is in the correct spot currently sitting in the middle and determine its appropriate position of the line. Allow students to choose five events from the cards that they sequenced, draw a timeline, determine and record the correct scale and plot the events they chose on the timeline.
[image: ]
 Transport Through Time  3hr


Students will be required to research the development of one group of Australian Transport to collaboratively create a timeline. Choose one group from the lists below and split students into groups with the aim of researching one dot point from that list, which will combine into one collaborative timeline. For example;

	Type
	Mode
	Power Source
	Or Era

	o land transport 
o air transport 
o water transport 
o rail transport
	o cars
o motorbikes
o boats
o planes
o bikes
o trains
	o solar
o petrol
o natural gas
o steam
o wind
o water
	o 1700’s
o 1800’s
o 1900’s
o 2000’s
o 2010’s


Students will be required to research in their chosen or given group. Depending on which group your students have been split into, the information your students will be looking for may differ slightly or greatly. For example; if you choose for your class to research transport based on mode, one group will research the development of cars, another group: motorbikes, another group: boats etc.
You may direct your students by giving them questions related to their mode for example;  
· First (car/boat/train) driven in Australia
· First (car/boat/train) manufactured in Australia
· First petrol-powered (car/boat/train)
· First steam-powered (car/boat/train)
· First solar-powered (car/boat/train)
· Legal developments
· A key political figure involved in the development of the (car/boat/train) industry
· Significant developments in renewable energy solutions
Each student within the group may be allocated 1 – 3 research points depending on the number of research points you would like them to find, number of students in the group, ability levels of each student etc.
Once your students have researched their information and checked their sources, students will need to write a short description of the event, including who, what, when, where and why. Have an exemplar timeline on display and discuss with students how and why the author kept their information succinct.
Ensure students have the opportunity to provide and receive warm & cool feedback on their description writing (refer to critique guide). Once students have completed their final draft, publish their description as a flashcard using an application such as Canva, Pic Collage or Adobe Illustrator.
As students within the groups complete their research and description cards, students may begin to draw their group timeline. To do this, students will need to;
· Give their timeline a title
· Determine an appropriate scale
· Sequence events
· Plot events accurately according to their date
When group timelines are complete students plot their description cards on the class timeline.
[image: ]Activity Five: Looking Forward
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Science, Technology & Engineering 
Design & Production ST3-3DP-T: Defines problems and designs and modifies solutions;
examine and critique needs, opportunities or modifications using a range of criteria to define a project 
develop, record and communicate design ideas, decisions and processes using appropriate technical terms 
work collaboratively to share, appraise and improve ideas to achieve design purposes 
[image: ]evaluate design ideas, processes and solutions according to criteria for success 
Mathematics
Measurement & Geometry MA3-14MG: identifies three-dimensional objects, including prisms; and pyramids, on the basis of their properties, and visualises, sketches and constructs them given drawings of different views
create prisms and pyramids using a variety of materials, e.g. plasticine, paper or cardboard nets, connecting cubes
visualise and sketch three-dimensional objects from different views, including top, front and side views 
reflect on their own drawing of a three-dimensional object and consider how it can be improved
show simple perspective in drawings by showing depth
Statistics & Probability MA3-18SP: Collects, interprets and evaluates data displays;
interpret data presented in two-way tables
create a two-way table to organise data involving two categorical variables, eg
consider the data type to determine and draw the most appropriate display(s), such as column graphs, dot plots and line graphs
describe and interpret data presented in tables
Measurement & Geometry MA3-9MG: Measures length, distance and perimeters;
select and use the appropriate unit and measuring device to measure lengths and distances
calculate the perimeters of rectangles using familiar metric units
[image: ]investigate and compare perimeters of rectangles with the same area
Geography
Factors that Shape Places GE3-3: Compares and contrasts management of places;
identification of ways people influence places and contribute to sustainability, eg roads and services, building development applications, local sustainability initiatives
examination of how people, including Aboriginal and Torres Strait Islander Peoples, have influenced each country’s environmental characteristics, eg land clearing 

Factors that Shape Places GE3-1: Describes the diverse features of places and environments;
investigate how the natural environment influences people and places
comparison of how landforms influence where and how people live in Australia and another country
[image: ]
Creative arts
Making VAS3.1: Investigates subject matter in an attempt to represent likenesses of things in the world;
closely observes details of things in the world and seeks to make artworks about these using various techniques such as proportion, perspective, composition, foreshortening
explores subject matter of personal and social interest from particular viewpoints including issues, activities and events in the community and global environment, places and spaces, people, objects and fantasies. 
Making VAS3.2: Makes artworks for different audiences assembling materials in a variety of ways;
examines a range of concepts and their relationships to selected forms and experiments with such things as the expressive use of colour in painting or drawing, the abstract and/or monumental qualities of sculpture, the sequencing of events in a video, digital work or cartoon, the use of found objects and other objects in an installation or sculptural work



[image: ]Overview
In this learning experience, students will design and construct a 3D map to accurately represent the geographical landscape, including significant landmarks of each state and territory of Australia. Each state/territory participate in a role-play of state governments to work together to design and prototype, using 3D modelling a plan for a national solar train line.
[image: ]
Learning Objectives
Students will:
· Identify and plot the geographical landscape and significant landmarks of an Australian state or territory on a 2D map. 
· Transform their 2D map into a 3D map using a variety of tools and resources.
· Identify through drama the role of local, state and federal government in the planning of a national infrastructure project.
· Propose their renewable energy transport solution, through 3D modelling, developing pitches and presentations.
[image: ]
Suggested resources 
Craft supplies
Recycled Goods
Modelling clay
Air drying clay
Paint
Hot glue
Paddle pop sticks
Toothpicks
Rulers
3D printer and filament
CAD (3D modelling) software PC or iPad
TinkerCAD – Free, best on PC, can be used on an iPad.
Happy3D – Free iPad app
MDF Board – Laser cut into the shape of Australian states and territories 
Alternatively cut states and territories out of think cardboard boxes




[image: ]Organisation of the activity
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This learning experience is conducted through the DEFINE phase of the iSTEM process. This lesson sequence is scheduled for 4+ hours. See ‘Series Scope & Sequence’ on page 5 for the suggested timeframe. 
[image: ]
Preparing for Instruction 
Laser cut MDF board or cut thick cardboard boxes into the shape of Australian states and territories
Ensure that the states and territories can be put together by making a map of Australia
The ACT should be enlarged and placed on the side, separately to the rest of the map so that it is large enough for students to expand their construction.
[image: ] 
Vocabulary 

State
Territory 
Capital city 
Landscape
Landmark
Desert
Grassland
Mountain Range
Valley

[image: ]
Extension
Students may use the additional geographical maps of their state to determine the different climate spread across their state. Using this information student may create a video or animation using applications such as iMovie, Chatterpix, Puppet Pals, Tellagami, Scratch or Pivot and create scannable QR codes to link viewers to their information or create an augmented reality feature using HP Reveal.
Allow students some time to explore the states map, scanning QR codes or AR features. Come back together as a whole class and join each state together. The Australian Capital Territory is not in scale with the rest of the states due to its small size and is instead enlarged as an independent map designed to sit next to map of Australia. Ask students to think about where the best place in Australia would be to consider a trial for a solar-powered railway line? Encourage students to consider the landscape and climate to determine a suitable location.


[image: ]Suggestions for Instruction
[image: ] 
Grid Referencing 1hr


Split your students into eight groups representing Australia’s eight states and territories. Ask students how we might determine the scale of our map? Model an example with the whole class. Give each group a large to scale print out of their allocated state or territory. Ask them to determine the scale of their map.
Students plot significant Australian landmarks on a map using a grid reference system to determine and then draw an outline of the landscape to represent its scaled size. For example, a capital city maybe a dot while the Nullabor Plain will need to stretch over two states.
· Great Dividing Range
· Murray River
· Great Barrier Reef
· Uluru
· Nullabor Plain
· Mt Kosciusko
· Lake Eyrie
· Lake Torrens
· Capital cities
[image: ]
Transform 2D – 3D2hr+


Using your choice of materials students in the group will transform their state map into a 3D map to accurately represent;
· Desert
· Grassland
· Mountain Ranges
· Any significant landmarks located in their state



[image: ]Whose job is it? 1hr+


Reflect on our levels of government;
· Whose job was it to look after transport, power, the environment? 
· If we wanted to construct a national solar-powered train line, is it a federal/state or local government decision? 
· Is there any cross over or collaboration between levels of government?
· What would happen if one state/territory did not want to participate in the solar train line?
Draw a mindmap where students can see with ‘National solar train line’ written in the middle and the three levels of government branching from the main idea. Brainstorm with students the responsibilities at each level of government for this project, including collaboration with other levels.
From their brainstorming students should have come to the conclusion that the federal government will need to make a law for the nation to begin using solar-powered interstate travel options. However, it is up to the state governments to collaborate with each other as well as their local councils to determine the best routes and locations for stops.
Explain that we are going to role play in this situation. Each state must delegate jobs between its peers but remind students of what happened when each state went off on their own to build Australia’s first railways. Allow students to discuss how they might avoid making similar errors, what decisions will they need to make, who will make the decisions, and how?
· Determine where major stops on the train line will be, e.g. major cities and landmarks.
· Use the scale they have determined to calculate the distance between their capital city and state landmarks.
· Meet with adjoining states to decide where on the border would be the most appropriate spot to lay their tracks
· Choose from a range of materials such as play dough, paddle pop sticks, toothpicks or toy train tracks to lay the tracks on the map.
Reflection Questions:
· How did you end up making decisions?
· Was everyone’s voice heard?
· What worked and what didn’t work?
· Would you do it differently next time?
· What would you do the same?
· 

[image: ]Activity Six: Forces & Energy
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English 
· Reflecting on Learning EN3-9E: Recognises, reflects on and assesses their strengths;
· Understand and apply knowledge of language forms and features
· recognise that there is a language for discussing learning experiences 
· Respond to and compose texts
· develop criteria for assessing their own and others' presentations 
· [image: ]formulate questions for specific purposes, e.g. to clarify and reflect 
Mathematics
· Length MA3-9MG: Selects and uses the appropriate unit and device to measure lengths and distances, calculates perimeters and converts between units of length
· select and use the appropriate unit and measuring device to measure lengths and distances 
· describe how a length or distance was estimated and measured (Communicating, Problem Solving) 
· question and explain why two students may obtain different measures for the same length, distance or perimeter (Communicating, Reasoning) 
· estimate lengths and distances using an appropriate unit and check by measuring
· Data MA3-18SP: uses appropriate methods to collect data and constructs, interprets and evaluates data displays, including dot plots, line graphs and two-way tables
· Pose questions and collect categorical or numerical data by observation
· collect categorical and numerical data through observation 
· Construct displays, including column graphs, dot plots and tables, appropriate for data type, with and without the use of digital technologies
· consider the data type to determine and draw the most appropriate display(s), such as column graphs, dot plots and line graphs 
· Whole Numbers MA3-4NA: orders, reads and represents integers of any size and describes properties of whole numbers
· Recognise, represent and order numbers to at least tens of millions
· arrange numbers of any size in ascending and descending order 
· use numbers of any size in real-life situations, including in money problems
· round numbers to a specified place value, e.g. round 5 461 883 to the nearest million 
· Reasoning MA3-3WM: gives a valid reason for supporting one possible solution over another 
· Communicating MA3-1WM: describes and represents mathematical situations in a variety of ways using mathematical terminology and some conventions  
· Problem Solving MA3-2WM: selects and applies appropriate problem solving strategies, including the use of digital technologies, in undertaking investigations 
[image: ]
Science & Technology
· Design & Production ST3-2DP-T: plans and uses materials, tools and equipment to develop solutions for a need or opportunity 
· Design & Production ST3-3DP-T: defines problems, and designs, modifies and follows algorithms to develop solutions
· select and use tools competently for specific purposes 
· accurately cut, join, bend and measure a range of selected materials to construct the designed solution 
· demonstrate safety and sustainability when choosing resources to produce designed solutions, managing constraints and maximising opportunities  
· develop project plans that consider resources when producing designed solutions individually and collaboratively  
· negotiate criteria for success
· develop appropriate and fair processes to test a designed solution according to criteria
· evaluate design ideas, processes and solutions according to criteria for success
· Working Scientifically ST3-1WS-S: Plans and conducts scientific investigations to answer testable questions, and collects and summarises data to communicate conclusions
· questioning and predicting
· planning and conducting investigations
· processing and analysing
· communicating
· Physical World ST3-8PW-ST: explains how energy is transformed from one form to another
· Physical World ST3-9PW-ST: investigates the effects of increasing or decreasing the strength of a specific contact or non-contact force.





[image: ]Overview
In this learning experience, students will investigate forces and energy, including the laws of conversion and principles of aerodynamics that affect a variety of transport vehicles.
[image: ]
Learning Objective 
Students will:
Identify and classify forms of transport
Observe the effects of forces on a balloon rocket
Discuss a variety of different types of forces and identify whether they are contact or not contact forces
Gravity
Air resistance
Applied force (push and pull)
Buoyancy, Magnetism, Friction 
Explore the principles of Aerodynamics 
Thrust
Drag
Lift 
Gravity 
Define energy and explore the energy required for motor vehicles
Investigate the Law of Conversion
Develop a presentation of their understanding of energy transformation using at least one real-world example
[image: ]
Vocabulary

· Gravity
· Air resistance
· Applied force (push and pull)
· Buoyancy
· Magnetism 
· Friction 
· Thrust
· Drag
· Lift 
· Work
· Energy
· Force
· Law of Conversion 
· Aerodynamics
· Streamlining




[image: ]Organisation of the activity 
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This learning experience incorporates all phases of the iSTEM process, which will be indicated throughout the suggestions for instruction by using the above icons. This lesson sequence is scheduled for 4+ hours. See ‘Series Scope & Sequence’ on page 5 for the suggested timeframe. 
[image: ]
Preparing for Instruction
Gather resources for balloon rockets
Print off and laminate classroom posters and sorting cards
[image: ]
Suggested materials 
Variety of balloons
String
Tape
Straws
Recyclable materials
Mini figures
Wind Tunnel iPad App (Free)
Modes of Transport sorting cards https://flashcard.online/transport-flashcards/





[image: ]Suggestions for Instruction

[image: ]
Classification 15m


Hand out forms of transport card sets to students in groups. Ask students to group the cards into categories. Allow students to categorise the cards in any way that makes sense to them. They could sort them into old or new transport, power sources or mode.
Students take a photo of their categories and label them.
Students attempt to order the cards according to when they were invented. Have students come together to compare their ideas. Allow students to discuss their opinions and ideas. Reveal the correct order to students and allow them to discuss anything that surprises them.
[image: ]
Balloon Rockets45m


Watch video balloon rocket: https://www.youtube.com/watch?v=_LdcxCdB-s8
So now we know that to make something move we need to apply force. In the video, the air in the balloon rocket pushed out against the air outside of the balloon and forced the rocket to move forward.
Demonstrate blowing up a balloon rocket to your students. First, blow it up to the size of your fist, have students predict what is going to happen when you let go of the balloon. Release the balloon and allow students to discuss their observations. Repeat this, blowing the balloon up to the size of a basketball.
Have students design a balloon rocket using their choice of recyclable materials that travel from one side of the classroom to the other while carrying a LEGO mini-figure per student, with a minimum of 3 figures.




[image: ]
Forces at play10m


Randomly select cards one at a time and discuss the following questions;
· What makes this transport move? (Force)
· What makes it stop? (Friction)
· What type of force is applied? (Gravity, Air Resistance, Applied Force [push/pull], Buoyancy, Magnetism, Friction)
[image: ]Aerodynamics30m


There are four different forces at play when an object such as a car or a plane move through a liquid or a gas. Refer to the poster; Aerodynamics. Those four forces include thrust, drag, lift and gravity.
· Thrust is the force on the object that allows it to travel through the air.
· Drag can be caused by friction or pressure and slows the movement of the object
· Friction drag: the resistance that happens when two things rub together, e.g. the wheels on the track
· Pressure drag: air pushes harder on the front of an object than on the back, thus pushing the object backwards. To decrease pressure drag we can change the shape of our object to a teardrop shape with the curved side at the front of the object, and this creates a smooth flow of air and less turbulence on the object.
· Gravity is the force that holds us and objects around us on the surface of the Earth. Weight is the measure of gravitational force affecting an object. Therefore, objects with a greater weight have a greater pull towards the earth. Therefore, the heavier the vehicle, the more force you will need to thrust it forward.
· Lift occurs when an object moves through the air, it causes changes in the speed and pressure of the air flowing around it, these changes can cause an upward force called ‘lift’. For planes lift is a good thing because we need it to keep the plane in the air however with a car, too much lift can be dangerous. 
With our EV cars, if they obtain too much lift, they fly off the track. We can change the design of our cars to help manage the force of lift. Refer to the resource poster ‘Aerodynamics’.  Here you will see the side-on view of a car, notice the shape of the car, study the airflow lines as they encounter the car. The air follows the shape of the car, 
· the curved front creates less pressure drag than a box front, 
· the curved tail results in less turbulence, 
· the incline of the curve at the front means there is a downward force on the front of the car, if it were flipped upside down, the pressure of the air on a downward incline would lift the car.
Streamlining is a balance of all these forces to ensure the vehicle stays on the track.

[image: ]Practise with Streamlining  30m


Allow students some time to experiment with the Wind Tunnel App. Have students draw some basic shapes in the app and make observations of pressure and turbulence. Have student predict what effect it may have on the movement of that particular shape. Challenge students to see which irregular shape they can make that has the least amount of pressure and turbulence, therefore reducing the drag and instability. Where would the air pressure be on your shape in order to create lift? Can your students make a shape that would lift when moving through the air? How can they change their shape to reduce lift? 
Quickly draw a design of a vehicle that has streamlined features to ensure it will be fast and stay on the track. Allow students time to give and receive feedback.

[image: ]Energy  1hr


The outcome of the force is described as work. We define the ability to do work as energy. For example; to move a bookcase, we need to apply force to the bookcase but to apply force to the bookcase, we need energy. 
Watch the video: What is energy? https://www.youtube.com/watch?v=CW0_S5YpYVo 
· Where does a human obtain energy? (Food, sleep). 
· What will happen to our energy if we move bookcases all day?
Let us look at a car;
· What is the cars ‘work’? (move and stop)
· What force is used to move the car? (motors turn the wheels of the car to apply friction to the road surface and push the car forward)
· What force is used to stop the car? (In the same sense friction is used to slow or stop the car. You may allow a car to roll to a stop by stopping the motor that turns the wheels, or you can apply additional force (friction) by applying the car's brakes allowing the car to stop much sooner) Where does a car obtain its energy? (Petrol, electricity, solar)
· What happens if you drive a car all day? (run out of petrol, your energy source, therefore the car will no longer have the ability to work)
Brainstorm with your class different forms of energy (light, sound, heat, electrical, chemical, kinetic).
For work to be done and forces to be applied, there must be energy available to carry out the desired action. There are two different types of energy and nine different forms. Display energy forms poster in your classroom.
[image: ]Law of Conversion  1hr


‘Energy can be neither created nor destroyed, it can only be transferred to another object or transformed into another form.’
For example
· Transfer: Kinetic to kinetic
· Throwing a dart: Kinetic energy from the person is transferred to the darts’ kinetic energy to move across the room.
· Transform: Electrical to light and heat
· Turning on a light bulb: The electrical energy is transformed into the light bulb’s light and heat energy. 
Watch the Energy Transformation video: https://www.youtube.com/watch?v=O4Rxb-3jIqQ
In small groups have students brainstorm as many different examples of energy transfers and transformations.
Tip: Use Padlet in the web browser or tablet application for students to brainstorm collaboratively.
In their groups, students will create a video using your preferred video editing program such as iMovie, Animoto, Movie Maker, Explain everything. The video must include pictures, film or animations illustrating examples of 5 different energy transfers and five different energy transformations observed from the various modes of transport throughout history and detail whether it is a contact or non-contact force.
For example:
· The wheel: The kinetic energy of the person pushing the wheel is transferred to the wheel as kinetic energy causing it roll (contact)
· The combustion engine car: The chemical energy from petrol is transformed into kinetic energy to move the car’s wheels (non-contact).

[image: ]Activity Seven: Simple Circuits



[image: ]
English
Reflecting on Learning EN3-9E: Recognises, reflects on and assesses their strengths;
reflect on own learning achievements against specific criteria
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Mathematics
· Length MA3-9MG: Selects and uses the appropriate unit and device to measure lengths and distances, calculates perimeters and converts between units of length
· select and use the appropriate unit and measuring device to measure lengths and distances 
· describe how a length or distance was estimated and measured (Communicating, Problem Solving) 
· question and explain why two students may obtain different measures for the same length, distance or perimeter (Communicating, Reasoning) 
· estimate lengths and distances using an appropriate unit and check by measuring
· Data MA3-18SP: uses appropriate methods to collect data and constructs, interprets and evaluates data displays, including dot plots, line graphs and two-way tables
· Pose questions and collect categorical or numerical data by observation
· collect categorical and numerical data through observation 
· Construct displays, including column graphs, dot plots and tables, appropriate for data type, with and without the use of digital technologies
· consider the data type to determine and draw the most appropriate display(s), such as column graphs, dot plots and line graphs 
· Whole Numbers MA3-4NA: orders, reads and represents integers of any size and describes properties of whole numbers
· Recognise, represent and order numbers to at least tens of millions
· arrange numbers of any size in ascending and descending order 
· use numbers of any size in real-life situations, including money problems
· round numbers to a specified place value, e.g. round 5 461 883 to the nearest million 
· Reasoning MA3-3WM: gives a valid reason for supporting one possible solution over another 
· Communicating MA3-1WM: describes and represents mathematical situations in a variety of ways using mathematical terminology and some conventions  
· Problem Solving MA3-2WM: selects and applies appropriate problem solving strategies, including the use of digital technologies, in undertaking investigations 


[image: ]
Science
· Design & Production ST3-2DP-T: plans and uses materials, tools and equipment to develop solutions for a need or opportunity 
· Design & Production ST3-3DP-T: defines problems, and designs, modifies and follows algorithms to develop solutions;
· select and use tools competently for specific purposes 
· accurately cut, join, bend and measure a range of selected materials to construct the designed solution 
· demonstrate safety and sustainability when choosing resources to produce designed solutions, managing constraints and maximising opportunities  
· develop project plans that consider resources when producing designed solutions individually and collaboratively  
· negotiate criteria for success
· develop appropriate and fair processes to test a designed solution according to criteria
· evaluate design ideas, processes and solutions according to criteria for success
· Working Scientifically ST3-1WS-S: Plans and conducts scientific investigations to answer testable questions and collects and summarises data to communicate conclusions;
· questioning and predicting
· planning and conducting investigations
· processing and analysing
· communicating
· Physical World ST3-8PW-ST: explains how energy is transformed from one form to another
· Physical World ST3-9PW-ST: investigates the effects of increasing or decreasing the strength of a specific contact or non-contact force.





[image: ]Overview
In this learning experience, students will explore and construct simple circuits and apply their knowledge of energy to their investigations. Students will apply the iSTEM Process and their knowledge of simple circuits, forces and energy to design, build and test their Mini EV Solar Car.
[image: ]
Learning objectives 
Students will:
Explore simple circuits
Develop basic circuitry skills such as stripping and joining wires
Build a switch, battery holder and join wires to construct a simple circuit
Create a 3D Design sketch of their Mini EV Car including
Design of track clip
Number and position of solar cells
Position of the switch, battery holder and motors
The overall shape of their vehicle
Apply the iSTEM Process to build, evaluate and improve their vehicles.
Collect data from their tests and document design changes to inform design decisions. 
[image: ]
Suggested resources
Mini EV Kits
Wire Glue
Paper circuit template - https://www.instructables.com/id/Paper-Circuits/
Old fairy lights
Copper tape
Energy Transformation Poster
Small Colour cards or post-it notes
Wire cutters
DIY Switch - https://www.instructables.com/id/how-to-make-a-homemade-ONOFF-switch/
DIY Battery Holder - https://www.instructables.com/id/DIY-AA-Battery-Holder/
Class set of SPLAT’s
Mini EV Pursuit or Straight Track




[image: ]Organisation of the activity 
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This learning experience incorporates all phases of the iSTEM process, which will be indicated throughout the suggestions for instruction by using the above icons. This lesson sequence is scheduled for 9+ hours. See ‘Series Scope & Sequence’ on page 5 for the suggested timeframe. 
[image: ]
Preparing for Instruction 
Attempt building the different components in this learning experience yourself before building them with your students. These components include the DIY switch, battery holder, paper circuit and building of the EV Car
Source an old set of fairy lights
If using the SPLATS for your 3D Design have students do their first drawing using the SPLAT before commencing their 3D design
[image: ]Purchase or borrow a pursuit or straight track for practice

Vocabulary 
· 
· Electrical energy
· Simple Circuit
· Solar Cell
· Motor
· Photons
· Electrons
· LED Light
· Insulation
· Copper
· Solder
· Composition






[image: ]Suggestions for Instruction 	
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Paper Circuits1hr


Ask students to reflect on our study of energy and write the definition of electrical energy as they understand it. Pair up with another student and compare your thoughts. Together, use both of your definitions to negotiate a shared definition. Write this definition on a coloured piece of card and have students display their definitions somewhere in the classroom.
Show students the Poster ‘Energy Transformation’ and explain that this is a simple circuit. We have a power source (solar cell), and a motor with a wheel attached connected by wires.
What’s happening here? Solar energy is made up of particles called photons. When the sunlight (or photons) hit the solar cell, it charges up the electrons causing them to flow through the wire. When the charged electrons flow to the motor, it allows the motor to turn, therefore turns the wheel. You could use any output in place of the motor, for example, an LED light.
Let us make a simple circuit to turn on a light. Use the template ‘Paper Circuit’. After students have completed a simple circuit allow them to experiment by adding, removing or replacing power sources and outputs.
[image: ]
Basic Skills1hr


Using an old set of fairy lights discuss with students the circuit that is involved in this string of lights (refer to fairy light circuit poster).
· Compare the features of each string of fairy lights on the poster.
· Which circuit is our old set of fairy lights most similar to?
· Discuss the purpose and importance of insulation
Cut the old fairy lights up into sections. Explain to your students that you will see the copper wires in the sections that you cut. However, to repair these sections we need to expose some of the wire so we can connect them securely to a power source. To do this, we are going to use a tool called a wire stripper. Explain to students that they need to find the correct size for the wire on the fairy lights and then demonstrate how to strip the insulation from the wire. Allow students to work in groups of no more than three and practise stripping some insulation from a section of fairy lights.
· Measure and mark out 1 cm from the end of the wire
· Line up the 1cm mark with the correct size hole
· Close the wire cutters on the wire
· Gently pull the wire cutters to strip the insulation

[image: ]Simple Circuit 2hr


Due to the fragile nature of copper tape, we will need to connect the wires to the solar cell and motor on our Mini EV car using a sturdier adhesive material. This is usually done by soldering; for this unit we will be using wire glue.
To practise applying wire glue students will use their section of fairy lights that they prepared earlier and attach the wires to a power supply and a DIY switch. Demonstrate to students how to use the stirrer to collect and apply the amount of wire glue necessary. Drying times: Touch = 2 hours, Through = 24 hours.
Roles within the groups;
· Making the switch
· Making battery holder
· Apply wire glue                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
 
[image: ]3D Design Sketch of EV Car  2hr+


Before we begin construction of our Mini EV care students will need to plan the composition of their car and articulate their ideas through a 3D design sketch. If you have access to a set of SPLAT drawing tools, they would be a perfect complement to this step in the design process. Show students an exemplar 3D design sketch of a Mini EV car as well as some pictures of the car from previous years. Ask students to break into small groups and provide warm and cool feedback to the exemplar sketch. Bring students back to discuss their feedback as a class. As a whole class collaboratively build a rubric with reference to feedback from the exemplar drawing and the quick draw sketches of aerodynamic features.
In their groups students should decide on the layout and features they will include on their Mini EV including design of track clip, number and position of solar cells, positioning of the switch and motors and the overall shape of their vehicle. Allow students time and resources to create an accurate 3D drawing of their car, ensuring that each student attempts a 3D sketch.



[image: ]Build, Test, Improve3hr+


Allow students time to build the basic Mini EV model with their designed track clip. Do not wire glue these until students have adjusted their vehicles. Test these models on the straight track. Record their speed and any observations, for example, whether their car leaves the track. If time allows, students might like to also test their design in a mini school competition using the pursuit track.
Allow students to make one design change, test their car again on the straight track and record their time again. Allow students to continue adjusting their design, documenting their changes and recording results.






[image: ]Activity Eight: Team Identity 
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English
Reflecting on Learning EN3-9E: Recognises, reflects on and assesses their strengths;
reflect on own learning achievements against specific criteria
Speaking & Listening EN3-1A: Communicates effectively for a variety of audiences
Communicates effectively for a variety of audiences and purposes using increasingly challenging topics, ideas, issues and language forms and features.
Grammar, punctuation, vocab and spelling EN3-6B, EN3-4A
Expressing themselves EN3-8D
Identifies and considers how different viewpoints of their world, including aspects of culture are represented in texts
Reading & Viewing EN3-3A: reads, views and comprehends a range of texts in different media and technologies
[image: ]
Science
· Design & Production ST3-2DP-T: plans and uses materials, tools and equipment to develop solutions for a need or opportunity 
· Design & Production ST3-3DP-T: defines problems, and designs, modifies and follows algorithms to develop solutions
· select and use tools competently for specific purposes 
· accurately cut, join, bend and measure a range of selected materials to construct the designed solution 
· demonstrate safety and sustainability when choosing resources to produce designed solutions, managing constraints and maximising opportunities  
· develop project plans that consider resources when producing designed solutions individually and collaboratively  
· negotiate criteria for success
· [image: ]develop appropriate and fair processes to test a designed solution according to criteria 
· evaluate design ideas, processes and solutions according to criteria for success
PDHPE
· Problem-solving PSS3.5: Suggests, considers and selects appropriate alternatives when resolving problems
· Communicating C0S3.1: Communicates confidently in a variety of situations
· Interacting INS3.3: Acts in ways that enhance the contribution of self and others in a range of cooperative situations
· Interpersonal relationships IRS3.11: Describes roles and responsibilities in developing and maintaining positive relationships 
[image: ]Overview
In this learning experience, students will be developing their identity as a team, exploring the pros and cons of working as a team, identifying skills of collaboration and increasing their awareness of the importance of empathy and inclusion. 
[image: ]
Learning objectives 
Students will:
Identify their groups top 8 qualities of good teamwork 
Develop and practise strategies to respond to group situations
Develop a definition of empathy
Develop a definition of inclusion 
Determine what ground rules ensure a safe environment for diversity 
Explore the differences and similarities with our peers
Recognise and openly address diversity in their classroom
Develop their team identity through 
Preparation of a team contract
Delegation of team roles
Choosing teams colours
Designing team shirts
Designing marketing materials
Creating a pit display to present their project work
[image: ]
Suggested resources
· 
· Team contracts
· Shirts for each team member
· Tabletop pit display template
· Thick cardboard boxes
· Software to develop marketing material 
· Adobe InDesign
· Publisher
· Canva
· Logo Generator
· Claim it Gamecards
· Devices – PC or iPad
· Menti – Polling website
· Conflict Scenario cards




[image: ]Organisation of the activity 
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This learning experience incorporates all phases of the iSTEM process, which will be indicated throughout the suggestions for instruction by using the above icons. This lesson sequence is scheduled for 9+ hours. See ‘Series Scope & Sequence’ on page 5 for the suggested timeframe. 
[image: ]
Preparing for Instruction 
Using the tabletop pit display template, draw each piece of the template on thick cardboard (cardboard box) and cut them out using a utility knife ready for students to paint and construct. 
[image: ]

Vocabulary 
· 
· Team
· Empathy
· Inclusion 
· Conflict
· Perspective
· Respect
· Diversity
· Marketing
· Pitch
· Pit
· 




[image: ]Suggestions for Instruction 	
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Top 81hr


Using your preferred brainstorming method have students come up with the top 8 qualities they would associate with a team that works well together. You could use traditional brainstorming methods such as mind maps, or you could use web applications such as Padlet, iBrainstorm or Menti brainstorm collaboratively.
Discuss the students’ responses as a class. Compare with UnderCover Recruiters Top 8 Quality of a successful team.
1. They communicate well with each other
2. They focus on goals and results
3. Everyone contributes their fair share
4. They offer each other support
5. Team members are diverse
6. Good Leadership
7. They’re organised
8. They have fun

[image: ]Responding to group situations1hr


Discuss with students some of the pros and cons of working as a team. Encourage students to describe times when they have experienced these pros and cons. Students will possibly suggest that conflict is disadvantageous to group work. Explain to students that conflict is pretty much inevitable when we work with others as everyone has different viewpoints, ideas, interests and skills. Conflict is not necessarily a bad thing as diverse teams are often more effective and successful than those made up of similarly minded individuals. It is how we manage our conflicts that are imperative to keeping a healthy balance of constructive differences and avoiding negative conflict that is destructive and disruptive.
Brainstorm a list of strategies that students could use to prevent conflict from becoming negative within their group. Answers might include;
· Dealing with the conflict straight away
· Being open and allowing others to express themselves
· Communicating clearly
· Actively listening
· Practising identifying assumptions, and asking yourself why is this happening?
· Not allowing the conflict to become personal
· Encouraging different viewpoints
· Avoiding blame
· Demonstrating respect

[image: ]Conflict Resolution  2hr


Display the resolving conflict poster and step students through each step using the following scenario;
Scenario #1
You are in a group of three with Jess and Hayley working on the pit display for the Mini EV competition. You divided the jobs up equally but it seems that Hayley spends much of your group work time on her phone and you are concerned that the poster she is designing will not be finished in time. You have finished your part of the project and Jess has suggested that you should finish the poster.

Work with students using the poster prompts to resolve this situation.
Give each group a scenario to work with. This could be scenarios from your group discussion, pre-written by yourself or thought of by the students. Allow students time to discuss the scenario in their groups and assign roles from the scenarios to each group member.
Students will work through the resolution process in their groups and may perform them for the class or film them to present to the class. After watching each scenario play out, discuss with the class how the group handled the conflict. What did they do well? What could they have done differently? Did they follow the resolution process?
[image: ]
Empathy1hr


Discuss with students what it means to be empathetic? Define empathy for your students.
Use Menti, another polling web application or print these statements for your students to answer yes or no.
· I often think about other peoples’ feelings
· I don’t make fun of other people because I can imagine what that feels like
· I listen to others about what they are going through
· I try to understand others’ points of view
· I am aware that everyone responds to situations the same way that I do

Ask students to reflect privately on their answers to the above questions. The statements that they answered no to are probably some things they can practise in developing empathy.
As a class, identify the keywords in those statements. Potential answers may include; think, feel, imagine, listen, understand, point of view, aware.
Explain to students that we are going to practise being empathetic, keeping in mind the strategies we just discussed. Each student will be given a card with a scenario on it. They will read it to themselves then find a partner and read it to their partner. They will then swap roles and the listener will read their scenario to their partner. After each partner has listened to the other person's stories, have students write a journal entry, film a video journal etc. Where they will be describing their experience listening to their partner. Have students talk about how they think their partner felt, what they think their partner's point of view is and how it differs to their point of view etc.
[image: ]
Inclusion1hr


Discuss with students what it means to be inclusive? Define inclusion for your students.
Explain to students we are going to play a game called ‘Claim it!’. This game will encourage your students to explore the diversity difference and similarities that exist in their classroom by recognising and openly addressing diverse groups amongst our friendships. Students will be asked to think consciously about how they speak and act in a diverse classroom to ensure that all students are included, including themselves!
See the ‘Claim It!’ Resource cards for how to play the game.
Before you begin the game, ask students what some ground rules are for making sure that everyone is going to feel safe, both physically and emotionally. Write down the answers your students provide on the board for all students to see. Potential answers include; ‘walk, don’t run’, ‘don’t comment or gossip about what others share’, ‘be open to others’ differences’ etc.
After you have finished the game have students form groups of 3 or 4 to debrief the game. Ask students to discuss these questions and have one student nominated to report to the class.
· How did you feel when you decided to claim a group and walk to the ‘yes’ side of the room?
· How did you feel when you were on the ‘no’ side of the room?
· Is there a group which you were unsure if you could or should claim?
· Is there a group you wish you could or didn’t have to claim?
· What were you surprised to have in common with someone else?
· Now that you know how similar or different you and your peers are how might you change the way you speak or act?
Individually ask students to write a pledge in commitment to practising inclusion. For example, ‘I pledge to always accept others for who they are’.

[image: ]Team Development3hr+


· Determine team roles
· Team name/colours
· Team shirt
· Marketing
· Pitch
· Pit display
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