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Overview of the Unit of Work 
This unit is designed for a grade four class. It focuses on design and technology and physical science. It will run for ten weeks. Students will learn all about forces, moving parts in machines through actively constructing a compound machine such as a billycart in a small group. 

Describe briefly the limitations and requirements (aspects that the students’ solutions must include) for this Unit of Work 

Sourcing materials to construct billycarts with. We are would like to have parents or other staff members helping to supervise students with tools. We would like to have a designated area like a basketball court to construct the billycarts on as well as a room to store them in. If we go on an excursion to visit a carpenter the excursion note has to include health requirements and the money needed to fund the excursion. Teachers will need to source materials early so they are available at the needed times. 
Complete the table below, identify opportunities to link learning activities across the domains of the AusVELS.
	STRAND
	DOMAIN
	DIMENSION
	KEY ELEMENTS OF STANDARDS ADDRESSED BY THIS TASK

	Physical,

Personal

and

Social

Learning
	Health and 

Physical Education
	Movement and physical activity


	They investigate a variety of scenarios identifying potential hazards and harms at home, at school and in the community, using given criteria such as a home safety checklist. They begin to explore the relationship between safety, risk and challenge, with an emphasis on developing their knowledge and understanding of strategies and skills to reduce harms, prevent accidents and create safe and supportive environments.



	
	Interpersonal

Development
	Building social relationships

Working in teams


	At Level 4, students demonstrate respect for others and exhibit appropriate behaviour for maintaining friendships with other people. They support each other by sharing ideas and materials, offering assistance, giving appropriate feedback and acknowledging individual differences. They work with others to reduce, avoid and resolve conflict.
At Level 4, students cooperate with others in teams for agreed purposes, taking roles and following guidelines established within the task. They describe and evaluate their own contribution and the team’s progress towards the achievement of agreed goals.

	
	Personal 

Learning
	The individual learner

Managing personal learning
	At Level 4, students describe the factors that affect learning and identify strategies that will enhance their own learning. With support, they identify their learning strengths and weaknesses and learning habits that improve learning outcomes. They seek teacher feedback to develop their content knowledge and understanding. They make and justify some decisions about their learning and, with support, set learning improvement goals. They contribute to the development of protocols that create a positive learning environment in the classroom.

At Level 4, students set short-term, achievable goals in relation to specific tasks. They complete short tasks by planning and allocating appropriate time and resources. They undertake some multi-step, extended tasks independently. They comment on task progress and achievements. They manage their feelings in pursuit of goals and demonstrate a positive attitude towards their learning.



	
	Civics and

Citizenship
	Civic knowledge and understanding

Community engagement
	Students engage in democratic processes to plan and carry out activities and events at the school or in the local community. Students learn about the different types of groups in the community and their functions.
Students engage in democratic processes to plan and carry out activities and events at the school or in the local community. They participate in community, school- and/or home-based projects designed to protect and care for the natural and built environment and promote the sustainable management of resources that they use; for example, by reducing, reusing and recycling paper and plastics, reducing use of fossil fuel by walking or cycling to school, reducing water consumption, and contributing to community events.



	Discipline-based

Learning
	The Arts
	Creating and making

Exploring and responding
	Students create and present works in a range of arts forms that communicate experiences, ideas, concepts, observations and feelings. They select and combine a range of arts elements, principles and/or conventions, and use a range of skills, techniques and processes, media, materials, equipment and technologies.
Students comment on the exploration, development and presentation of their arts works, including the use of specific arts elements, principles and/or conventions, skills, techniques and processes. They identify and describe key features of arts works from their own and other cultures, and use arts language to describe and discuss the communication of ideas, feelings and purpose in their own and other people’s arts works.

	
	English
	Writing

Speaking and listening
	Students create structured texts to explain ideas for different audiences. 

They make presentations and contribute actively to class and group discussions, varying language according to context.



	
	Science 
	Science
Science as a human endeavour
Science inquiry skills
	Physical: Forces can be exerted by one object on another through direct contact or from a distance.
Chemical: Natural and processed materials have a range of physical properties; These properties can influence their use.

Science knowledge helps people to understand the effect of their actions. investigating how a range of people, such as clothing designers, builders or engineers use science to select appropriate materials for their work.
Questioning and Predicting:

With guidance, identify questions in familiar contexts that can be investigated scientifically and predict what might happen based on prior knowledge
Planning and Conducting: 

Suggest ways to plan and conduct investigations to find answers to questions 

Safely use appropriate materials, tools or equipment to make and record observations, using formal measurements and digital technologies as appropriate 
Processing and analysing data and information:

Use a range of methods including tables and simple column graphs to represent data and to identify patterns and trends

Compare results with predictions, suggesting possible reasons for findings 
Evaluating: 
Reflect on the investigation; including whether a test was fair or not
Communicating:


Represent and communicate ideas and findings in a variety of ways such as diagrams, physical representations and simple reports 



	
	Mathematics
	Measurement and geometry

Statistics and probability
	Students compare areas of regular and irregular shapes, using informal units. Students use scaled instruments to measure length of shapes and objects. Students interpret information contained in maps.
Students describe different methods for data collection and representation, and evaluate their effectiveness. They construct data displays from given or collected data, with and without the use of digital technology. 

	Interdisciplinary

Learning
	
	
	

	
	Design, 
Creativity and Technology

(DCT)
	Investigating and designing

Producing

Analysing and evaluating
	At Level 4 students, individually and in teams, generate ideas based on a design brief, demonstrating understanding that designs may need to meet a range of different requirements. They use words, labelled sketches and models to communicate the details of their designs, and clarify ideas when asked. They identify simple systems components and common materials/ingredients and explain the characteristics and properties that make them suitable for use in products. Students think ahead about the order of their work and list basic steps to make the product or system they have designed.

At Level 4, students use their list of steps and are able to choose appropriate tools, equipment and techniques to alter and combine materials/ingredients and assemble systems components. They use a variety of simple techniques/processes and a range of materials/ingredients to safely and hygienically alter and combine materials/ingredients and put together components to make products and simple systems that have moving parts.

At Level 4, students test, evaluate and revise their designs, products or simple systems in light of feedback they have gained from others. They identify what has led to improvements and describe what they consider to be the strengths and drawbacks of their design, product or simple system. They consider how well a product or simple system functions and/or how well it meets the intended purpose.



	
	Information and Communications

Technology

(ICT)
	ICT for communicating
	They locate information on an intranet, and use a recommended search engine and limited key words to locate information from websites. They develop and apply simple criteria to evaluate the value of the located information.

	
	Thinking Processes
	Reasoning processing and inquiry

Creativity

Reflection, evaluation and metacognition
	At Level 4, students collect information from a range of sources to answer their own and others’ questions. They question the validity of sources when appropriate. They apply thinking strategies to organise information and concepts in a variety of contexts, including problem solving activities. They provide reasons for their conclusions.

At Level 4, students apply creative ideas in practical ways and test the possibilities of ideas they generate. They use open-ended questioning and integrate available information to explore ideas.
At Level 4, students identify strategies they use to organise their ideas, and use appropriate language to explain their thinking. They identify and provide reasons for their point of view, and justify changes in their thinking.




  Design brief pro-forma

Complete the following sections of the Design Brief UNIT of WORK that you are doing in pairs. 

LEARNING FOCUS
Give a brief outline of the design problem, situation, need or opportunity in two or three sentences. 
Students will design and make a billycart using a design brief. Students will engage with the community and gain an understanding of how forces make things move.
MAJOR QUESTION(S)
1. What is the best design for a billycart?
2. How do things move?
MINOR QUESTION(S)
1. How does force and motion affect the way a billycart moves?

2. What are some examples of simple and complex machines?
UNDERSTANDINGS:

• What do we hope children will understand about their social, physical or biological world by the end of the Unit?

• What is important and relevant for these children?
• Do these understandings assist children to develop generalisations about the world?
· Students understand the dynamics of working as a team. 
· Students gain a sense of the community and roles of community members and groups. 

· Students understand how forces work to make a billycart move.
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 UNIT of WORK DESIGN BRIEF Preparation 

PREPARATION for UNIT of WORK
TUNING IN:
How can we engage students in this Unit of Work? What media and designs can we use? 

Build a Billycart and race on: http://www.abc.net.au/abc3/games/game.html?id=3251883 
Watch video of a billycart derby and how to make a billycart. 

PREPARING to FIND OUT:
How can we identify their prior knowledge?

What do you know about.....?

How can we involve them in negotiating the direction of the Unit of Work?

What would you like to find out about.....? 
KWL chart.

We will involve them in the unit by letting them come up with their own inquiry questions.

COMMON EXPERIENCES:
Common experiences related to content area(s)

What experiences will enable students to gather new information about....?

How can we focus their investigations?

Students conduct an experiment with toy cars to see how they move on different surfaces.
Students conduct experiments with simple and compound machines to see how the work together. Record results. 
MAKING CONNECTIONS
How can we assist students to extend their knowledge about...?

How can we determine if students are making connections?

What experiences do the students need to process their understandings (eg English, Maths, The Arts) 
· Video and images about the history of billycarts

· Recount about the billycart race

· Procedural text about taking apart a compound machine or building one

· Area and perimeter of building materials or/and track

· Mapping of track- co-ordinates 

· Reading texts about machines

· Students’ knowledge of how things move will help them with this unit of work.  

· Create an advertisement for the race. 

· Write a sponsorship letter or a newsletter article asking for materials. 

· Reflective Journal 

Related Experiences
How can we further student’s experience and understandings about...?

How can we challenge their ideas and give them new perspectives? 
Give the students a wider perspective about machines and how they are engineered. 

Realise that there is not just one approach to a problem and that different strategies can have the same end result. 

Visit to a carpenters workshop to talk about how things are made. 

Kits from Bunnings. 

Excursion to FORD car assembly plant

RESOURCES
What resources/materials are available to us?

Do we need to do any reading/viewing about....?

Do we know any ‘experts’ in the area(s) of this Unit of work? 
Employees at Bunnings. 
Carpenters. 

Mechanical Engineers. 

History of the Billy Cart http://www.smh.com.au/news/national/picture-this-the-rise-and-fall-of-the-billycart/2008/06/13/1213321620691.html 
Bill Nye Simple Machines_0001.wmv
https://www.youtube.com/watch?v=HEsH1iA20GM#t=133
Simple Machines Game

http://www.edheads.org/activities/simple-machines/index.shtml
Assessment
What types of assessment will you use?

Will Rubrics be provided for assessment purposes? 
Anecdotal notes 

Evidence of a working billycart

Check list to check off outcomes. Evidence will come from activities completed throughout the unit. 
Unit Evaluation and Recommendations of this Unit of Work
At the end of the unit of work teachers and students will reflect on the quality of the unit. Student’s reflection will be done through the completion of the KWL chart and their reflective journal. Teachers will measure the quality of the unit from student’s results and their enjoyment. 
It is recommended that students are shown how to safely use the tools. It is also recommended that the community is involved. Also that some lessons will/ should be done in literacy and mathematics lessons to supplement this unit. 
Note: Five (5) Lesson Plans (La Trobe University template) must be attached to this file which show the development of this Unit of Work from Lesson 1 to Lesson 5
	WEEKLY OVERVIEW

These lessons will be done twice a week in the inquiry block. Other lessons around this subject will be done in the English and mathematics block. 



	Week 1 & 2: Introduce the unit of work by explaining to the students we are learning about forces. As part of our unit you will learn how to make a billycart in teams. Complete KWL Chart about forces. Students conduct an experiment with toy cars to see how they move on different surfaces. Conduct an experiment to see how different parts work in machines. 

Watch a YouTube video about how billycarts are constructed. Then discuss and label parts. 



	Week 3 & 4: Introduce the design brief to the students.  They look at investigate in week 1 and design in week 2. They draw a couple of designs for their billycart. Students need to produce a detailed drawing of the working model that explains all it’s working parts, including range & suitability of materials used; key processes used; in what ways modifications & adaptations had to be made; the main design principles used; how it meets the need to which it was intended. 


Students are arranged into teams. In their teams the students assign each other roles. The jobs include timekeeper, recorder, safety officer, director, equipment/materials supervisor, keeper of the journal, organiser.

Students also need to keep a reflective journal where they discuss the design of their billycart, any adjustments/changes to design, group decisions/problems/roles and weekly progress. Students are introduced to the second part of the design brief, which is the process.

 Students learn about the analyse/evaluate part of the design brief. 

They develop a prototype for their billycart. 

· Make a plan

· List your materials needed/ Cost of building cart?

· Who will you contact to obtain materials?

· What tools will be most useful?

· How available are the resources that are needed?



	Week 5: Students start constructing their billycarts.

	Week 6: Talk about the Track for the billycart race. What do the red, green, yellow & checkered flags mean? How to build a track. How many laps, the need for a straight, bends, pit stop etc. A straight track will lessen the risk of accidents. A spectator’s area needs to be designed so on lookers are not in danger from the carts. 

	Week 7, 8 & 9: Students are still constructing billycarts.

	Week 10: Students advertise the race day & take part in / celebrate “The Great Billycart Derby” A race track is developed within the school ground with protective barriers & advertising signage & invitations are issued to the school community.

Teams write an article for the school newsletter & local paper commenting on what they achieved through their inquiry and the performance, energy efficiency & environmental implications of their vehicle design.


LESSON PLAN 1

	

	Topic: Forces

Learning Area: Technology and Design
	Year Level: Grade 4

Duration: 1 hour


	Learning Purpose: Is to activate students’ prior knowledge on forces using a KWL chart. 


	
	Group set up
	Materials

	Engagement (10 mins): Introduce the unit of work by explaining to the students that this term we will be learning about forces. Ask the students to have a think about what they know about forces and what they want to know. Then explain to them that today we will be learning about how to use a KWL chart. I will explain to them that there are three columns where the students need to list what they already know about forces, what they would like to find out about forces and what they learned about forces during this unit of work. But for today the students only need to fill in the first two columns. We will fill in the last column at the end of the unit. I will also model to the students what things they need to write about in the know and want to know columns. So they have a clear understanding how to fill out the chart.    
Procedure (40 mins):

1. Distribute the KWL handout to the students.

2. I will be roving around the classroom to see how the students are doing and to assist them if they are confused about the task.  

Pulling it together (10 mins): Students come back on the floor for share time. We will discuss what the students wrote in the two columns and I will ask some students to share their work.    


	-Students will be attentively listening to my instructions and explanations. 

Students will be completing the KWL chart independently
-Students will be participating in the whole class share time 
	-Whiteboard and markers 
-KWL chart handout


	Observations of students’ learning: I will be using the KWL chart to assess the students’ prior knowledge of forces. 

	Catering for inclusion: I’m catering for visual learners by having a visual display of the KWL chart on the whiteboard. I’m further creating opportunities for all students to be involved in the lesson by having whole class discussions and by explaining the columns on the KWL chart one at a time so all students can follow along. 



LESSON PLAN 2
	

	Topic: Forces
Learning Area: Technology and Design
	Year Level: Grade 4
Duration: 1 hour


	Learning Purpose: Students are learning about how a push or a pull affects how an object moves on different surfaces.  



	
	Group set up
	Materials

	Engagement (10 mins): Ask students how does a toy car move? Do we push it or pull it? Ask some students to demonstrate how it moves. Explain that today we will be conducting an experiment to see how the toy car will move on different surfaces. We are going to test it on the carpet, table, asphalt and the grass area. Students are to record the results in their workbooks.     
Procedure (40 mins): 
1. Students form teams with no more than 4 students in each team. One team member comes to collect a toy car from me.

2. Students test the toy car on the carpet and the tables in the classroom first. They record their observations and list what they did to get the toy car to move on that particular surface. Did they push or pull it?

3. Then we will go outside to test the toy car on the grass and asphalt areas. Students record their results once again. I will be walking around to each group and asking them probing questions such as how did the toy car move on this surface? Did the toy car move the same way each time? What made the toy car move? Why do you think that?
4. Once the students have recorded their results we will head back to the classroom to discuss our findings. 

Pulling it together (10 mins): Each group reports their findings to the rest of the class. I will ask them some more probing questions like did the toy car move the same way on all of the surfaces. We will further discuss things like what made the toy car move and why. 
	-Attentively listening to teacher instructions

-Getting themselves into teams 

-Conducting the experiment and recording results

-Participating in whole class discussion
	-Toy cars

-Student Workbook 


	Observations of students’ learning: I will be assessing the students’ learning by observing them in their groups and taking anecdotal notes. 

	Catering for inclusion: This is a hands on activity which caters for kinaesthetic learners who like to get physically involved in their learning. Also students who like working with concrete materials such as the toy cars to better understand how objects move by either pushing or pulling them. I’m also creating an inclusive learning environment by getting students to work in collaborative learning teams where every student has the chance to contribute their ideas.  


LESSON PLAN 3
	Topic: How machines work. 
Learning Area: Technology and Design
	Year Level: Grade Four
Duration: 1 hour


	Learning Purpose: Students are learning what simple and complex machines are. 



	
	Group set up
	Materials


Ask the students what they think a simple machine is. Explain that a simple machine is a device that makes work easier. Tell the students what a complex machine is. A complex machine is made up of simple machines to create a device that makes work easier. 

	Watch Video Clip. 
I will sort student into teams and explain the various activities to the class as a whole. 

Procedure (35 mins):
A work station will be set up at each table in their room. 
1. Tape a pencil to a table. Then place a ruler on top of the pencil to create a lever. Place an object on one end of the ruler and press down on the other end to lift the object up. Try using objects of different weights. What happens? Is it easier or harder to lift heavier objects? Student move the ruler so that the fulcrum is closer or farther away from the load. When does it become easier or harder to lift the load? Does the load ever become too heavy for the lever, and if so, where is the fulcrum?
2. Make their own pulley. Take two small spools of thread and put a pencil through the center. Then tie the ends of a length of string together to create a loop. Have two students hold the pencils and spools and spin them slowly to create a pulley system. Then have another student write a message and attach it to the thread using a paper clip. Use the pulley to pass the message from one person to the other.
3. Create ramps using a book and building blocks. Students roll different objects down the ramp and measure the distance they travelled. Then have them change the steepness of the ramp by adding or taking away blocks. Students can do the activity again and then see how the travelled distance changes.
4. Play the Simple Machines game on the computers. 
All students will record their observations in their books. If students finish their activity early they are welcome to try one of the other activities. 
Pulling it together (15 mins): 

One person from each group reports back to the class. 

	-Attentively listening to teacher and group conversation.

-silently watching the youtube video.

-Conducting the experiment and recording results

-Participating in whole class discussion

	Bill Nye Simple Machines_0001.wmv
https://www.youtube.com/watch?v=HEsH1iA20GM#t=133
Pencil

Ruler

Spools of  thread

Paperclip

paper

Building blocks

Simple Machines Game
http://www.edheads.org/activities/simple-machines/index.shtml



	Observations of students’ learning: 
I will be assessing the students’ learning by observing them in their groups and taking anecdotal notes during my roving.

	Catering for inclusion: 
This is a hands on activity which caters for kinaesthetic learners who like to get physically involved in their learning. The video will cater for students who are visual-spatial learners. Working in groups will suit students who are interpersonal learners. 


LESSON PLAN 4
	Topic: Billycarts
Learning Area: Technology and Design
	Year Level: Grade 4
Duration: 1 hour


	Learning Purpose: 
Students will gain an understanding of the different parts of a billy cart and how they work together. 



	
	Group set up
	Materials

	Engagement (10 mins): 

Ask students to brainstorm what things they might need to make a billy cart. 
Watch YouTube video of how to make a billy cart. 

Discuss what they saw. 
Explain that today we will be labelling a picture of a billycart. 

Procedure (40 mins):
Students then label a picture of a billy cart. 
Students who finish early can help other students who are not finished. 
Or they can play the billycart racing game on laptops.
Pulling it together (10 mins): 

The teacher will lead the students in a discussion about the different parts of a billycart. As a group we will label one on the board. 


	-Students will be attentively listening to my instructions and explanations and participating in discussion. 

Students will be completing the activity independently
-Students will be participating in the whole class share time

	How to build a Billycart- DIY Bunnings Warehouse
https://www.youtube.com/watch?v=4bDYYT_91lY
Picture of a billy cart
Billy cart racing game:
http://www.abc.net.au/rollercoaster/dash/arena/games/billycart.htm



	Observations of students’ learning: 
I will be roving around the room helping students with their activity. 

	Catering for inclusion: 
Students who are visual-spatial learners will like this activity because they get to watch a youtube clip. The students who are intrapersonal learners will benefit as well because this activity is done individually. Students who work well in groups will find the share time beneficial as well as helping or getting help from other students. 


LESSON PLAN 5
	Topic: Billycarts
Learning Area: Technology and Design
	Year Level: Grade 4
Duration: 1 hour


	Learning Purpose: 



	
	Group set up
	Materials

	Engagement (10 mins): 
Watch a youtube clip of a billycart race. 
Explain that the students will be creating their own billycarts in groups. I will explain that the students will have different roles in their groups and what those roles involve. 
Introduce the design brief to the students.  They will be looking at investigate and design. 
Explain that they will also need to keep a reflective journal where they discuss the design of their billycart, any adjustments/changes to design, group decisions/problems/roles and weekly progress

Procedure (40mins):
In their teams the students assign each other roles. The jobs include timekeeper, recorder, safety officer, director, equipment/materials supervisor, keeper of the journal, organiser.
Individually students will draw a design for their billycart. Students need to produce a detailed drawing of the working model that explains all its working parts. 

Then students will meet back with their group and share ideas. Then as a group they will pool their ideas and create one idea. 
Pulling it together (10mins): 

Students will come back to the floor and share their ideas. We will discuss what thinks they had to consider when making their design, if there are any problems, etc. 


	-Students will be attentively listening to my instructions and explanations. 

-Students will be working in their groups. 
-Students will be participating in the whole class share time

	Design Brief
Students work books. 


	Observations of students’ learning: 
Students will be keeping a reflective journal which will be checked weekly. This journal will form part of their overall assessment for this unit of work.  As students are working I will rove around the classroom helping students. 

	Catering for inclusion: 
Students who are interpersonal learners will benefit from working in groups. I’m also creating an inclusive learning environment by getting students to work in collaborative learning teams where every student has the chance to contribute their ideas.  
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                                       By  Emma and Dorothy. 

