  
DT: Mechanisms: Roman Chariots.   · Research and develop design criteria to inform the design of innovative, functional, appealing products that are fit for purpose, aimed at particular individuals and groups.
· Generate, develop, model and communicate their ideas through discussion, annotated sketches, cross-sectional and exploded diagrams, prototypes, pattern pieces and computer-aided design.
· Understand and use mechanisms (e.g. wheels and axles) in their product.
· Select from and use a wider range of materials and components, including construction materials, textiles and ingredients, according to their functional properties and aesthetic qualities.
· Select from and use a wider range of tools and equipment to perform practical tasks accurately.
· Evaluate their ideas and products against their own design criteria and consider the views of others to improve their work.
· Understand how key events and individuals in design and technology have helped shape the world.
· Make a moving vehicle from construction equipment.
· Join wheels and axles effectively and explain how they work.
· Choose from a range of materials to build a functioning moving vehicle
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Mechanical Systems: Making a Roman Chariot
 
In this topic, children will explore the ways in which the Romans entertained themselves and others in the empire by holding gladiator fights and chariot racing! Pupils will design and build their own chariot before racing them! 


Design and Technology 
 


	Lesson 1: Children will research Roman Gladiators 
FOCUS: To investigate Roman entertainment from a range of sources.
Resources:
Topic Books
Images of gladiators 
Roman Artefacts 
Artefact Record Sheet

Whole Class:
The Romans liked entertainments but there was no electricity. This was long before the all the things we have to keep us entertained. What types of entertainment do you think the Romans enjoyed?
Have you heard of gladiators?
Watch the video about the colosseum. https://www.youtube.com/watch?v=e-x74MFiWkg As it plays, point out the many mosaic images of gladiators and chariot racing. Explain that artefacts such as these are one source of understanding about history. What do you know about gladiators? They were men (sometimes women) who fought in front of an audience. The Romans first thought of gladiators when they found out that the Etruscans killed a prisoner or a slave at the funeral of one of their soldiers. A life for a life- a gift to the dead man. The Romans took this as a step further and at their funerals would have two salves or prisoners fight to the death over the grave of the dead man. The Romans liked the gladiator fights so much they began to ask for them before they died. They went on the set up gladiator schools and huge gladiator arenas where the public could come and watch. 
Show children the image of a leather shoe. Mode jotting down notes on the sheet (session 1 resource 1). Discuss with the class what it could be made of, who would have worn it, what does it tell you about the weather in Italy (warm), etc. 

Mixed Ability Groups:
Children look at the images of different artefacts and jot down everything that they could learn from that artefact and what they think it might be uses for. What is made of? What was it used for? What does the image depict? Why? 
Each group chooses 2 or 3 images and complete worksheet for that artefact. 
Some worksheets could be photocopied as part of the topic display. 
Plenary:
Take responses from each group about what they have learned from the artefacts. Why are they so important to historians? Discuss where the artefacts are found. Where are they stored? Why are they so precious?

	Lesson 2: Pupils will learn about chariot racing. 
FOCUS: To investigate Roman entertainment from a range of sources. 
Resources: 
Topic books 
Construction Equipment (LEGO – acquire much prior to the session)
Images of chariot racing 
Images of Circus Maximus
Whole Class:
Gladiator battles were a popular form of entertainment for the Roman masses which tell us they really enjoyed competitive sports- particularly violent ones. Has anyone seen pictures or read about Chariot racing? It was men or boys as they are lighter, racing on stand up chariots pulled by horses. Show children a picture of a chariot racer (Resources 1 S2). The most famous racecourse in the Roman Empire was the Circus Macimus in Rome. Like the amphitheatres there were racecourses all over the Empire. Show a picture (Resource 2 S2) of the Circus Maximus and its old position in old Rome. Races could be violent, it was not uncommon for participants and/or horses to be injured or die/ A day out at the races was even more popular than the gladiators. The Circus Maximus actually seated up to 250,000 people. Roman families sat together unlike the Colosseum where women sat separately. They liked to bet. 

Watch the BBC Clip https://www.bbc.co.uk/bitesize/topics/zwmpfg8/articles/z2sm6sg 
Ask children to sketch what the chariot looked like. Shape, size, where it joined the horses, how many horses etc. 
Explain that over the next few lessons we will be designing and making a chariot. 


Main Activity: 
1 Use construction equipment to assemble a moving mechanism that resembles a chariot

Plenary: 
Children show the mechanisms they have constructed and explain what they’ve used to build them. Do they work? How do they work? Share new information that children have discovered. 




	Lesson 3: How wheels and axles work 
FOCUS: To join wheels and axels effectively, choosing appropriate materials, and explain how they work. 
Resources: 
Card
Paper
Straws
Wooden Dowels 
Glue 
Tape 
Stapler 
Paper clips 


Whole Class: You will need to make 2 prototypes of the different wheel/axle joins to show the class before this session. (see 1 and 2 below)
Discuss wheels and axles with the class. What can they remember about their models from last lesson? The initial discussion should highlight how in depth we need to go with this objective. How does a pram move? How does a car move? What about a wheel barrow? 
Can children name the wheel, the axle, the chassis?
Check that children clearly understand what each of these components are. Do they understand that the wheels and axles can be assembled in 2 different ways? 
1 The wheels are attached loosely to a fixed axle and the wheel is free to rotate. 
2 The wheels are attached tightly to the axle but the axle is not fixed in place so it is free to rotate.

Show the children two prototypes of different ways a wheel and axle can work. Introduce the word ‘chassis’ and explain it is the base frame of the moving mechanism. Today they will need to make a small 4 wheels veichle to carry 3 paper clips from one side of the table to the other. Around the classroom have a range of materials available: pre drilled squared wood, card, paper, straws, wooden dowel, glue, tape, stapler, paper clips. They must decide which wheel/axle design they will use. How can they join them together? How can they join them to the chassis?

Differentiated Activity:

	Mild: 
Allow this group to have your prototypes to dissemble and reassemble whilst making their own vehicle with a wheel/ axle design of their choice. They must test their vehicle? Did it fulfil the design brief?
	Medium: 
With a partner, children make their vehicle choosing one of the wheel/ axle designs. They must test their vehicle. Did it fit fulfil the design brief? 
	Hot: 
With a partner, children make 2 vehicles with the different wheel/axle designs. They must discuss which one they thought was easier/ stronger/ better. They must test their vehicle. Did it fulfil the design brief? 

	Plenary: 
Take feedback from the group that made both designs. Which did they think was better? Why? Did they all fulfil the design brief? What part did they find difficult? Do all the vehicles looks the same? Take pictures for evidence

	Lesson 4: Design a fit for purpose Roman Chariot
FOCUs: To generate a design for a Roman Chariot based on research, prior knowledge and the design brief.
Resources: 
Pre-cut lengths of square wood cut within maximum and minimum lengths, design sheet
Whole Class:
Watch this clip. https://www.youtube.com/watch?reload=9&app=desktop&v=KjXP-wstrUY 
Explain again that we are going to be designing and making a chariot. What is the purpose of a chariot? 
Jot down responses- fast, strong, carry one racer, 2 wheels etc. 
These form our design brief. Children to work in pairs to construct one sentence (design brief) about the chariot. 
To build a fast and strong 2 wheeled chariot pulled by 4 horses and carry one rider around a race track. 

Enlarge the design sheet (resource 1 s4)
Explain that children are to draw 1 ‘design idea’ not to scale then they can draw the same design and draw the chassis ‘to scale’ and one wheel ‘to scale’ (they can draw round actual materials), one a separate page (see design sheet) a carriage not to scale. The chariot must be able to be pulled by the horses. Their design must be labelled. Which wheel/axle design are they using? What materials will be used? Are all the materials useful for this design brief? 
How big will the chariot be? Show children minimum and maximum lengths for their chassis and size of the wheels available for the project.

Main Activity: 

	Mild: 
As a group, design a chariot that meets the design brief. Consider the materials needed and how they will be joined together. 
	Medium/Hot: 
In groups of 2 or 3 children to discuss the design of a chariot that meets the design brief. Consider the materials needed and how they will be joined together. Individually complete a design sheet remembering to include the brief decided earlier. 

	Plenary: 
Ask the Mild group to explain to the class what their design is. Why did they choose those materials? That shape? Those joins? If it works, will it fulfil the design brief?

	Lesson 5: Children will build a chariot and research the Circus Maximus. 
FOCUS: To safely and accurately select told and equipment to build a Roman chariot
Resources: 
Card, Square wood, Glue Guns, Tape, Saws, Dowel, Drills (6mm drill bits),  Design Sheet, images of chariot designs

Whole Class: 
Children are going to begin to make their chariots. Discuss safe practice when using tools. 
Move around slowly. Be aware of your surroundings, Learn how to use the tools, Gather all your resources before beginning, Keep referring to design plan, Keep work area clear and tidy, Put things away when you’ve finished. 

Demonstrate how to use a hand saw properly to cut a piece of dowel (axle) or a piece of ply (chassis). 
Never saw directly on the table. Always using a bench hooks or G cramp the material in some way. Draw the saw towards them to make a notch. Make sure you add effort and force on the push stroke. Keep your hand and arm in line with the saw cut. Support material when nearly finished to prevent splintering. 

Main Activity: 
Because there are so many tools and materials that are needed for this activity make sure there is plenty of room (might be worth booking out the hall and have 3 adults for both classes together). Have a small guided session where children work on building their designs with a teacher on hand to develop their understanding of how to strengthen and reinforce some elements and how to safely cut wood using a hand saw. 

Because of the safety elements of this session- it might not be completed in one session. 

Organise following stations over 2 afternoons
Measuring & sawing station, drilling station, chassis and wheel station, gluing station, measuring and cutting card station (for base and carriage), painting station

1 Build a Roman Chariot from their design, annotating the sketch and making changes where necessary. 
2 Look at images of Roman chariots and create a pattern for the front of their chariot. They were often decorated with intricate and ornate designs. 
3 Use the internet and/or topic books to research the Circus Maximus. How big was it? How many people could fit in it? What still remains today? Who sat where? How many people races? What was it built from? Complete an information poster with all the information on. 

Plenary: 
Spend tome looking at everyone’s chariots. What have you done well? What didn’t work? What would you change next time? Did it fulfil the design brief? Take a photo of the chariots with the horses and rider. 

	Lesson 6- Children will evaluate the Roman chariot design. 
FOCUS: To evaluate the effectiveness of their chariot based on the design brief. 
Resources: 
Photos of chariots 
Evaluation sheet 

Whole class: 
As a class discuss the different skills they have used in the designing and making process. What parts did you enjoy? What was difficult? Explain that within a classroom, small budget we have certain limitations. 
In the world today there are engineers whose job it is to continue to develop and improve the materials available. Materials are stringer and lighter than ever before. What is the environmental impact of these changes? What changes do you think the Romans could have made to their chariots if they had the resources we have today? 

Explain that the children will evaluate their chariots using the evaluation sheet. 

Main Activity: 

	Mild: 
As a group discuss the children’s chariots. Did it fulfil the design brief? Stick a photo of their finishes chariot (from different angles) on the design sheet. Write a brief summary of how well they think they achieved the design brief. 

What were they pleased with? Why? 
What would they do differently? Why? 
	Medium/ Hot: 
With a partner children discuss their chariot. Did it fulfil the design brief? Stick a photo from different angles on the design sheet.

Write a brief summary of how well they think they achieved the design brief. What were they pleased with? Why? What would they do differently? Why? What changes did you have to make from their original design? Why? 

	Plenary: 
Take responses from selected children. What would you do differently next time? Did your chariot fulfil the design brief? Is there a different material you would use? Why? 
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