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Term 1                       
Fairground Rides
The focus of the unit is to design and make a model fairground ride, in which an electric motor produces a rotating movement. 

 Key skills: communication using appropriate terminology, problem solving skills, practical modelling skills, design skills, team skills and making suggestions for improvements through evaluation of own work.
	Learning Objectives


	Tasks/Activities
	Vocabulary 
	Resources
	Assessment
	Evaluation of lesson

	Session 1

 Children can experiment with pulley wheels and drive belts to study rotational movement.  
Children demonstrate how the speed of rotation can change in a pulley train.
Children demonstrate how a belt and pulley system can reverse the direction of rotation (by twisting the belt through 180 degrees).


	Whole class discussion - The teacher shows a selection of fairground photographs on the W/B and asks - Who here has been to a fun fair?  What were your favourite rides?
The teacher informs the children that over the next few weeks they will be making their own model fairground ride - choosing from 2 options - a big wheel and a carousel (this limits the rotational axis as horizontal or vertical).  The fairground booklet that will be used to record the stages of ride-development is then shown to the children, with the first stages being explained before the children complete them.
Main Task - using pulley wheels and elastic bands the children work through the first page of the booklet looking at the rotational movements of the pulley wheels. The children can play around with the wheels and elastic bands before coming together again to discuss what they have learned. 

Plenary: different children demonstrate rotational movements using the wheels and drive belts.


	Rotation, Ferris wheel, carousel, model, rotational movement, pulley wheels, drive belts.
	Fairground booklet,
Photographs of rides,


	Q & A session throughout the lesson,
Ability to discuss and demonstrate the use of pulleys and belts to aid rotation.
	

	Session 2

Children can begin to demonstrate an understanding of rotation in the vertical and horizontal plane.

Children can start to use problem solving skills when thinking about design features for a model fairground ride. 

Children can make decisions with regard to the type of ride they will make. 


	Whole class discussion: Recap on the previous lesson and show the next stage of the booklet to be completed.  On the W/B show pictures of children making their own rides and discuss what the children are doing.  Next, refer to the girl in the booklet and ask the following questions: Which way do you think the spindle is going to turn? Is this in the horizontal plane?  How could we adapt the cardboard frame to make the spindle turn in the vertical plane? How can we attach the motor to the frame? Think about the force (torque) acting on the motor from the drive belt - if the belt is too strong will it pull the motor off the frame? Does the drive belt (elastic band) need to be taut?  What would happen if the belt/elastic band was too slack? Look at the spindle.  Would the constant turning of the spindle cause frictional damage on the cardboard frame? How could we over come this? This discussion could be facilitated with a basic model already assembled for the children to look at, (these questions can also be asked at the end of the unit too to determine progression in the understanding of designing and making a model ride).
Main Activity: The children draw a picture of the model ride that they want to make - thinking about materials they want to use, colour scheme for their ride and the name of the ride.
After this the children label the photograph of the girl - using keywords found at the back of the booklet. 
Plenary: Children show their drawings of the ride they want to make and inform the others of the name of their ride.


	 Ferris wheel, carousel, model, frame, spindle, drive belt, battery/cell, electric wire/crocodile connecting leads, electric motor, friction, force.
	Photographs of children making their own rides,

Fairground booklet.

Drawing equipment - coloured pencils…


	 Q & A session throughout the lesson.
Correct labelling of a picture depicting a frame for a model ride.
	

	Session 3

Children can select the materials needed to make a frame for holding a rotating mechanism for a model ride.

Children can assemble equipment to make a rotating mechanism for a model ride.
	 Whole Class: Quick recap on everything learned so far before discussing step 1 in the booklet.  The teacher explains what is expected by the end of step 1, encouraging the children to use the photograph on the previous page in the booklet as guidance. 
Main Activity: The children collect the relevant equipment to start assembling a framework for their ride.  In their groups they create the frame that will hold the electric motor enabling their ride to rotate. Once the frame has been made and works the teacher will take a photograph that can be stuck into individual booklets.  The children list the equipment used for the frame but do not complete the instructional section as this can be completed during literacy (if it ties in with the literacy lesson structure - otherwise it can be completed as a whole class at the end of the session).

Plenary: different teams of children show their frames to the rest of the class discussing how they worked together to construct them.
	Electric motor, rotation, Ferris wheel, carousel, model, frame, spindle, drive belt, dowel, battery/cell, electric wire/crocodile connecting leads


	Cardboard boxes, motors, electric wire/crocodile clip and leads, cotton reels, dowels, cardboard disks, spindles, elastic bands, batteries and fairground booklet.

Digital camera


	Q & A session.

Ability to assemble a mechanism that rotates.

Ability to work as part of a team.
	

	Session 4

Children can construct a model ride.

	Whole Class: The teacher discusses the progress made so far and what the next step will be, referring to step 2 in the booklet.

Main Activity: All children to retrieve their frameworks and move onto step 2 in the booklet to assemble their fairground ride. Thinking about: what materials they are going to use, how sturdy the structure needs to be (without it being so heavy that the motor cannot turn it).  The children should experiment with the materials available - looking at weight, flexibility or rigidity.  
 The teacher can give ideas here about the use of paper plates, lollypop sticks, tooth picks, and coloured card/paper. Children will draw a diagram of their model before they start to make it, this should help with their clarity of thought about how to assemble their ride.
Plenary: Everyone comes together to either show what they have completed so far or to talk about problems they have encountered.

NB: The diary extract in the booklet can be completed during a literacy lesson or omitted if this does not fit with literacy objectives.
	Materials, flexibility, rigidity, assemble, 
Construct,

design

equipment,
	Digital camera,
cardboard, paper plates, tooth picks, lollypop sticks, glue, glue gun, coloured card and coloured paper, string, fishing wire, colouring pencils, paints, felt tips, ribbon.

Fairground booklets.

Pictures of children making their rides. 
	Ability to discuss the progression of their model.
Ability to assemble material to build a model ride.
	

	Session 5

Children can construct a model ride.

Children can make modifications to their model as they go along. 


	Whole class discussion: Recap on what has occurred so far - making reference to the booklet and showing examples of work. 

Main Activity: Children to continue to work on their rides, adding more decorations or modifying the ride if needed.
Plenary: Children show what they have completed so far and discuss any problems they have encountered.


	Assemble, construct, design, make.
	Digital camera,
Fairground booklets.
	Ability to evaluate own work through discussion. 
	

	Session 6

Children can evaluate against their original criteria and suggest ways that their ride could be improved.

Children can control a model fairground ride using an interface connection to a computer.

Children can present their fairground ride to an audience and explain how they made their model. 


	 If all goes to plan then during this session the children should be finishing off their models; adding the final touches and making sure that their actual rides still rotate. The booklets can be completed and photographs can be taken.

Extension Activity:

HA/MA groups - to connect their models to a computer and interface connection.

 LA groups: Groups of children present their models to another class (or the rest of their own class) and talk through exactly how they went about making their own rides.
	Computer interface connection.
Presentation.
	Computer and interface connection.
Digital camera.
	Ability to discuss the project undertaken and evaluate problems faced when creating the fairground ride.
	

	Evaluation of the unit

Expectations of the pupils by the end of the unit:

Most children will: have become familiar with how an electric motor behaves when connected in an electrical circuit; have harnessed the rotation produced by the motor to drive a moving part on a model they have made, employing belts and pulleys - if needed; have designed, made, evaluated and modified their ride and possibly linked it to computer control.
Some children will not have made so much progress and will: have relied more on teacher support to produce a model with a rotating part, which may or may not be driven by an electric motor and may not have used computer control.
Some children will have progressed further and will also: have analysed possible designs to some depth against the design criteria, displaying an awareness of constraints and the implications of changes; have produced a working model which can rotate at different speeds and may include other rotating mechanisms within the model; have produced a model whose appearance and finish is of a high standard; have communicated their design ideas clearly and implemented improvements.
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------



