Unit of Work – “Solar Cars” - Lesson Outline:
	No.
	Concepts covered
	Activities
	Materials
	Assessment

	1
	· Construction of solar Lego® car.
· Basic wiring of PV module to motor.

	· Fill out probe worksheet (to be handed in)

· Discussion of car requirements:  frame, wheels, driving force, drive train, energy source
· Discussion of instructions.

· Building car

· Testing car


	Pre-constructed Lego®
solar car with instructions and photographs.

Lego® kits
Solar panels
Small electric motors, Connection wires, Flywheel disc
Floodlight (for testing)
	PROBING:

Worksheet – Basic car components

INFORMAL

Participation in working on models & discussion

FORMAL
Final product – does it work using solar power?

	2

A+B
	· DMM training
· Introduction to solar panels.

· Panels in series & parallel
	· DMM training – highlighting good contact with leads, reading displays, areas of the dial for voltage.

· Parts A and B of photovoltaic cell workbook – measuring voltages of multiple cells in series and parallel, and determining efficiency of each part of the panel.

· Final discussion on findings and variations.


	DMMs with leads.

“Torch” batteries.

Aluminium foil
Photovoltaic modules.

Black paper.
Floodlights (or outside).
White board markers.
	PROBING

Answers to verbal questions on DMM, and series and parallel circuit questions.
INFORMAL

Participation in group work and in discussion.
FORMAL
Workbook answers (to be handed in at the end of the unit)

	3

	· V, I measurement 
· Power determination
· Area to power ratio
	· Chalk and talk for introduction to voltage, current, and power.

· Part C of photovoltaic cell workbook – measuring current, voltage, resistance (using Ohmic resistor and motor) and power, including while the motor is running, with the fan and while stalled).
· Final discussion on findings and variations.


	DMMs with leads

PV modules

Small electric motors.

Resistors.

Rulers. 

White board markers.


	PROBING
Answers to verbal questions on voltage, current and power.
INFORMAL

Group work involvement and group abilities
FORMAL

Introduction of project – prepare rhyme, song, ____ to explain V, I, P 
Workbook answers.

	4
	· review of electromagnets

· motors – electric to magnetic to torque conversion
	· Probing and review of electromagnets

· Prac – make own motor w/ wire, cups, magnet & battery
· Part D of photovoltaic cell workbook

· Motor Theory – linking a switched magnetic field to rotational motion, commutators

· Reading and answering questions on motor theory for homework
	overhead projector

small nails

large horseshoe magnet

transformer wire

paperclips

magnets

plastic cups

masking tape

alligator clip wires

sandpaper

wire cutters

AA alkaline batteries
battery holders

film canisters
	PROBING

Answers to verbal questions on electromagnets
INFORMAL

Teamwork skills, motor performance
FORMAL
Prac Reports, answers to reading questions

	5

	· Photo-voltaic principle
· Effects of performance on the PV modules (direction of PV module and colour effects)
	· Animation of solar cell function followed by discussion.

· Part E of photovoltaic cell workbook – testing effects of both angle and colour on the PV module.

· Final discussion on findings and variations
	MM Flash animation with computer and data projector.
PV modules.

Red, yellow, green and blue cellophane.

DMMs with leads. Protractors.

White board markers.
	PROBING

Answers to verbal questions on photovoltaic function.
INFORMAL
Participation in experiments.

Group and discussion involvement. FORMAL
Workbook answers.

	6
	· reward lesson
· tying up concepts
	· Brainstorming and concept mapping of core ideas – Circuits, Motors, and Photovoltaic principle

· Solar car races (timed)
· Discussion of why some cars faster than others
· Follow up survey for homework
	Stopwatches
Lego® models

floodlights on stands (or outside)
	PROBING

INFORMAL

Responses during brainstorming & concept mapping
Car performance in races
FORMAL
Hand in poem / rhyme
Follow up survey


Notes:

Lesson – elec measurement

measure V, I, across known R

explain DVM

try with another R

cloud eff check

cover one cell/half cell to see change in eff

summarise some properties of solar panels

solar panels/motors in series or parallel or both?

Lesson - motors
measure V, I, across motor:  running 

why difference?

what is a motor?  how does it work

break larger DC motor apart as class/teacher cut sample/make own on paperclips & cup

review electrical/magnetic force link

think covering solar panels would be a bit much – possible extension if someone was interested

boats as extension

Lesson – 

finish car for racing

Lesson – races

“race” the cars against the clock – artificial light source in class, 2 runs each

collect data on times chart and compare

how can you make your car go faster?

Lesson – belt drive reduction

what is our gear ratio & what does it mean?

how can we change?

measure torque?

Lesson – gearing experimentation/optimization w/ cars

