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	CONTEXTS 


	Time

(h)
	KEY CONCEPTS
	ASSESSMENT

	
	
	
	F
	E
	M
	Time
	Description
	Task type
	Conditions

	Sem 1 (55 h)
	Cars—Speed and safety
	25
	1, 3, 4
	2, 3, 4
	1, 2
	End term 1
	1. End of unit examination
	WT
	90 min, exam conditions

	
	Rocket science
	30
	1, 2, 3, 4
	2, 3, 4
	1, 2
	Term 2
	2. Design, construct, test and critique a model rocket
	EEI
	8 weeks

	Sem 2 (55 h)
	Amusement park physics
	25
	1, 2, 4
	1, 2, 3, 4
	1, 2
	Term 3
	3. Experimental investigations pertaining to theme park rides
	EEI
	8 weeks, group work

	
	Car audio
	25
	1, 2, 3, 4
	1, 3
	1, 4
	Term 4
	4. Research assignment: Choice of topic
	ERT
	4 weeks

	
	Physics in the home—Power stations
	5
	1, 2, 3, 4
	1, 3, 4
	1, 4
	End term 4
	5. End of unit examination
	WT
	120 min, exam conditions

	Sem 3 (55 h)
	Visiting the reef
	20
	1, 2, 3, 4
	1, 2, 3
	1
	Term 5
	6. Research assignment: Choice of topic
	EEI
	8 weeks

	
	The sounds of music
	25
	1, 2
	1, 2, 3
	1, 2
	End term 6
	7. End of unit examination
	WT
	90 min, exam conditions

	
	Discovering the Solar System
	10
	1, 2, 3, 4
	
	1, 2
	Term 6
	8. Research assignment: Choice of topic
	ERT
	4 weeks

	Sem 4

(55 h)
	Crime scene physics
	25
	1, 2, 3, 4
	1, 2, 3, 4
	1, 2, 3, 4
	Term 7
	9. Presentation: Crime scene investigation technique
	ERT
	4 weeks, group

	
	The search for understanding
	30
	2
	1, 2, 3, 4
	3, 4
	End term 8
	10. End of unit examination
	WT
	120 min, exam conditions


F force; E energy; M motion. EEI extended experimental investigation; ERT extended response task; WT written task.

Cars—Speed and safety

Overview: Isaac Newton is often seen as the founder of physics as we know it. This unit allows students to explore many of the concepts developed from Newton’s laws of motion in the familiar context of the motion of motor vehicles. It also provides a variety of opportunities to develop basic skills in measurement, qualitative and quantitative data analysis, and research. As many year 11 students are of an age when they are learning to drive, this context should provide a motivating platform for the study of physics.

Key concepts: F1, F3, F4, E2, E3, E4, M1, M2

	Focus
	Key ideas
	Possible learning experiences

	Mathematical tool kit
	· Measurements and calculations

· Graphs and tables

· Mathematical skills

· Units

· Writing scientific reports
	· Teacher exposition and questioning.

· Graphing exercises.

· Simple measurement exercises.

	Acceleration
	· Acceleration

· Equations of motion
	· Calculate acceleration of cars from performance data.

· Library research into vehicle performance.

	Stopping
	· Equations of motion

· Units

· Velocity
	· Reaction time investigation.

· Investigate factors affecting stopping distances.

	Braking and friction


	· Friction

· Newton’s first law of motion

· Newton’s second law of motion
	· Calculate deceleration of cars from various data.

	Safety
	· Momentum and impulse

· Pressure
	· Video analysis of a crash test.

· Teacher exposition and questioning.

	Safe cornering 
	· Circular motion

· Bernoulli’s principle

· Centre of mass

· Rotational motion: torque

· Newton’s third law of motion
	· Teacher exposition and questioning.

· Compare road corner radii to speed limits.

	Collisions 
	· Momentum and impulse

· Collisions: one and two dimensions
	· Data logging: elastic and inelastic collisions.

· Investigate reduction of speed limits.


Resources: Heinemann Queensland Science Project—Physics: A Contextual Approach
Rocket Science

Overview: Since the dawn of time, mankind has looked to the stars and dreamed of reaching the heavens. But until recent centuries we have not been able to get off the ground. Today, it has become routine for powerful rockets to lift thousands of tonnes into orbit around the Earth, to travel to the Moon or to send probes to explore the outer reaches of the Solar System. It is modern developments in physics that have made all of this possible. In this context we investigate the physics of rocketry, unveiling the principles that put the heavens within reach.

Key concepts: F1, F2, F3, F4, E2, E3, E4, M1, M2

	Focus
	Key ideas
	Possible learning experiences

	Launching to new heights:
	
	

	· Getting off the ground

· A question of force

· A violent reaction

· Gaining momentum

· Conserving energy
	· Newton’s first law of motion

· Acceleration

· Gravity

· Newton’s second law of motion

· Mass and weight

· Newton’s third law of motion

· Momentum and impulse

· Energy and work

· Power—mechanical

· Potential energy

· Kinetic energy

· Friction
	· Inertia investigation.

· Air-powered rocket investigation.

· Refine the design of a rocket car.

· Model rocketry.

· Build a wind tunnel.

	In orbit:
	
	

	· Satellites

· Floating in air
	· Gravity

· Circular motion

· Critical velocity

· Escape velocity

· Terminal velocity
	· Pendulum to simulate satellite motion.

	Down to Earth:
	
	

	· Re-entry

· Recovery devices
	· Escape velocity

· Terminal velocity
	· Investigate free fall using a Styrofoam cup with a hole.

· Investigate one of the techniques used to create a free-fall environment.

· Measure the acceleration due to gravity in the classroom using a computer interfacing device.

· Research the results of an important experiment which has been performed in a weightless environment.

· Conduct a debate around the statement: ‘The governments of the world have more important things to spend their money on than space programs’.


Resources: Heinemann Queensland Science Project—Physics: A Contextual Approach

Amusement Park Physics

Overview: Rides in amusement or theme parks provide an interesting way of demonstrating the application of physics (particularly mechanics). In this context, several generic types of rides are analysed with respect to the physics principles at work. The analysis can be undertaken theoretically, using the text, or measurements of existing rides can be used. The theme throughout the context is the safe design of theme park rides.

Key concepts: F1, F2, F4, E1, E2, E3, E4, M1, M2

	Focus
	Key ideas
	Possible learning experiences

	Ferris wheel
	· Gravity

· Circular motion (centripetal force and acceleration)

· Velocity
	· Practical activity 52: Newton’s second law I.

· Practical activity 63: Centripetal force.

· Practical activity 64: Acceleration due to gravity.

	Roller coaster
	· Friction

· Potential energy

· Equations of motion

· Vectors

· Energy and work

· Kinetic energy
	· Practical activity 48: Acceleration down an incline.

· Practical activity 53: Conservation of energy.

· Practical activity 59: Projectile motion.

· Experiment concerning different shaped slopes (page 5).

	Acceleration is fun?
	· Acceleration

· Mass and weight

· Newton’s first law of motion

· Newton’s second law of motion

· Newton’s third law of motion

· Circular motion

· Vectors
	· Practical activity 50: Force and equilibrium.

· Practical activity 51: Newton’s second law I.

· Practical activity 52: Newton’s second law II.

· Practical activity 64: Acceleration due to gravity.

	Power requirements for a roller coaster
	· Power—mechanical
	

	Carousel
	· Circular motion

· Newton’s first law of motion
	· Practical activity 63: Centripetal force.

	Spin dry cycle!
	· Vectors

· Circular motion
	· Experiments measuring centripetal force and acceleration.

	Bungee!
	· Energy and work

· Potential energy

· Kinetic energy

· Hooke’s law

· Newton’s second law of motion
	· Practical activity 62: Hooke’s law: Determining k for a spring.

	Slingshot
	· Pendulum (simple harmonic motion)
	· Experiment: Simple harmonic motion and period.

	Spin and turn and up and down
	All of the above.
	


Resources:  Heinemann Queensland Science Project– Physics: A Contextual Approach:

Car Audio

Overview: Some people want a killer sound system in their car these days, but most of us just want to know that we can turn up our favourite tunes and have them sound great. It is the sound principles of physics that enable us to do this. Car audio opens up a fascinating realm of physics in which electronics harmonises with electromagnetism, acoustics and even optics… and the result is sweet music to the ears.

Key concepts: F1, F2, F3, F4, E1, E3, M1, M4

	Focus
	Key ideas
	Possible learning experiences

	Sound principles
	· Waves in one dimension
	

	Sound sources:
	
	

	· Radio

· CD players
	· Electromagnetic spectrum

· Waves and their speed

· Lasers

· Waves in two dimensions
	· Investigate the workings of an old radio, cassette player or CD player.

· Research AM and FM properties.

· Use a spark induction coil to examine radio waves.

· Investigate radio waves using an oscilloscope.

· Build a crystal radio.

· Research the effects of digital and analogue recording systems.

	Sound amplification:
	
	

	· Amplifier principles

· Amplifier power

· Amplifier operation
	· Electricity

· Power—electrical

· Semiconductors
	· Compare the power output of two amplifiers.

· Research the different ways in which amplifier power is stated.

· Write an occupational health and safety report on the dangers of hearing loss from long-term exposure to loud music.

· Investigate different types of amplifiers.

· Design and build a single transistor amplifier.

	Sound reproduction: speakers
	
	

	· Speaker operation

· Types of speakers

· Speaker configurations

· Crossovers
	· Magnetism and electromagnetic induction

· Electricity

· Capacitors and inductors
	· Dissect an old speaker and locate the magnet, voice coil and diaphragm. 

· Prepare a PowerPoint presentation which compares and contrasts a range of materials for speaker cones.

· Use a sinusoidal signal generator, to investigate the effect of a crossover on a sound signal.

· Design and construct a crossover system for a speaker network.

· Design and construct a fully enclosed subwoofer box.

· Investigate the spectral response of the interior of a vehicle or your bedroom. 

· Build a working speaker from scratch.

· Research the significance of mounting speakers in boxes or enclosures.

· Discuss the differences in construction and performance between first-order, second-order and higher-order crossovers.

· Use appropriate computer software to design a program to calculate the correct capacitor and inductor values for a crossover system.


	Focus
	Key ideas
	Possible learning experiences

	Sound transmission: cables
	
	

	· Power cables

· Speaker cables

· Mutual inductance

· Optical fibre

· Fuses
	· Power—electrical

· Electricity

· Magnetism and electromagnetic induction

· Waves and refraction
	· Investigate the pros and cons of a 12 V electrical system in a car.

· Plan the wiring system for a high-end car audio installation.

· Investigate resistance in long lengths of copper wire of different gauges.

· Design and construct the circuitry and wiring for a security system for a vehicle.


Resources: Heinemann Queensland Science Project—Physics: A Contextual Approach
Physics in the Home

Overview: Everything that happens in the home in terms of making our lives comfortable and enjoyable is reliant directly or indirectly on physics. This context looks at how electricity and water are brought to our homes. It then goes on to consider how the issue of heat is dealt with in the home. The context ends with a look at how light is created and how electromagnetic radiation generally is employed within the home.

Key concepts: F1, F2, F3, F4, E1, E2, E3, E4, M1, M4

	Focus
	Key ideas
	Possible learning experiences

	From the power station:
	
	

	· Generators
	· Power—electrical

· Magnetism and electromagnetic induction

· The operation of generators*
	· Teacher exposition and questioning.

· Compare and contrast DC and AC generators.

	· Transmission lines
	· Electricity

· Resistivity and power loss*
	· Experimentally determine the resistivity of materials.

	· Transformers
	· Magnetic fields

· Magnetism and electromagnetic induction
	· Create a transformer that can act as a step-up or step-down transformer.

· Practical activity 92: Transformer operation.

	· Distribution
	· Electricity

· Household electricity*
	· Investigate the meaning of ‘three-phase’ in terms of energy supply.

· Research other means of generating electricity.


*These key ideas are developed within this context.

Resources: Heinemann Queensland Science Project—Physics: A Contextual Approach

Visiting the Reef

Overview: A successful visit to the reef generally involves either snorkelling or scuba diving. This context investigates the physics principles that underlie these activities, particularly the effects of depth when diving. By providing an overview of life within an environment very near but very different to our own, it is expected that students will gain an appreciation of the variety of the principles of physics that surround them. 

Key concepts: F1, F2, F3, F4, E1, E2, E3, M1

	Focus
	Key ideas
	Possible learning experiences

	Buoyancy:
	
	

	· Downwards force

· Upwards force
	· Mass and weight 

· Density 

· Buoyancy

· Equilibrium
	· Investigation of objects regarding mass, volume, density, shape and buoyancy.

· Swimming pool activities relating volume and buoyancy.

	Breathing underwater:
	
	

	· How our lungs work

· Using a snorkel

· Scuba

· Clearing masks and snorkels
	· States of matter 

· Pressure

· Ideal gas laws
	· Teacher exposition and questioning.

· Create a working model of the lungs.

· Comparison of CPR techniques for babies, children and adults.

· Undertake recreational instruction in snorkelling.

· Complete a resort dive (or introductory dive).

	Pressure underwater:
	
	

	· Pressure changes and buoyancy

· Pressure and the human body

· Toxicity of gases
	· Pressure 

· Ideal gas laws
	· Teacher exposition and questioning.

· Swimming pool activities involving balloons and depth.

· Create a model of a Cartesian diver.

· Research how a hyperbaric (recompression) chamber is used to treat decompression sickness (‘the bends’).

	Staying warm:
	
	

	· Temperature and depth

· Surface effects

· Insulating suits
	· Ideal gas laws

· Electromagnetic spectrum

· Heat and temperature

· Latent heat
	· Teacher exposition and questioning.

· Research into methods of Sun protection.

· Comparison of winter and summer clothing materials and styles.

	Looking around:
	
	

	· Locating objects

· Colour vision
	· The human eye*

· Waves and refraction

· Electromagnetic spectrum
	· Optometrist or similar as a guest speaker.

· Investigation of light refracting through different combinations of media.

· Try underwater photography.


*This key idea is developed within this context.

Resources: Heinemann Queensland Science Project—Physics: A Contextual Approach
The Sounds of Music

Overview: This context is about music and sound generally. It looks at how instruments create their sound and how the properties of sound are considered in the design of concert halls. The context goes on to look at how the properties of sound are put to use in such things as ultrasound. For those into the reproduction of sound, the context concludes with a look at the physics that dictates the design of loudspeakers.

Key concepts:  F1, F2, E1, E2, E3, M1, M2

	Focus
	Key ideas
	Possible learning experiences

	The elements of music:
	
	

	· Volume
	· Waves and their speed

· Intensity and decibels*


	· Practical activity 40: Pitch, loudness and quality.

· Qualitatively investigate the sound generated when air is blown over the mouth of bottles with varying amounts of water in them.

	· Pitch


	· Sonic spectra*
	· Research the effects of low level but prolonged sound from things such as computers and air conditioners.

· Research the purpose of a graphic equaliser.

	Generating sound:
	
	

	· String instruments


	· Waves in one dimension

· Mersenne’s law of strings*


	· Investigate qualitatively the size and sound produced by a variety of instruments.

· Quantitatively determine Mersenne’s law of strings.

	· Brass and the didgeridoo
	· Waves and their speed

· Waves in one dimension
	· Teacher exposition and questioning.

	· Woodwinds
	· Edge and reed instruments*
	

	· Harmonic spectra


	· Fourier analysis*
	· Use a CRO to investigate the harmonic spectra produced by a variety of instruments.

	· The voice
	
	

	Acoustics:
	
	

	· Reflections
	· Waves in two dimensions

· Reverberation*


	· Teacher exposition and questioning.

· Research how bats use the Doppler effect in echolocation.

	· Interference
	· Nodal and anti-nodal points*
	· Practical activity 44: Interference of sound.

· Investigate the interference of sound from two speakers, in a hall and outside.

	· Absorption
	· Absorption and reverberation time*
	· Approximate the calculation of the reverberation time for sound produced in a hall and compare the result with a measurement of it.


*These key ideas are developed within this context.

	Focus
	Key ideas
	Possible learning experiences

	Effects and uses of sound:
	
	

	· Impedance
	· Collisions

· Momentum and impulse

· Acoustic impedance*


	· Teacher exposition and questioning

· Research how an understanding of acoustic impedance is employed in a variety of situations.

	· Tuning
	· Beats*
	

	Loudspeakers:
	
	

	· Why so many drivers?
	· Capacitors and inductors

· Acoustic energy*


	· Teacher exposition and questioning.

	· The woofer
	· Magnetic forces

· Pendulum
	· Teacher exposition and questioning.

	· The enclosure
	· Waves in two dimensions

· Enclosure design*
	· Practical activity 43: Frequency response of a loudspeaker.

· Build an enclosure for a given speaker.

	· Specifications
	· Speaker specifications*
	· Compare specifications for a variety of speakers.


*These key ideas are developed within this context.

Resources: Heinemann Queensland Science Project—Physics: A Contextual Approach

Discovering the Solar System

Overview: This context allows students to synthesise many of the physics concepts explored in Amusement park physics, Car audio and Cars—Speed and safety. Historically, it covers the combined efforts of scientists from Copernicus to Newton in bringing about the heliocentric revolution in human consciousness. It draws on students understanding of optics, circular motion and Newton’s laws of motion.

This context allows for a wide examination of phenomena at both the macroscopic (that is, the Universe) and everyday scales. Topics include Kepler’s laws, Newton’s law of universal gravitation, and the motion of satellites and planets.
Key concepts: F1, F2, F3, F4, M1, M2

	Focus
	Key ideas
	Possible learning experiences

	Different models of the Universe
	· Geocentric model of the Universe*

· Heliocentric model of the Universe*

· Pendulum

· Vectors

· Kepler’s laws of planetary motion*

· Graphs and tables
	· Mock debate comparing different models of the Universe.

· Investigate the period of a simple pendulum.

· Investigate the acceleration of falling objects.

· Observe the moons of Jupiter and the Earth’s Moon.

· Construct/investigate ellipses.

· Calculations using Kepler’s third law.

	Newton’s contribution
	· Gravity

· Universal gravitation*

· Circular motion*

· Gravitational fields
· Relativity
	· Calculations using universal gravitation.

	Telescopes


	· Lenses

· Mirrors

· Waves in two dimensions

· Electromagnetic spectrum
	· Measure the focal lengths of mirrors/lenses.

· Construct a simple telescope.

· Review the film entitled, The Dish.

· Calculations of telescope magnification and resolution.


*These key ideas are developed within this context.

Resources: Heinemann Queensland Science Project—Physics: A Contextual Approach

Crime Scene Physics

Overview: The role of physics is central to the reconstruction of the paths of projectiles, the analysis of skid marks and the investigation of accidents. But the ‘physics toolbox’ of the modern forensic scientist is far more exciting than just ballistics and motion. Today’s ‘technosleuth’ has replaced the magnifying glass with a huge array of sophisticated analytical techniques and instruments. Some of these are so sensitive that they can detect incriminating traces diluted a billion times over—quite literally the equivalent of finding a needle in a very large haystack. Forensic science has been used to provide evidence to convict—beyond reasonable doubt—criminals of almost every description. 

Our interest in the field has been aroused through numerous movies and television series. But in order to entertain their audiences, many of these programs get the science wrong. In this context, you will be introduced to the real physics of crime scene investigation. You will see how the physics of motion provides clues to explaining ballistics, firearms, collisions and explosions, and how the physics of light and of radioactivity open up new frontiers in the detection and identification of substances.

Key concepts: F1, F2, F3, F4, E1, E2, E3, E4, M1, M2, M3, M4
	Focus
	Key ideas
	Possible learning experiences

	Case 1: Skid-mark forensic physics

· Skidding to a stop

· Skidding to a collision

· Analysing collisions
	· Energy and work

· Friction

· Kinetic energy

· Momentum and impulse

· Equations of motion

· Acceleration
	· Investigate reaction time.

· Compare the length of bicycle-tyre skid marks on different surfaces with starting speed.

	Case 2: Ballistics and firearms
	
	

	Case 3: Evidence from firearms
	
	

	Case 4: Lasers and guns
	· Lasers
	

	Case 5: Explosives
	· Momentum and impulse
	· Investigate conservation of momentum in explosions using a linear air track.

	Case 6: Ultraviolet light and X-rays
	· Electromagnetic spectrum
	· Forensic investigations with ultraviolet light.

	Case 7: Lasers
	· Lasers
	

	Case 8: Under the microscope
	· Wave–particle duality
	· Observe transparent objects between crossed polarisers.

	Case 9: Spectroscopic analysis
	· Atomic structure
	· Investigate materials using spectroscopy.

	Case 10: Mass spectrometry
	· Magnetic forces

· Magnetism and electromagnetic induction

· Rotational motion
	

	Case 11: Refractometry
	· Waves and refraction
	· Investigating refraction: Snell’s law.

	Case 12: Radiocarbon dating
	· Nuclear fission

· Nuclear fusion

· Radioactive decay

· Nuclear radiation
	· Radioactive decay simulation.

	Case 13: Atomic evidence
	· Nuclear radiation
	


Resources: Heinemann Queensland Science Project—Physics: A Contextual Approach

The Search for Understanding

Overview: The actual context for this topic is based upon affective objectives rather than a practical application. The history of the development of our understanding of light and matter is presented, together with questions to prompt thought and discussion, so that students will gain an appreciation of the fluid nature of scientific thought. The skills of critical thought and drawing conclusions based upon the information at hand are promoted, as is the important distinction between fact and theory.

Key concepts:  F2, E1, E2, E3, E4, M3, M4

	Focus
	Key ideas
	Possible learning experiences

	The earliest ideas—philosophy:
	

	· Early sixth century BC to 440 BC
	· Matter: continuous or particle*

· Light: filaments, rays or particles*
	· Class debate.

	Success in the Middle East:
	
	

	· 1000 AD
	
	· Classroom discussion.

	A brave new world:
	
	

	· Early seventeenth century AD to 1678
	· Kepler’s inverse square law *

· Light and the ether*

· Waves and their speed

· Waves in one dimension

· Waves and refraction

· Newton’s corpuscular theory of light*

· Roemer’s determination of c*
	· Teacher exposition and questioning

· Investigate reflection and refraction experimentally.

· Classroom discussion.

· Role play: Newton’s vs Hooke’s supporters.

	· 1777 to 1803
	· Waves in two dimensions

· Dalton’s atomic theory*
	· Teacher exposition and questioning.

· Classroom discussion.

	· 1814 to 1887
	· Electromagnetic spectrum

· Cathode rays*

· Michelson’s determination of c*

· Michelson–Morley experiment*
	· Teacher exposition and questioning.

· Classroom discussion.

	· 1895 to 1899


	· Magnetic forces

· Becquerel’s uranium radiation*

· Thomson and the electron*

· Nuclear radiation
	· Teacher exposition and questioning.

· Classroom discussion.

· Class debate: effects of discovery of radiation.

· Practical activity 107: Detecting radiation with a Geiger–Müller tube.

· Practical activity 108: The diffusion cloud chamber.

	A new approach—quantum physics:
	
	

	· 1900 to 1905


	· Ultraviolet catastrophe *

· Quantum theory

· Radioactive decay

· Photoelectric effect

· Relativity

· Mass–energy equivalence
	· Practical activity 110: An analogue experiment of radioactive decay.

· eTutorial: radioactive decay and half-life.

· eTutorials: Photoelectric effect.

· Practical activity 22: Photoelectric effect.

· Role play: defending new ideas.


	Focus
	Key ideas
	Possible learning experiences

	· 1911 to 1915


	· Atomic structure

· Millikan’s oil drop experiment*

· Mass and weight

· Charge and Coulomb’s law

· Equilibrium

· Relativity
	· Teacher exposition and questioning.

· Classroom discussion.

· Practical activity 109: A model of alpha scattering.

· Practical activity 124: Spectra of different elements.

· Practical activity 67: Time dilation (use of computer applet).

	The birth of quantum mechanics:
	
	

	· 1923 to 1939


	· Compton’s X-ray scattering*

· Momentum and impulse

· Wave–particle duality

· Schrodinger’s equation (and cat)*

· Heisenberg’s uncertainty principle*

· Electron diffraction*

· Nuclear fission

· Nuclear fusion
	· Teacher exposition and questioning.

· Classroom discussion.


*These key ideas are developed within this context.

Resources: Heinemann Queensland Science Project—Physics: A Contextual Approach

ASSESSMENT

This assessment plan is intended as a guide only. Students will do an extended experimental investigation and a written task at least once in each of the first two semesters, and at least one extended response task in year 11. At least four pieces of assessment (including one of each of the mandated types of assessment) will be done before the end of the third term of year 12.

In general, the exact number and timing of assessment tasks can be varied—subject to negotiation between the teacher and student—as long as these minimum requirements are met. There must be congruence between the type of teaching and learning activities that take place in a unit of work and the assessment task used to assess that unit.

In general, assessment in year 11 will be considered formative. Student exits will be determined primarily from year 12 assessment tasks except where there is clear evidence that these tasks are not representative of the student’s ability.

Authentication of Student Responses

This work program focuses on investigation and collaboration with others; it requires that many assessment tasks will be undertaken in settings other than the classroom. This, in turn, raises the issue of authorship and ownership of responses. The school will develop and implement procedures which will enable students to establish their authorship and ownership of the work that they submit for assessment.

Suggested strategies:

· Students will produce and maintain appropriate documentation of the development of responses. These will be facilitated by students keeping all of their experimental/research notes together in a logbook or journal.

· Students will acknowledge all resources used, including text, source material, illustrations, diagrams, physical resources, as well as the type and extent of human assistance received.

· The teacher will monitor the development of the task by regularly monitoring student progress. For each major piece of assessment, specific dates will be set for students to submit copies of plans, notes and drafts. Achievement or otherwise of these deadlines will be noted on the task-specific cover sheet.

· Some sections of student responses for some items may be completed under examination conditions.

· Students will be asked to present an overview of extended experimental investigations to the class and teacher, and respond to any questions that may be asked.

Standards Associated with Exit Levels of Achievement 

Extract from the syllabus

	
	VHA
	HA
	SA
	LA
	VLA

	Knowledge and conceptual

understanding
	The student who demonstrates knowledge and understanding of the physics involved in societal and scientific situations:

• acquires, constructs and presents knowledge and understanding of qualitative and quantitative concepts, ideas, theories and principles in complex and challenging situations

• adapts and translates understandings of concepts, theories and principles

• elucidates the physics in a range of situations and evaluates the validity of physics propositions

• applies algorithms and integrates concepts, principles, theories and schema to find solutions and predict outcomes in complex and challenging situations

• generates, critically evaluates and justifies feasible decisions, alternatives and explanations.
	The student who demonstrates knowledge and understanding of the physics involved in societal and scientific situations:
• acquires, constructs and presents knowledge and understanding of qualitative and quantitative concepts, ideas, theories and principles in a complex and challenging situation

• adapts understandings of concepts, theories and principles

• explains the physics in a range of situations and evaluates physics propositions

• applies algorithms and link concepts, principles, theories and schema to solve problems and pursue solutions and predictions in complex and challenging situations

• generates, evaluates and justifies feasible alternatives and explanations.
	The student who demonstrates knowledge and understanding of the physics involved in societal and scientific situations:
• acquires, constructs and presents knowledge and understanding of qualitative and quantitative concepts, ideas, theories and principles 

• interprets concepts, theories and principles

• identifies the physics in situations and makes statements on physics propositions

• applies algorithms, principles, theories and schema to problem solving and to predicting outcomes

• generates feasible alternative and explanations.
	The student who demonstrates knowledge and understanding of the physics involved in societal and scientific situations:
• acquires and presents knowledge of concepts, ideas, theories and principles 

• describes concepts and information in processes and phenomena

• identifies the physics in situations 

• applies algorithms, principles and schema 

• provides explanations.
	The student who demonstrates knowledge of the physics involved in societal and scientific situations:
• recalls knowledge of physics concepts and ideas

• makes statements about information and data

• applies given algorithms

• attempts explanations.

	Scientific techniques
	The student who demonstrates scientific techniques:

• designs and refines investigations, manages research tasks effectively and efficiently, and identifies and applies risk management procedures

• selects and adapts equipment to suit the intent and applies technology to gather and record valid data and information with discrimination

• uses clear and concise vocabulary and scientific terminology with discrimination to clarify ideas and communicate information.
	The student who demonstrates scientific techniques:

• designs investigations, manages research tasks and identifies and applies safety procedures

• selects and adapts equipment and applies technology to gather and record valid data and information 

• uses clear and concise vocabulary and scientific terminology to communicate ideas and information.
	The student who demonstrates scientific techniques:

• manages a plan to conduct research tasks and applies safety procedures

• selects equipment and uses technology to gather and record data and information 

• uses clear vocabulary and scientific terminology to communicate information.
	The student who demonstrates scientific techniques:

• follows a given plan to conduct aspects of a research task and follows safe practices

• uses equipment and technology to gather and record data and information 

• communicates information using scientific terminology.
	The student who demonstrates scientific techniques:

• follows given procedures and safety instructions

• uses equipment to gather data 

• communicates information.

	Scientific investigations
	The student who engages in the research process:

• generates valid researchable questions and formulates testable hypotheses

• identifies relationships between trends, patterns, errors and anomalies in data and information

• systematically analyses primary and secondary information showing links to underlying concepts

• generates justified conclusions, reasoned solutions and supported decisions

• critically evaluates the investigation and reflects on the adequacy of the data collected and proposes refinements.
	The student who engages in the research process:

• generates valid researchable questions and proposes hypotheses

• identifies trends, patterns, errors and anomalies in data and information

• analyses primary and secondary information recognising underlying concepts

• generates conclusions, reasoned solutions and supported decisions

• evaluates the investigation and reflects on the adequacy of the data collected.
	The student who engages in the research process:

• generates researchable questions

• identifies obvious trends, patterns, errors and anomalies in data and information

• analyses primary and secondary data and information

• generates conclusions and solutions

• discusses investigations.
	The student who engages in the research process:

• collects and collates information about the area of investigation

• identifies obvious patterns and errors in data and information

• makes statements about the investigation.
	The student who engages in the research process:

• seeks information about the area of investigation

• records data and information

• describes data and information.


VHA very high achievement; HA high achievement; SA sound achievement; LA limited achievement; VLA very limited achievement.

SAMPLE STUDENT PROFILE

Name: ……………………………………………

	
	Item
	Type
	Level of achievement

	Term 1
	End unit examination
	WT
	

	Term 2 
	Design, construct, test and critique a model rocket
	EEI
	

	Term 3
	Experimental investigations pertaining to theme park rides
	EEI
	

	Term 4
	Research assignment: Choice of topic
	ERT
	

	
	End unit examination
	WT
	

	Monitoring
	
	
	

	Term 5
	Choice of topic
	EEI
	

	Term 6
	End unit examination
	WT
	

	
	Research assignment: Choice of topic
	ERT
	

	Term 7
	Presentation: Crime scene investigation technique
	ERT
	

	Verification
	
	
	

	Term 8
	End unit examination
	WT
	

	Exit
	
	
	


EXTENDED EXPERIMENTAL INVESTIGATION

Model Rocketry

SET:  August 5
DUE:  September 9


NAME:









Model rocketry is an exciting application of physics that allows budding enthusiasts to get a feel for what it is like to be a rocket scientist. In this activity, you will build and launch your own solid-fuel rocket.

Rocketry kits are available from hobby shops, but it is possible to design a rocket yourself which will out-perform even the best kit. In this activity, you are not permitted to use a rocket that someone else has designed. 

TASK:

You are to research, design, construct, test, fly and critique a model rocket. In your analysis, relate the concepts discussed in this context to the performance of your rocket

SPECIFICATIONS:

Your rocket will be powered by a solid-fuel rocket motor. An A8-3 size motor is ideal. These are available from hobby shops. They are explosive devices and must be treated with the utmost care.

EXTENSION: Create your own wind tunnel

Wind tunnels are an important tool for space engineers to test the aerodynamics of spacecraft components before they are subjected to the rigours of use in the real world. Construct a wind tunnel to test the aerodynamics of the different model rockets constructed in the original task.

TIME LINE:

This time line is presented as a guide. It is also intended to prevent students from placing unreasonable expectations on staff for assistance with apparatus. If you fail to reach any of the nominated checkpoints you immediately renegotiate the time line with your teacher. Failure to do so will prevent authentication of your work and will prevent you from achieving a good grade.


August 12:
Experiment proposal and risk assessment


August 19:
First phase of experimentation


August 26:
Second phase of experimentation


September 2:
Submit draft


September 9:
Submit report

As you achieve each of the checkpoints on the time line, your teacher will sign and date the following authentication table. This will be used as evidence that the work presented is your own. It is recommended that you also keep all of your notes and raw data in a logbook as further evidence of ownership of your work.

	AUTHENTICATION

	Proposal/risk assessment
	First phase experiment
	Second phase experiment
	Draft
	Final report

	
	
	
	
	


FORMAT:

The formal report should be word-processed on A4 paper including the following sections:

· Title page

· Contents

· Abstract (a combination of the aim and the conclusion)

· Introduction (outlining the background theory used)

· Aim

· Procedure (including a list of apparatus)

· Results

· Summary of findings

· Evaluation (discussion of errors and uncertainty)

· Conclusion

· Acknowledgments (if necessary)

· References (if necessary)

· Appendix (if necessary)

While you may work in groups to collect data, it is important that the report is clearly your own. Discussion with the teacher about your project will occur. Any other assistance must be acknowledged.

CRITERIA SHEET: EXTENDED EXPERIMENTAL INVESTIGATION: Model rocketry

	
	VHA
	HA
	SA
	LA
	VLA

	Knowledge and conceptual understanding
	Presents strong knowledge and understanding of the complex aspects of the physics of rocketry, both qualitatively and quantitatively.
	Presents knowledge and understanding of the complex aspects of the physics of rocketry, both qualitatively and quantitatively.
	Presents knowledge and understanding of the physics of rocketry, both qualitatively and quantitatively.
	Presents knowledge and understanding of the physics of rocketry.
	Presents knowledge of physics concepts and ideas.

	
	Evaluates the validity of physics propositions in relation to the performance of their rocket.
	Explains the physics as it relates to the performance of their rocket.
	Makes statements on physics as it relates to the performance of their rocket.
	Identifies the physics that relates to their rocket in a simplistic manner.
	Makes statements about physics.

	
	Critically evaluates and justifies the performance of their rocket.
	Evaluates and justifies the performance of their rocket.
	Generates explanations relating to the performance of their rocket.
	Provides explanations.
	Attempts explanations.

	Scientific techniques
	Designs and refines a rocket efficiently and effectively and applies risk management procedures
	Designs a rocket and applies safe procedures
	Constructs a rocket ant applies safe procedures
	Follows a given plan to construct a rocket and follows safe procedures
	Follows given procedures and safety instructions

	
	Uses clear and concise vocabulary and scientific terminology with discrimination to clarify ideas and communicate information.
	Uses clear and concise vocabulary and scientific terminology to communicate ideas and information.
	Uses clear vocabulary and scientific terminology to communicate information.
	Communicates information in a scientific way.
	Communicates information.

	Scientific investigation
	Formulates testable hypotheses.
	Proposes hypotheses.
	Generates researchable questions.
	Collects and collates information about the performance of the rocket.
	Seeks information about the performance of the rocket.

	
	Identifies relationships between trends, patterns, errors and anomalies in the data relating to the performance of the rocket.
	Identifies trends, patterns, errors and anomalies in the data relating to the performance of the rocket.
	Identifies obvious trends, patterns, errors and anomalies in the data relating to the performance of the rocket.
	Identifies obvious patterns and errors in the performance of the rocket.
	Records data and information.

	
	Critically evaluates the investigation and reflects on the adequacy of the data collected and proposes refinements to the method.
	Evaluates the investigation and reflects on the adequacy of the data collected.
	Discusses the investigation.
	Makes statements about the investigation.
	Describes the investigation.


VHA very high achievement; HA high achievement; SA sound achievement; LA limited achievement; VLA very limited achievement.

Overall standard achieved: ________________

Comments: _____________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________
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