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Internal Assessment Resource

Physics Level 3
	This resource supports assessment against:

Achievement Standard 91522

Demonstrate understanding of the application of physics to a selected context

	Resource title: Physics in the real world 

	3 credits

	This resource:

· Clarifies the requirements of the Standard

· Supports good assessment practice

· Should be subjected to the school’s usual assessment quality assurance process

· Should be modified to make the context relevant to students in their school environment and ensure that submitted evidence is authentic


	Date version published by Ministry of Education
	December 2012

To support internal assessment from 2013

	Quality assurance status
	These materials have been quality assured by NZQA. NZQA Approved number A-A-12-2012-91522-01-6246

	Authenticity of evidence
	Teachers must manage authenticity for any assessment from a public source, because students may have access to the assessment schedule or student exemplar material.

Using this assessment resource without modification may mean that students’ work is not authentic. The teacher may need to change figures, measurements or data sources or set a different context or topic to be investigated or a different text to read or perform.
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Achievement Standard Physics 91522: Demonstrate understanding of the application of physics to a selected context
Resource reference: Physics 3.2A
Resource title: Physics in the real world
Credits: 3
Teacher guidelines

The following guidelines are supplied to enable teachers to carry out valid and consistent assessment using this internal assessment resource.

Teachers need to be very familiar with the outcome being assessed by Achievement Standard Physics 91522. The achievement criteria and the explanatory notes contain information, definitions, and requirements that are crucial when interpreting the Standard and assessing students against it.
Context/setting

This activity requires students to apply their understanding of physics to a real life context. The assessment product that each student must prepare is an individual ‘communication method’ to report the results of the investigation.

The students must select a context and have this approved by you. It is suggested that you provide a number of possible contexts for students to use. It is important that these contexts are suitable in terms of the level expected of the student. 

Conditions

This assessment may take place over several weeks of in-class and out-of-class time, taking into account that the credit rating of this standard indicates that the time for learning, practice and assessment should be approximately 30 hours. The communication method chosen will vary between students. If students choose to prepare and present an oral or multi-media presentation then class time will need to be provided.

All sources of information, images, diagrams (not generated by the student), and data must be acknowledged. All sources of information must be recorded in a traceable format, which means that someone else could go straight to where the information came from.
Resource requirements

The following websites may contain useful information:
http://www.howstuffworks.com/
http://en.wikipedia.org/wiki/Main_Page
Additional information

None.
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	Achievement
	Achievement with Merit
	Achievement with Excellence

	Demonstrate understanding of the application of physics to a selected context.
	Demonstrate in-depth understanding of the application of physics to a selected context.
	Demonstrate comprehensive understanding of the application of physics to a selected context.


Student instructions 
Introduction
This assessment activity requires you to apply your understanding of physics to a real life context. You will select a context, have this approved by your teacher, and investigate how physics applies to the context. 

You will prepare an individual communication method to report the results of your investigation. Examples of communication methods you may choose include: producing a written report, preparing an oral presentation (with handouts), preparing a multi-media presentation, or constructing a poster.
This activity will take place over <teacher to insert time> of in-class and out-of-class time.

You will be assessed on the comprehensiveness of your understanding of how physics applies to your selected context. You will not be assessed on the quality of your presentation.

Task
Select a real life context and have this approved by your teacher. Some examples of real life contexts are:

· General – bridge building, musical instruments, sound recording, stellar evolution, radio astronomy, and particle accelerators
· Specific – GPS and the Large Hadron Collider.
After you have had your context approved, investigate how physics applies to your chosen context.  You need to clearly link key physics ideas together to provide a coherent picture of the physics relevant to your selected context.
Prepare and submit the results of your investigation.

Assessment schedule: Physics 91522 Physics in the real world

	Evidence/Judgements for Achievement 
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student has demonstrated understanding of the application of physics to a selected context by relating the key physics ideas to the selected context.

For example, in the context of roller coasters, the student could include: 

· a description of the energy transformations involved whilst riding the rollercoaster 
· a description of the forces (weight, reaction, and centripetal) involved whilst riding the rollercoaster with particular reference to the ‘loop the loop’ section

· a description of ‘weightlessness’ and the ‘heavy’ feeling at the different parts of the loop.

Other aspects in addition to clothoid loops that could be investigated would be banked curves, small dips and hills, corkscrews and horizontal loops.
The examples above are indicative of the evidence that is required.


	The student has demonstrated in-depth understanding of the application of physics to a selected context by explaining how or why the physics applies in the selected context. 

For example, in the context of roller coasters the student could include:

· an explanation of the energy required for the minimum velocity to be achieved
· an explanation of the forces that make the rider experience the feeling of weight change during the loop. For example: 
At the top of the loop:

The rider is completely upside down, the net force downwards is equal to the reaction force + the weight force, since they are both acting in the same direction.

Fnet = FR + FW
This downward force contributes to the required centripetal force that keeps the roller coaster car going in a circle.

Fnet = Fc
FR + FW = Fc
FR = Fc - FW
At the bottom of the loop:

As the roller coaster leaves the loop, the net force upwards is equal to the reaction force – the weight force, since they are acting in opposite directions.

Fnet = FR – FW
This upward force contributes to the required centripetal force that keeps the roller coaster car going in a circle. 

Fnet = Fc
FR - FW = Fc
FR = Fc + FW

So at the bottom on the loop, the apparent weight is greater than the weight force so the rider feels ‘heavier’.

Other aspects in addition to clothoid loops that could be demonstrated in-depth would be banked curves, small dips and hills, corkscrews and horizontal loops.
The examples above are indicative of the evidence that is required.


	The student has demonstrated comprehensive understanding of the application of physics to a selected context by linking key physics ideas together to provide a coherent picture of the physics relevant to the selected context.

This will typically involve elaborating, justifying, relating, evaluating, comparing and contrasting or analysing how physics applies in their context.

For example, in the context of roller coasters, the student could include:
· an explanation of how the energy transformations are involved in the rollercoaster’s movement and why it is important to maintain a minimum (critical) velocity. The idea of the critical velocity is linked to the forces and feeling of weightlessness involved in travelling around the loop
· an explanation of centripetal force and acceleration linked to the loops of the rollercoaster, including the idea that the speed is not constant in the loop. 
Other aspects in addition to clothoid loops that could be demonstrated in-depth would be banked curves, small dips and hills, corkscrews and horizontal loops.
The examples above are indicative of the evidence that is required.




Final grades will be decided using professional judgement based on a holistic examination of the evidence provided against the criteria in the Achievement Standard.
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