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Teacher Guidelines
The following guidelines are designed to ensure that teachers can 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 91522 (Physics 3.2). 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 assessment is a directed research assignment. Students perform research and, using the information they gather and their understanding of the physics concepts involved, prepare a report explaining the physics of <selected context>.
Conditions
Research and report writing should be performed individually.  Research may take place outside the classroom but the report should be written under supervised conditions. The time allocated to the task will be decided by the individual assessor. 
The task requires a written report (including illustrations, diagrams and graphs, if appropriate) to be produced. The task could be modified to require other formats such as: 
· poster presentation (including annotations or supporting notes) 
· oral presentation (with written references) 
· project booklet  
· multi-media presentation (for example, a recorded video presentation or web page with embedded video, graphics, and text) 
· computer presentation software file
All sources of information, images, diagrams (those not generated by the student) and data must be acknowledged and recorded in a traceable format (which means someone else could go straight to where the information came from).
Non-text formats, for example, an oral presentation, must be supplemented by a written list of references.
Resource Requirements
Ensure students have access to a range of information sources, for example, physics textbooks, science magazines, science websites, Alpha resources, other Royal Society resources, and appropriate websites such as:
Additional Information
Most websites do not teach physics. The physics that is described is expected to be understood by the reader. This means that the physics that the students will be expected to explain, in terms of this particular context, must either be taught by the teacher or self taught by the student. This task has been written on the assumption that the physics has been taught.
If this is not the case, the student must be given adequate resources (for example, published learning workbooks) to enable them to teach themselves. The task would need to be amended to include specific instructions on how the student should acquire the appropriate learning.

Internal Assessment Resource
Achievement Standard Physics 91522 v1: Demonstrate understanding of the application of physics to a selected context
Resource reference: Physics 3.2
Resource title: In a Spin
Credits: 3
	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
Making something rotate is often a fundamental aspect of a sporting action.
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Task
Working independently, gather information on the following three sporting actions that involve rotation.  
· Making the ball rotate as well as translate in the sport of tennis (or cricket).
· Making the body spin in the sport of high diving (or trampolining).
· Making the body rotate over the bar when executing a high jump.
Use the information you have gathered and your knowledge of the physics of rotational motion to produce a report that describes and explains the physics of each sporting action.


You will be given <insert details of the time that will be allowed for research> to carry out your research and produce your research materials (notes, photocopies, printouts, etc).  You will then be given <insert number> periods of in-class supervised time to write your report. 
All research materials should be brought to the report writing lesson and left with your teacher at the end of each session. 
All sources of information, images, diagrams, and data must be acknowledged and referenced in a format that enables them to be easily traced.

For the cricket ball spin part, I wonder if there may need to be more guidance in terms of suggesting "what factors affect the amount of spin", the physics of how different spin bowlers use spin for different effects (I know little of cricket, but it would be interesting to read about)

Report
The format of the report will be a written report. It must be written in your own words and could needs to include the following information.

For the a cricket or tennis ball:
· What factors affect the amount of spin.
· How spin affects the flight of the ball after it has been hit.
· How the spin affects the bounce of the ball.
[bookmark: _GoBack]For the a high diver or trampolinist:
· How the spin is created.
· How the number of spins can be maximised. 
For the a person executing a high jump:
· How the rotation is created.
· The advantage of using this method rather than just jumping over the bar.

Your report will be assessed on how well you explain, integrate or link the relevant physics to the sporting action. The Physics understanding needs to relate to the y12 and Y13 Mechanics learning objectives.

The report should be approximately four pages in length or 1500 words (note: this page has a word count of 400 words). The report should include illustrations, diagrams and graphs where appropriate. 
The report could be modified to require other formats such as: 
· poster presentation (including annotations or supporting notes) 
· power point presentation with voice over display

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

Well document evidence of how your information has been gathered will need to be shown by providing at least six ‘Dot – Jot’ research evaluation sheets.  

For achievement at Merit or Excellence level, you maybe expected to verbally answer questions relating to your report.  
a) 
The report should be approximately three to four pages in length and may also include illustrations, diagrams and graphs, if appropriate
All sources of information, images, diagrams, and data must be acknowledged and referenced in a format that enables them to be easily traced.
Your report will be assessed on how well you explain, integrate or link the relevant physics to the sporting action.
You will be given 5 weeks of class time to carry out your research, produce your research materials (Dot – Jot sheets) and to write your report.
It is recommended that you trial using Google Doc and ‘cloud computing’ to store your work and also be able to connect with your teachers who can give feedback on your work.

Time line to be followed:
Term 3, Weeks 6,7,8 & 9: carry out your research in class via iPads, Library computers, B8 computers or BYOD.   
Note: at least one of these week will be spent reviewing the Term 3 Practice exam.
Monday of week 10, draft report copy to supervisor. 
Final report copy to supervisor The report will be last day of Term 3. written on <insert the dates of the supervised periods>. At the end of this time you should hand in your report and all research materials to your teacher.


Assessment Schedule AS91522 v1 (Physics 3.2): In a Spin
	Evidence/Judgements for Achievement 
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student relates the key physics ideas to the selected context.
	The student explains how or why the physics applies in the selected context.
	The student links 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, a student should:
	For example, a student should:
	For example, a student should:

	Recognise that spin can create a force on a spinning ball in a different direction to its motion.
Recognise there are two friction forces, acting in different directions, on a spinning ball when it bounces.
	Explain the force on a spinning ball.
Explain how the two friction forces will affect the direction of the ball after the bounce.
	Give a comprehensive and complete explanation for the force on a spinning ball.
Give a comprehensive and complete explanation for how the two friction forces will affect the direction of the ball after the bounce.

	Recognise that the initial jump from the high diving board must be done in such a way that rotation is created.
Recognise that, once in the air, angular momentum will be conserved.
Recognise that the shape of the athlete will affect their rotational inertia.
Recognise that a change in rotational inertia will change the angular speed.
	Explain how angular momentum is created at take off.
Explain why angular momentum will be conserved.
Explain how changing the rotational inertia affects the angular speed.
	Give a comprehensive and complete explanation for how the principle of conservation of angular momentum affects the number of turns that can be made.

	Recognise that the height of the high jump depends on the kinetic energy at lift off.
Recognise that the maximum height reached will be the height that the centre of mass reaches.
	Explain how conservation of energy is the critical issue and that it is the position of the centre of mass that determines the maximum height that can be reached.
Explain how the shape of the body can affect the position of the centre of mass.
	Give a comprehensive and complete explanation for how conservation of energy and centre of mass affects the height of the jump.




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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