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Internal assessment resource Physics 2.2B v2 for Achievement Standard 91169
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Internal Assessment Resource

Physics Level 2

	This resource supports assessment against:

Achievement Standard 91169 version 2
Demonstrate understanding of physics relevant to a selected context 

	Resource title: Vehicle Crumple Zones

	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
	February 2015 Version 2
To support internal assessment from 2015

	Quality assurance status
	These materials have been quality assured by NZQA.

NZQA Approved number: A-A-02-2015-91169-02-5648

	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.


Internal Assessment Resource

Achievement Standard Physics 91169: Demonstrate understanding of physics relevant to a selected context
Resource reference: Physics 2.2B v2
Resource title: Vehicle Crumple Zones
Credits: 3
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 Physics 91169. 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 involves a directed research assignment – students perform research and prepare a report describing the physics of the crumple zone in a vehicle. 
Conditions

Students do their own research and write their reports individually. It is suggested that they be given a week of in and out-of-class time for the research, and that they do the report writing in class (approximately 2 hours). 

Confirm the format of the report with students. It could be, but is not limited to:

· written report (including illustrations, diagrams and graphs, if appropriate)

· poster presentation (including annotations or supporting notes)

· oral presentation (with written references)

· project booklet 

· multi-media (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, science magazines, science websites, Alpha resources, other Royal Society resources, and the following websites:

· www.howstuffworks.com
· http://www.physicsclassroom.com/class/momentum/u4l1c.cfm.
Additional information

None.
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Achievement Standard Physics 91169: Demonstrate understanding of physics relevant to a selected context
Resource reference: Physics 2.2B v2
Resource title: Vehicle Crumple Zones

Credits: 3
	Achievement
	Achievement with Merit
	Achievement with Excellence

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


Student instructions 

Introduction

Physics principles have real-life applications; for example, car designers need to understand the physics of crumple zones in order to help reduce the severity of injury to vehicle occupants in the event of an impact.
“Crumple zone” is a concept first introduced by Mercedes-Benz in the 1950s, and first used on their W111 Fintail cars. They demonstrated that cars could be engineered with front and rear structures that would deform in a controlled manner. 




In this assessment task, you will research the physics of vehicle crumple zones and then prepare a report that explains the relevant physics principles. 

This is an individual assessment task: you will do your own research and write your own report.

Teacher note: Confirm format, timeframe, and due date with your students.

It is suggested that students be given a week of in- and out-of-class time for the research, and that they do the report writing in class (approximately 2 hours).

Task

Working independently, research the physics of car crumple zones. 
Process your research information and use it as the basis for a report in which you use physics principles to explain how crumple zones work.
Your report could include the following
· why speed is an important factor in car accidents 
· an explanation, in terms of physics theory, for how crumple zones are effective in reducing the severity of injuries in a collision.
All sources of information, images, diagrams, and data must be acknowledged and referenced in a format that enables them to be easily traced.

Submit your report in the agreed format.

The report will be assessed on how well you describe the relevant physics and integrate it into the context of car crumple zones. In your report, you should aim to elaborate, justify, evaluate, compare and contrast, or analyse the physics that underpins the context.

Assessment schedule: Physics 91169 Vehicle Crumple Zones
	Evidence/Judgements for Achievement 
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student:

· identifies and describes the characteristics of the physics related to the given context

· describes how and/or why the physics applies to this context.
For example, a student who achieved could provide the following information:

· speed is related to force through F=ma;

· the faster you are travelling the more speed must be removed in the collision;

· the crumple zone increases the time taken for the collision;

· energy is absorbed preventing transmission to the occupants;

· less rigid parts are included in the structure to absorb the impact and increase the collision time.
	The student:

· identifies and describes in-depth the characteristics of the physics related to the given context

· provides reasons how and/or why the physics applies to this context.
For example, they provide the following information:

· as the vehicle mass is constant decreasing the deceleration, decreases the force on the occupants;

· if the time taken for the collision in increased, the deceleration is decreased and therefore the force is reduced;

· energy is used in deforming the metal structures reducing the energy that can be transmitted to the vehicle occupants;

· deceleration and crumpling happen at the same time so crumpling extend the collision time;
· less rigid materials surround a rigid safety cell for the occupants to prevent crumpling of the whole vehicle.
	The student:

· comprehensively identifies and describes the characteristics of the physics related to the given context

· elaborates how and/or why the physics applies to this context

· justifies why the particular physics is well-suited to this context, and/or compares alternatives.
For example, they provide the following information:

· a detailed explanation of the relationship between speed and force on the vehicle occupants;
· a comprehensive description of how crumple zones and safety cells are designed and help to protect the occupants;
· a detailed explanation of how the crumple zone increases the time taken for the collision and therefore reduces force on the occupant, gives examples of the differences using quantitative or qualitative relationships; 

· a detailed explanation of how the dissipation of energy decreases the potential injury to the occupants.


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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�	Crashed car on the 2nd class main road 75 in �HYPERLINK "http://en.wikipedia.org/wiki/Siilinj%C3%A4rvi"��Siilinjärvi�, Finland. Author Janne. Source: Wikimedia Commons.
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