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Internal Assessment Resource

Science Level 1

	This resource supports assessment against:

Achievement Standard 90941 version 3
Investigate implications of electricity and magnetism for everyday life

	Resource title: Technology and magnets – past, present and future

	4 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 3
To support internal assessment from 2015

	Quality assurance status
	These materials have been quality assured by NZQA. NZQA Approved number A-A-02-2015-90941-02-4590

	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 Science 90941: Investigate implications of electricity and magnetism for everyday life

Resource Reference: Science 1.2B v3
Resource Title: Technology and magnets – past, present and future

Credits: 4

Teacher guideline

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 Science 90941. 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 Standard requires students to show implications of the physics knowledge they have been learning. The Standard requires students to:
1. Sift and sieve information for the report on the implications of magnets.
2. Describe the implications of the knowledge investigated. Implications of electricity and magnetism for everyday life may relate to issues involving individuals, groups of people, society in general, the environment, or natural phenomena.

This assessment activity requires students to show awareness of an aspect of magnetism that has an impact on everyday life. The context for this assessment is a report of the results of an investigation which includes magnets and/or electromagnets and/or motors. 

The report will explain the effects of magnet on our past, present, and future technologies. 

This assessment is based on the magnet topic of Electricity and Magnetism and requires prior knowledge of the following:

· bar magnets

· the earth’s magnetic field

· magnetic fields due to currents in straight wires

· magnetic fields due to currents in solenoids

· the right-hand grip rule

· electromagnets.

Conditions

Investigate means the gathering of data by any valid scientific method. Examples include:

· experiments

· field trips

· research projects.

It is expected that students will investigate a range of resources.

Depending on resources available at school level, this investigation could be a combination of experiments, research work, and field trip(s). The experiments and resources listed are examples of the sorts of activity that teachers may wish to present to the students (although this will depend on available resources). 

However, it is important that the students are given sufficient teaching to allow them to explain the physics behind the technological implication of the chosen aspects of magnetism. A student should not attempt to explain implications of magnetism for everyday life without some direct teaching first.

Students will probably require a series of lessons before the written task (with a mix of practical work and/or field trips and/or research), then a further two periods for collating the information and writing the report. 

Students should work independently to write their reports. 

Additional information

Examples of suitable background teaching topics at the correct curriculum level include: magnetic field directions, interactions and the result of interactions (including magnetic field of bar magnets, the earth’s magnetic field, magnetic fields due to currents in straight wires and solenoids), right-hand grip rule, and electromagnets.

A range of information may be supplied by the teacher, and can include secondary information. Students do not have to complete their own research to achieve this Standard. Sources of information need to be recorded by students so they are accessible by others. For example, students and assessors need to be able to go to the web page, book page, magazine page which information was taken from. 

Teachers should ensure, however, that sufficient material/investigations are offered to allow enough collection of primary evidence to allow students to explain the scientific theory relevant to the contexts.

General information for students about magnets can be found here:
· http://science.howstuffworks.com/electromagnet.htm
· http://1001uses.aussiemagnets.com.au/
Resource requirements

Teacher note: The examples supplied are examples. The context for past, present and future will depend on local resources, student interest, and teacher confidence. Teachers must ensure that alternative contexts do not require scientific explanations beyond Level 6 of the curriculum.

Technology and magnets – an example of the past and the use of bar magnets: lodestones 

· Provide groups of students with gear to plot magnetic field lines as described on the page titled: ‘Plotting the magnetic field of a magnet’.

· Provide groups of students with the gear to make a simple compass – refer to http://www.stevespanglerscience.com/science-video/make-your-own-compass
· Research magnetism at Howstuffworks http://science.howstuffworks.com/magnet.htm to work out how the Vikings used lodestones.

To understand lodestones fully, students will need to understand about the earth’s magnetic field, magnetic field directions, and magnetic field of bar magnets.

Technology and magnets – an example of the present and the use of magnetic field interactions: rare earth magnets and HDDs 
· Provide groups of students with an old hard drive to pull apart to get out the neodymium magnets. Instructions for this are found here: http://www.instructables.com/id/Pulling-apart-a-desktop-hard-drive-to-get-rare-ear/. (As hard drives get bigger, accessing old ones to take apart becomes an option with a degree of forward planning – please note there are some HSNO issues to this practical as well as limited risk in regard to damage to electronic devices brought too close to the magnets).

· Research magnetism at Wikipedia http://en.wikipedia.org/wiki/Hard_disk to work out how the HDDs actually work (although only in a simple way since this is Level 1).

To understand the use of rare earth magnets in hard drives, students will need to understand about the magnetic field directions and magnetic interactions.

Technology and magnets – an example of the future and the use of electromagnets: electric vehicles
· Groups of students use motor kits to construct electric motors – see sites such as: http://curiousminds.co.uk/electric-motor-kit 
· Groups of students research electric vehicles at sites such as: http://www.mmnz.co.nz/imiev/ or at Howstuffworks http://www.howstuffworks.com/electric-car.htm or wikipedia http://en.wikipedia.org/wiki/Electric_bicycle
To understand the use of electric motors, students will need to understand about the magnetic interactions, electromagnets, and the right-hand grip rule.

Plotting the magnetic field of a magnet
You will need

A magnet, a sheet of waxed paper, a shaker of iron filings, and a bunsen burner. The waxed paper is made by dipping ordinary paper in a tray of molten wax.



What to do

Put a magnet on the desk between two books (that are higher than the magnet). Lay the piece of waxed paper on top of it. Lightly shake some iron filings onto the paper, not too many! It helps to hold the shaker about 20 cm above the paper. Keep your fingers away from your eyes. Iron filings rubbed into the eyes can damage the cornea. When you think that the pattern is fairly clear lightly tap the other edges of the paper – this should improve the pattern.

Now carefully lift the paper straight upwards without spoiling the pattern. Leave the magnet where it is. Place the paper on a heatproof mat and gently warm it from above. Hold the bunsen in your hand and use a small blue bunsen flame. 
[image: image1.emf]
The wax will melt. Take the paper away from the flame and let the wax set. This will happen in about 20 seconds – you now have a permanent magnetic field pattern.



DON'T SET FIRE TO THE PAPER!

Put any burning paper out by placing a second heat-proof mat on top of the paper to smother the flame. You could also try the experiment with two magnets, either N-S or N-N
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	Achievement
	Achievement with Merit
	Achievement with Excellence

	Investigate implications of electricity and magnetism for everyday life.
	Investigate, in depth, implications of electricity and magnetism for everyday life.
	Investigate, comprehensively, implications of electricity and magnetism for everyday life.


Student instructions

You will be gathering data on bar magnets, the interaction of magnetic fields and electromagnets. You will then use this data to independently prepare a report that explains the impact of the phenomena of bar magnets, the interaction of magnetic fields and electromagnets and an aspect of their impact on everyday life. 

The assessment will take place over <<insert number>> consecutive class periods. At the end of each period you will hand in the work you have done. It will be returned to you at the start of the next period.

Your teacher will provide further details.

Teacher note: Provide details of time allocated, the due date, and which parts of the task you want students to work on during class time. Research outside class can be used to support this assessment but the main focus of this Standard is primary evidence, that is, the students doing the investigating.
You will be assessed on how well you understand the physics of your chosen application.

Introduction

Technology and magnets – an example of the past and the use of magnetic fields: lodestones 

Bar magnets were used by the Vikings between 800 and 1100 AD to give them a technological advantage. Magnetite occurs all over the world, and there are large deposits in Scandinavia. The Vikings used lodestones as the first practical compass and used them extensively in their travels to colonise or in war. This enabled them to cross oceans to reach the new world and to invade England at will, even in the dense fog. 

The Vikings kept the existence of the magnetic compass a secret. Marco Polo after a trip to China introduced the magnetic compass to the rest of Europe. This made possible the exploration of the oceans by the Europeans, although the Norsemen had an almost 500-year head start. Your teacher may provide you with other examples of past uses of bar magnets.

Technology and magnets – an example of the present and the use of magnetic field interactions: rare earth magnets and HDDs 

In 2012, 50% of the world's neodymium magnets are currently used in computer hard disk drives with each HDD typically containing two magnets. These types of hard drive are likely to be replaced in the next few years by solid state drives, but then the neodymium can be used for alternative technological advances such as wind generators. Your teacher may provide you with other examples of uses of magnets.

Technology and magnets – example of the future and the use of electromagnets: electric vehicles
Magnets are likely to be used in a variety of technological innovations in the future including the Large Hadron Collider, Maglev trains, Magnetic Resonance Imaging, rail guns, cell phone induction charging, and electromagnetic pulse weapons (a number of these already exist as at least prototypes). One of the major future likely uses for magnets is in electric vehicles – there are already a reported 120 million e-bikes in China. Your teacher may provide you with other examples of future uses of magnets.

Task
Gather data

Your teacher will guide you through a series of activities focusing on uses of magnetic fields, magnetic interactions, and electromagnets. During these activities you should be gathering data and resources that will allow you to explain the physics behind the uses. Ensure you record your data in an organised way. 

Prepare a report

Evidence could be collected by, but is not limited to, the following methods:

· written report

· oral presentation

· multi-media presentation

· poster.

You will need to negotiate the final format with your teacher.

On your own, write a report that explains the physics behind technological uses of:

· bar magnets

· interactions between magnetic fields

· electromagnets.
You should use the resources collected in class to help you. Do this by:

· explaining the physics theory of bar magnets 

· describing a technological use of bar magnets

· linking the physics of bar magnets to this technological use

· explaining why, in particular, bar magnets are used for this technological use 

· explaining the physics theory of magnetic field interactions
· describing a technological use of magnetic field interactions
· linking the physics of magnetic field interactions to this technological use

· explaining why, in particular, magnetic field interactions are used for this technological use 

· explaining the physics theory of electromagnets
· describing a technological use of electromagnets
· linking the physics of electromagnets to this technological use

· explaining why, in particular, electromagnets are used for this technological use.

The quality of your explanation of the physics ideas and how well you link this to the context will determine your overall grade. 

Linking can be demonstrated by elaborating links, justifying links, evaluating links, analysing links, or comparing or contrasting. Use scientific statements, show calculations, and state units, as appropriate, in your report. 

You must include your gathered data as part of your final report.

Assessment schedule: Science 90941 Technology and magnets – past, present and future
	Evidence/Judgements for 

Achievement
	Evidence/Judgements for 

Achievement with Merit
	Evidence/Judgements for 

Achievement with Excellence

	The student investigates implications of electricity and magnetism for everyday life.

The student produces a report that:

· includes data collected by the student and may include primary data
· describes two implications (from bar magnets, magnetic field interactions, and electromagnets)
· links the science from their collected data for two implications (from bar magnets, magnetic field interactions, and electromagnets) to their chosen technological use.

	The student investigates, in depth, implications of electricity and magnetism for everyday life.

The student produces a report that:

· includes data collected by the student and may include primary data

· explains two implications (from bar magnets, magnetic field interactions, electromagnets)

· links the science in their collected data for two implications (from bar magnets, magnetic field interactions, and electromagnets) to their chosen technological use

· explains the science from their collected data for two implications (from bar magnets, magnetic field interactions, and electromagnets) to their chosen technological use by the using scientific methods such as equations, diagrams, and scientific explanations.
	The student investigates, comprehensively, implications of electricity and magnetism for everyday life.

The student produces a report that:

· includes data collected by the student and may include primary data

· describes a technological use for two contexts (from bar magnets, magnetic field interactions, electromagnets)

· links the science in their collected data for two implications (from bar magnets, magnetic field interactions, and electromagnets) to their chosen technological use

· explains the key science from their collected data for two implications  (from bar magnets, magnetic field interactions, and electromagnets) to their chosen technological use by the using scientific methods such as equations, diagrams, and scientific explanations

· gives key explanations why the technological use they have linked to each of the two implications (from bar magnets, magnetic field interactions, and electromagnets) is used.


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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