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Internal Assessment Resource

Science Level 1
	This resource supports assessment against:

Achievement Standard 90946 version 3
Investigate the implications of the properties of metals for their use in society

	Resource title: Using metals

	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-02-2015-90946-02-4586

	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 90946: Investigate the implications of the properties of metals for their use in society 

Resource reference: Science 1.7B v3
Resource title: Using metals 
Credits: 4
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 Science 90946. 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

Before using this activity you will need to select or negotiate a context that will engage your students, and adapt the activity, including the assessment schedule, to suit your chosen context.

The activity in its current form requires students to investigate the implications of the chemical properties of four selected metals (lead, copper, aluminium, and magnesium) and relate these properties to how they are used in society. Other possible contexts are the implications of the properties of selected metals on how they are extracted or how corrosion is prevented.
Note: although the task requires students to look at four metals, they will be assessed against only two.
The selection of the metals for the practical work is critical. Metals studied at this level are aluminium, calcium, copper, gold, iron, lead, lithium, magnesium, silver, sodium, and zinc. Students must be able to undertake a fair trial with the metals selected. Before finalising the metals to be used, you need to check the metal samples to ensure they react as expected.

It is important that students can investigate and observe at least some of the properties in a laboratory setting, and that they will be able to detect relevant differences to allow for a comprehensive investigation of the implications.

Students will need to consider the chemical properties of highly reactive metals through secondary data sources, such as teacher demonstrations or the Internet. Discuss with students the reasons for this as part of the learning process.

You will need to teach students about the oxide coating on aluminium and how to remove this. 

Physical properties that students could consider are: melting point, colour, lustre, hardness, ductility and malleability, electrical and thermal conductivity, and density. It is not necessary to do all of these. Base your final decision on the context and the needs of your students. You may need to remove oxide coatings from metal samples for physical properties such as lustre.

You can provide the secondary data resources or you could require students to research them.
Adapt the worksheet in the Student Resource to suit your chosen context and to enable students to answer in sufficient detail to achieve at all levels. 
You may prefer to ask students to use a portfolio approach, a logbook, or student workbook. The final presentation could be a blog, wiki, PowerPoint, or oral report.
Note: Achievement Standard Science 1.7 assesses the student’s ability to “investigate” according to EN 2. This is part of the teaching programme that you need to set up. The key component of the assessment is the “implications” of the science knowledge obtained about the physical/chemical properties of metals for their use in society.

Nature of Science is about the fact that we have this body of scientific knowledge and how it influences our use of metals in society. This is what the assessment schedule and judgement statements must measure. While equations are a good (even essential) part of learning chemistry, they are not a requirement for awarding this Standard – the implications are. Please read the clarifications produced for this Standard at www.nzqa.govt.nz/science.
Conditions
This assessment task will take place over five to six weeks. Students need sufficient time to undertake the relevant practical work, learn about metal extraction, and complete their final presentations.

Students may undertake practical work in groups, but need to complete all written work individually. 

Students could undertake some of this work using out-of-class time. Students need to reference any material they have accessed that you have not provided.

Resource requirements
Students will need access to metal samples, dilute hydrochloric acid, the necessary laboratory equipment, and secondary data. Secondary data is available from a range of sources such as chemistry magazines, chemistry Internet sites, Alpha resources, and other Royal Society resources.

Additional information

Students should follow procedures outlined in Safety and Science: A Guidance Manual for New Zealand Schools, Learning Media and Ministry of Education, 2000.
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Resource reference: Science 1.7B v3
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Credits: 4

	Achievement
	Achievement with Merit
	Achievement with Excellence

	Investigate the implications of the properties of metals for their use in society.
	Investigate, in depth, the implications of the properties of metals for their use in society.
	Investigate, comprehensively, the implications of the properties of metals for their use in society.


Student instructions 

Introduction

This activity requires you to investigate the chemical properties of four metals (aluminium, lead, copper, and magnesium) and link these to their uses in society.
You will gather data from practical activities and secondary data your teacher provides for you to summarise. You will also need to do your own research on how these metals are used and link these uses to the properties of the metals. 
You will present your findings in either a wall chart or written report, together with a completed worksheet.
The activity will take five to six weeks to complete, including teaching time. 
Teacher note: Adapt the context and metals as necessary. To demonstrate the reactivity of some metals, you could add lithium or sodium. Students could observe their reactivity through secondary means, such as the Internet or a teacher demonstration with cold water. If the students are to undertake independent research, explain this process.

Adapt the time for completion, format of the final presentation, and expectations with regard to the recording and processing of data, as necessary.

Add instructions about group or individual work. For example, the students could complete their experiments and observations in groups, but work individually to complete other parts of the task.
You will be assessed on how well you investigate and explain the implications of the properties of metals for their use in society.
Task

Experiments
Teacher note: Adapt these instructions to suit the context you have chosen. In some instances, other properties will be more relevant to test. Provide students with detailed instructions for the experiments.
Complete a series of experiments to test the reactivity of aluminium, lead, copper, and magnesium with:

· cold water
· oxygen
· dilute hydrochloric acid.

Your teacher will provide detailed instructions for the experiments.

Record the results of your experiments on the worksheet provided in the Student Resource. 
Include word and balanced symbol equations for any reactions you have observed. 
Draw some initial conclusions about the reactivity of the metals you test and observe.

Process secondary data

Teacher note: Adapt these instructions to suit the context you have chosen. If students are to undertake independent research, you will need to explain this and provide relevant instructions.

Your teacher will provide you with secondary data regarding the physical properties of the metals.
Process this information and summarise the key points about these results and the physical properties of the metals you tested. 

Include your summary points on your worksheet.

Report

Consider the data you have gathered and draw conclusions in which you link the chemical properties of the selected metals, their reactivity, and their physical properties with how they are used in society today. 

In your conclusions:

· compare and contrast the chemical properties of the metals you have studied

· compare and contrast the physical properties of the metals you have studied
· explain why the different metals studied are actually suited for the particular uses and link this to the metals’ properties 
· consistently use chemistry vocabulary, symbols, and conventions
· provide word and balanced symbol equations for any chemical reactions that occur.
Present your conclusions as a wall chart or written report. 

Hand in your worksheet with your conclusions.

Student Resource

Worksheet
Complete this worksheet before you begin your final presentation. 
Teacher note: Adapt this worksheet to suit your context, the metals utilised, and the properties studied. 

If you provide this worksheet to students, give them a digital copy so that they can expand the boxes themselves to fit their comments. Completing the template on a computer will allow this to happen automatically. If you give them a paper version, you may need to increase the row height for some tables first.

You may prefer students to use another method of recording and processing data such as portfolios, logbooks, or workbooks.

If students have undertaken their own research, ask them to reference all material. 

Name: _____________________________________
Observations

In the table below record what you observed during your practical investigations. 

	Metal
	Symbol
	Reaction with water 
	Reaction with oxygen
	Reaction with dilute acid

	Lead
	
	
	
	

	Aluminium
	
	
	
	

	Copper
	
	
	
	

	Magnesium
	
	
	
	


Using the information in the table above list the metals you have used in a reactivity series from (1) most reactive to (4) least reactive: 
(1) Most reactive metal ________________________

(2) 2nd most reactive metal ________________________

(3) 3rd most reactive metal ________________________

(4) Least reactive metal ________________________

Explain why you have put them in this order. 

	1 = 
	2 = 
	3 = 
	4 = 

	Explanation: 


Write word and balanced symbol equations for any reactions that did occur below.

Describe two main uses of each metal in society today. You should link the uses you have described to the chemical and physical properties of the metal. 

Physical properties of metals
	
	Lead
	Aluminium
	Copper
	Magnesium

	Relative Conductivity
	0.48
	3.65
	5.88
	2.33

	Ductility
	3rd most ductile
	2nd most ductile
	Most ductile
	Least ductile

	Malleability
	Malleable
	Malleable
	Very malleable
	Malleable

	Appearance
	Grey
	Silver
	Red-pink
	Silver

	Relative hardness (Moh Scale)
	1.5
	2.8
	3.0
	2.5

	Density (g cm-3)
	11.4
	2.7
	8.9
	1.7


Assessment schedule: Science 90946 Using metals
	Judgements for Achievement
	Judgements for Achievement with Merit
	Judgements for Achievement with Excellence

	The student investigates the implications of the properties of metals for their use in society.

The student:

· carries out investigative skills according to EN2
· submits a final presentation in which there is an account of the chemical properties of at least two metals and the uses of each metal as it is used in society today 
or
· submits a final presentation in which there is an account of the physical properties of at least two metals and the uses of each one as it is used in society today
For example:
Lead is unreactive with water and so can be used in water. Lead is dense and so is used in fishing sinkers.
Evidence from two of the four metals is required. 

Requires the use of chemistry vocabulary, symbols, and conventions.
	The student investigates, in depth, the implications of the properties of metals for their use in society.

The student:

· carries out investigative skills according to EN2
· gives an account of the chemical properties of at least two metals and explains these properties in terms of their uses in society today
or

· submits a final presentation in which there is an account of the physical properties of at least two metals and explains these properties in terms of their uses in society today. 
For example:

Because lead is unreactive with water it will not react in situations where it is used in water and so will last a long time. Because lead is dense it is used in sinkers as this extra weight in a small space will make the sinker, and hence the fishing line, sink more effectively.
Evidence from two of the four metals is required.


	The student investigates, comprehensively, the implications of the properties of metals for their use in society.

The student: 
· carries out investigative skills according to EN2
· makes links between the physical and/or chemical properties of metals and their specific uses in society
· justifies their links between the chemical and/or physical properties of metals and the implications of their use in society

· submits a final presentation in which there is an account of the chemical and physical properties of at least two metals and links this to their uses in society today
· elaborates on the uses of the metals in society today and/or compares and contrasts their uses by linking to their chemical and physical properties.
For example:
Lead is unreactive with water and so can be used in sinkers, as the sinkers can be used again and again, whereas other metals may react with the water and so would not last as long. Combined with the fact that it is dense and weighs more than other metals, it is ideal for sinkers to help the line sink.
Evidence from two of the four metals 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.
� EMBED Word.Picture.8 ���


NZQA Approved








4
This resource is copyright © Crown 2015 

Page 7 of 8

_1285311013.doc
[image: image1.png]National Certificate of Educational Achievement
TAUMATA MATAURANGA A-MOTU KUA TAEA







