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Internal Assessment Resource

Science Level 1

EXPIRED
	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: Lots of 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-02-2015-90946-02-4585

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

Resource reference: Science 1.7A v3
Resource title: Lots of 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

This activity requires students to investigate the implications of the physical and chemical properties of metals (Lead, Copper, Zinc, Aluminium, Magnesium, and Calcium) for their uses for specific purposes in society. The physical and chemical properties investigated are: reactivity with oxygen and dilute hydrochloric acid, relative conductivity, lustre, and density.

This activity involves practical investigations, gathering and interpreting data, and presentation of findings in a written report.

You may provide students with some of the information. Determine the amount of information that you provide by the needs of your students and the extent to which they have access to relevant material. Students should also collect their own information, and are expected to reference all information sources.

You may choose a different format for the processing of data, such as a portfolio or logbook. Other options for the final presentation could include a wall chart, poster, PowerPoint presentation, blog, wiki, or other format that allows for sufficiently comprehensive answers. Whichever option is chosen students should also hand in any notes, worksheets, and draft materials created in earlier work.

Conditions

This activity will take approximately two weeks of in- and out-of-class time. The time required for tasks will depend on the students, the number of metals tested and the number of properties being considered. These times are indicative only. They will also depend on the format chosen for the presentation of their conclusions.

Resource requirements

For their investigation and processing of data, students will need:  
· samples of the selected metals 

· appropriate laboratory equipment

· secondary information sources such as chemistry magazines, Internet websites, Alpha resources or other Royal Society resources

· access to computers, the Internet, and the school library.

To develop their final presentations, students will need access to their completed worksheets but no other resources, other than computers.

Additional information  
Students should follow procedures outlined in Safety in Science: a Guidance Manual for New Zealand Schools, Learning Media, Ministry of Education, 2000. 
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	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 and physical properties of metals and to link these to specific uses of metals in society. 

The metals you will study are: lead, copper, zinc, aluminium, magnesium, and calcium. 

The physical and chemical properties you will investigate are: reactivity with oxygen and dilute hydrochloric acid, electrical conductivity, lustre, and density.

You will have approximately two weeks of in- and out-of-class time to complete this work. Your teacher will provide specific details.

You will be assessed on how well you investigate the properties of metals, including your understanding of implications for their use in society.
Task

See the Student Resources for further assistance.
Investigate chemical and physical properties of metals

Your teacher will provide you with the necessary metal samples, laboratory equipment and instructions on how to carry out the practical investigations required.

Follow these instructions carefully and gather information about the properties of the metals. 

Teacher note: Provide specific instructions for the investigations you want your students to carry out, and processes to follow.

Research uses of metals in society

Research the uses of metals in society, with particular emphasis on the ones you have investigated. 

You will have notes or copies of the source material available in class, as directed by your teacher, so you can complete this work. You may also source material yourself.
Provide references for any materials you source yourself.  

Report 

Use your notes of the information you have gathered to write a report of your findings about implications of the physical and chemical properties of metals for their specific uses in society. 
In your report: 

· discuss in detail the specific uses in society of the metals you have studied
· explain in detail how the physical and chemical properties of the metals make them suitable for these uses and/or unsuitable for other uses 

· compare and contrast the different metals based on their properties, to further elaborate on your explanations.

Ensure your explanations consistently use chemistry vocabulary, symbols, and conventions including writing balanced symbol equations.  

Your teacher will provide further details of what you have to do before you begin.
Student Resource A: Practical investigation

Teacher note: Adapt this resource for your students and context.

Complete this table, based on your observations from the practical work you have undertaken.

Provide balanced symbol equations for metals that react with oxygen and acid.

	Metal 
	Symbol
	Reaction with oxygen
	Reaction with acid
	Electrical conductivity
	Density
	Lustre

	Lead
	
	
	
	
	
	

	Copper
	
	
	
	
	
	

	Zinc
	
	
	
	
	
	

	Aluminium
	
	
	
	
	
	

	Magnesium
	
	
	
	
	
	

	Calcium
	
	
	
	
	
	


Student Resource B: Use of metals

Briefly summarise how the chemical and physical properties of metals determine their uses in society.

List the common uses of the metals you have studied in this table. 

Make any relevant notes about the links between the properties of these metals and the uses you have listed.

	Metal 
	Symbol
	Common uses

	Lead
	
	

	Copper
	
	

	Zinc
	
	

	Aluminium
	
	

	Magnesium
	
	

	Calcium
	
	


Assessment schedule: Science 90946 Lots of Metals

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

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

· gathers and records primary data regarding the physical and chemical properties of the selected metals (lead, copper, zinc, aluminium, magnesium, and calcium) in a table such as provided in Student Resource A
· gives an account of the specific uses of two metals in society
· describes the physical and/or chemical properties of these metals
· describes the specific uses of two metals used in society linked to their properties.
For example:

Lead is unreactive with water and so can be used in water. Lead is dense and so is used in fishing sinkers.

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

The student:

· gathers and records primary data regarding the physical and chemical properties of the selected metals (lead, copper, zinc, aluminium, magnesium, and calcium) in a table such as provided in Student Resource A
· gives an account of the specific uses of two metals in society
· describes the physical and/or chemical properties of these metals
· gives an explanation for the specific uses of the two metals in society linked to their key usage properties.
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.


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

The student:

· gathers and records primary data regarding the physical and chemical properties of the selected metals (lead, copper, zinc, aluminium, magnesium, and calcium) in a table such as provided in Student Resource A
· gives an account of the specific uses of two metals in society
· describes the physical and/or chemical properties of these metals
· makes significant key links between the properties of two metals and their specific uses in society
· justifies the links between the chemical and/or physical properties of two metals and the implications of their use in society.

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.

	
	
	

	
	
	


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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