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Internal Assessment Resource

Science Level 1

EXPIRED
	This resource supports assessment against:

Achievement Standard 90945 version 3
Investigate implications of the use of carbon compounds as fuels

	Resource title: Which Fuel?

	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 2017 Version 4
To support internal assessment from 2017

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

NZQA Approved number: A-A-02-2017-90945-04-4718

	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 90945: Investigate implications of the use of carbon compounds as fuels
Resource reference: Science 1.6B v4
Resource title: Which Fuel?
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 90945. 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 four different carbon compounds and the implications of their use as fuels. Students are to determine which of these carbon compounds is the best fuel, in terms of the energy it provides and its contribution to air pollution and the greenhouse effect. 

Students are expected to show understanding of the following chemistry ideas: 

· the names and structural formulae of the carbon compounds investigated
· their physical and chemical properties.

They are also expected to consistently use chemistry vocabulary, symbols and conventions, including writing balanced symbol equations.

Students could alternatively describe the best fuel in terms of fuel efficiency, thermal pollution, effect on global climate, ocean acidification or use of non-renewable resources and/or food crops for fuels.

Students will undertake practical investigations to collect primary data and/or find evidence in secondary data, some of which will be provided by the teacher. You could base the investigation on secondary data alone. 

Students will process and interpret the information from the collated data so that they can choose which of the fuels investigated best meets the given criteria. 

Students will present their conclusions, including a justification for their choice, in an agreed format such as a poster, a PowerPoint or a written report. Students could also present findings as a multimedia presentation (such as a blog or a website), a report that is verbally presented, or a video. They could also negotiate with the teacher another appropriate method of presentation.

Students are expected to show that they are able to apply scientific theory to evidence collected that will be used to answer a question related to themselves or society. They are expected to gather information to draw evidence-based conclusions and to be able to communicate their conclusions, or ideas, using appropriate scientific language.

Conditions  
This assessment task will take place over six to eight hours of in-class and out-of-class time.

Give students direction for the practical activities. 
Students may carry out practical activities in groups or individually, but all written work must be carried out individually. 

Resource requirements  
For the collection of primary data, you need to ensure that samples of the fuels and all necessary laboratory equipment are available for the practical activities. The fuels could include methane (CNG) or propane (LPG), ethanol (methylated spirits), hexane and octane. They will typically include alkanes and alcohols. Systematic names and structural formulae are restricted to straight chain alkanes up to 8 carbon atoms, methanol, and ethanol.

Secondary data may consist of resources provided by the teacher as well as appropriate resources that students collect themselves. These may include newspaper articles, chemistry magazines, chemistry Internet websites, Alpha resources, and other Royal Society resources. 

Provide sufficient secondary data for students to complete the assessment and achieve at all levels. If students research this themselves, provide sufficient access to the Internet and other library resources.

Additional information 

Students should follow procedures outlined in Safety in Science: a Guidance Manual for New Zealand Schools, Learning Media, Ministry of Education, 2000. 

You will need to adapt the student resource template provided to allow for comprehensive responses.

Internal Assessment Resource

Achievement Standard Science 90945: Investigate implications of the use of carbon compounds as fuels

Resource reference: Science 1.6B v4
Resource title: Which Fuel?
Credits: 4
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Investigate implications of the use of carbon compounds as fuels.
	Investigate, in depth, implications of the use of carbon compounds as fuels.
	Investigate, comprehensively, implications of the use of carbon compounds as fuels.


Student instructions 

Introduction

Every week there are items in the media about climate change or global warming. Our attention is captured by images such as polar bears on melting ice floes or the damage done by fierce storms. Alongside this, there is concern that the world’s energy needs are currently depleting non-renewable energy sources at an alarming rate. Burning of fossil fuels has been a major source of energy for humankind down through the ages. Many scientists believe that this is a major cause of the climate changes that have been reported.

This assessment activity requires you to investigate the physical and chemical properties of four carbon compounds, and present your conclusions in an appropriate format such as a poster, PowerPoint or written report. 
You will gather, collate and process data and decide which of the carbon compounds you investigate would be the best fuel based on the criteria that you have been given. 
You will work in pairs to gather data in practical activities. You will work individually to gather any additional data you need, process and interpret the data, and present your conclusions.
You will have six to eight hours of in-class and out-of-class time to complete this task. 
You will be assessed on how well you understand the properties of the carbon compounds, their use as fuels and the implications of this use on humans and/or the environment.

Task

Gather information

Teacher note: Delete or amend the following paragraphs as required, e.g. if students are not gathering primary data, or if you are not providing any secondary information and students have to do the research.

Carry out a series of experiments to gather data about the physical and chemical properties of the fuels. This may include, for example, comparing the products of the combustion reactions, including the energy output.
Your teacher will provide you with samples of the fuels you are investigating and the necessary laboratory equipment. 
Teacher note: Provide specific details of the investigations you want students to carry out, including processes to follow.
Process and interpret a variety of secondary data or resources about the chemical and physical properties of the carbon compounds you are investigating. Your teacher will provide you with this data.
You may need to collect further relevant data to help you decide which fuel best meets the criteria listed. 
Use as wide a range of resources as possible. 

Interpret the information 

Working individually, record and process in your logbook all information gathered through the collection of both primary and secondary data. This includes your observations, processing of the data and interpretation of the findings in relation to the investigation.
Teacher note: You could check logbooks as students are working or ask students to hand in their logbook with their final report.

Produce your report

Decide on a method to report your findings and the reasons behind your recommended choice of fuel. You can use a poster, written report, or PowerPoint.

Teacher note: Other formats are possible. Choose, or allow students to choose, a format that is appropriate for your context.

In your report:

· clearly show the links between the properties of the carbon compounds, their use as fuels, and the implications of this use on humans and/or the environment

· justify your choice by evaluating, comparing, and contrasting the different fuels

· use chemistry vocabulary

· include names and structural formulae for the carbon compounds, and balanced symbol equations for the combustion reactions.

Assessment schedule: Science 90945 Which Fuel?

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

	The student investigates implications of the use of carbon compounds as fuels.

The student:

· describes in an investigation report the use of carbon compounds as fuels
· describes the implications of the use of carbon compounds as fuels (the greenhouse effect, global warming, or air pollution).

Evidence will be dependent on the series of investigations designed by the teacher regarding the properties of carbon compounds and the use of carbon compounds as fuels.


	The student investigates, in depth, implications of the use of carbon compounds as fuels.

The student:
· compares the use of different carbon compounds as fuels
· makes links between fuels and the implications of their uses
· explains the implications of the use of carbon compounds as fuels (the greenhouse effect, global warming, or air pollution).
Evidence will be dependent on the series of investigations designed by the teacher regarding the properties of carbon compounds and the use of carbon compounds as fuels.
	The student investigates, comprehensively, implications of the use of carbon compounds as fuels.

The student:
· explains comprehensively the implications of the use of carbon compounds as fuels (the greenhouse effect, global warming, or air pollution).
Evidence will be dependent on the series of investigations designed by the teacher regarding the properties of carbon compounds and the use of carbon compounds as fuels.


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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