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Internal Assessment Resource

Science Level 1

	This resource supports assessment against:

Achievement Standard 90945

Investigate implications of the use of carbon compounds as fuels

	Resource title: Carbon compounds and the environment

	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
	December 2010

To support internal assessment from 2011

	
	

	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 1.6A
Resource Title:  Carbon compounds and the environment 

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 comprehensively investigate the implications of the use of different carbon compounds as fuels. The context for this activity is the environment. Students will be required to show their understanding of the physical properties of carbon compounds, their uses as fuels and the implications of those uses for one of the following:

· the greenhouse effect; 
· biofues;

· efficiency of hydrocarbons;

· ocean Acidification;
· global warming; or

· air pollution. 

This activity involves the following tasks:

Task 1: Students are to study the properties of a number of carbon compounds.  The study will involve their physical properties (including melting and boiling points) and their chemical properties (including their use as fuels and combustion reactions). This task should include practical activities to demonstrate these properties including complete and incomplete combustion.

Task 2: Students are to choose and research one of the following implications of the use of carbon compounds as fuels: 

· the greenhouse effect, 

· global warming or 

· air pollution.

Task 3: Students are to create a story board or wall chart, using pictures provided by the teacher, to elaborate on the links between the properties of the carbon compounds studied, their use as fuels and the chosen environmental implication (global warming, the greenhouse effect or air pollution). The pictures are to be accompanied by a written commentary that explains their choice of pictures with relation to the context. It must analyse the links between the properties of carbon compounds, their use as fuels and the implication of that use to their chosen context. This requires explanations that consistently use chemistry vocabulary, symbols and conventions including writing balanced equations. 

Conditions

Any practical activities in Task 1 and 2 could be undertaken in pairs but all written work must be individual. That is students must have their own written records of each task. They will use these during Task 3, which must be completed individually, under test conditions in the classroom.

The amount of time needed for Task 1 will depend on the needs of the students; the amount of prior teaching and learning related to carbon compounds; and the amount of practical work to be completed. 

Task 2 may be undertaken at school and/or at home. Students will need to make detailed notes on their chosen implication. The time required for this task will vary depending on the needs of the students and the amount of teacher guidance given. 

Task 3 is an open-book assessment activity. Students will be allowed to use any notes developed during Tasks 1 and 2 to complete this activity. They will have two hours (periods) of class time to complete the activity. All work, including their notes, must be handed in at the end of the first period to ensure authenticity. Students should not have seen the pictures prior to the assessment activity.

Resource requirements
Task 1: Students will require access to the necessary equipment and materials for any practical work. They will also require access to relevant study material such as textbooks or worksheets.

Task 2: Students will require access to appropriate resources for their research and/or computer access. This could include the Internet, relevant science publications and/or textbooks. It may be useful to provide students with a template for the completion of this section.
Task 3: Teachers will need to provide students with sufficient pictures for them to be able to make an informed decision about which to select. There should be sufficient pictures to cover the given implications. These pictures could be provided electronically, or as hard copy dependent on the format of the final product. 

The pictures should include representations of:

· molecular structures;

· a range of carbon compounds e.g. pictures of containers of methane, propane, butane, octane;

· the products of burning carbon compounds -  carbon dioxide, soot and water;

· the properties of carbon compounds e.g. graph of boiling point against molar mass, blue and yellow, clean and smoky flames; and

· the use of carbon compounds as fuels e.g. power generation, transport (cars, buses etc), domestic heating, water heating.

Additional information

This task also assesses aspects of the Nature of Science standards such as “Communication in Science” and “Participating and Contributing”. Students are expected to show that they are able to relate science ideas to an important issue for themselves or society. They will be expected to gather information in order to draw evidence based conclusions and to be able to communicate their conclusions or ideas using appropriate scientific language.

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

Resource Reference: Science 1.6A
Resource Title:  Carbon compounds and the environment 

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

This activity requires you to comprehensively investigate the use of carbon compounds as fuels and the implications of this use on the environment. You are to choose one of the following implications as the context for your work:

· the greenhouse effect; 

· global warming; or

· air pollution. 

To comprehensively investigate you must elaborate, justify or analyse the links between the properties of carbon compounds, their use as fuels and your chosen implication. You must consistently use chemistry vocabulary, symbols and conventions including writing balanced symbol equations in your explanations.

This activity requires you to complete three tasks as outlined below. The finished product will be a report, storyboard or wall chart.
Task 1: Carbon compounds
Your teacher will direct you through a series of investigations regarding the properties of carbon compounds; including their melting and boiling points and combustion reactions. You will also study the use of carbon compounds as fuels.

You are to keep detailed notes as you progress through these activities. Make sure that you accurately use chemistry vocabulary, symbols structural formulae and balanced symbol equations. 
You will have until Week 5 to complete this internal

Task 1 - Covers the first 8 alkanes, methanol and ethanol. Discuss the efficiency of 4 different hydrocarbon fuels. Why do we use them for those uses? What are the advantages / disadvantages of each?

Task 2 – What are the implications of using hydrocarbon fuels? You can look at climate change, ocean acidification, use of non-renewable resources, carbon footprints, use of biofuels.

Task 3 – Written reports are to be handed in, PowerPoints and Oral presentations will be delivered. You can present your findings in whatever format you like, but it must be ready for the Wednesday of week 5.

Use appropriate chemical vocabulary and terminology throughout.

Assessment schedule: Science 90945 Carbon compounds and the environment

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

	Evidence will be dependent on the series of investigations designed by the teacher regarding the properties of carbon compounds, including their melting and boiling points and combustion reactions and the use of carbon compounds as fuels.


	A student who investigates the implications of the use of carbon compounds as fuels typically:-

· Describes the properties of the selected carbon compounds including melting point, boiling point and combustion reactions.

· Records observations of complete and incomplete combustion.

· Describes 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).

· Correctly uses chemistry vocabulary, symbols, and conventions including structural formulae and writing word equations.
· Presents a story board or wall chart and commentary which identifies and describes the relevant physical properties of carbon compounds, their use as fuels and their chosen implication (global warming, the greenhouse effect or air pollution).
	As for Achieved plus:-

A student who investigates in depth the implications of the use of carbon compounds as fuels typically:-

· Compares physical and chemical properties of different carbon compounds.

· Compares the use of different carbon compounds as fuels.

· Makes links between the properties of the carbon compounds and their use as fuels 

· Completes symbol equations for combustion reactions
· Through the pictures and commentary links are made between the selected properties of carbon compounds, their uses as fuels and the implications of their uses as fuels.  

	As for Merit plus:- 

A student who investigates comprehensively the implications of the use of carbon compounds as fuels typically:-

· Uses multiple links to justify the choice of pictures in the story board. 

· Analyses and makes the links between the chemistry of different carbon compounds, their use a fuels and the implications of these uses.

· Makes multiple links and comparisons between the properties of different carbon compounds and their uses as fuels.

· Uses balanced symbol equations.



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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