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Internal Assessment Resource

Science Level 1

EXPIRED
	This resource supports assessment against:

Achievement Standard 90947 version 4
Investigate selected chemical reactions

	Resource title: Making New Substances

	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-02-2017-90947-04-4719

	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 90947: Investigate selected chemical reactions 

Resource reference: Science 1.8A v4
Resource title: Making New Substances 

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 90947. 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 assessment activity requires students to investigate chemical reactions in order to consider how new substances can be formed. Students will investigate four types of chemical reaction (combination, precipitation (exchange), decomposition, and displacement). 

You will need to provide students with the necessary background information in prior teaching and learning to enable them to complete the task. You could alternatively require them to investigate the four types of reactions and make comprehensive summary notes to use. This broader knowledge will include: an understanding of the chemistry vocabulary and conventions involved (including displacement and precipitation); the solubility rules; how to write balanced symbol equations; and how to carry out practical activities of this nature. 

The six chemical reactions studied are: mixing silver nitrate and sodium chloride solutions; heating copper carbonate powder; mixing barium nitrate and sodium sulfate solutions; adding zinc to + lead nitrate solution; heating iron with sulphur; adding iron to copper sulfate solution. Other similar reactions are possible. 

You could also include other types of reactions, as outlined in the standard. However, at least one precipitation reaction is essential.

The activity requires students to:

· make predictions about the products of each of the reactions, using the solubility rules and completing word equations 
· complete six practical tasks, during which each of the reactions is carried out 

· write a detailed conclusion in which they compare and contrast the four types of reactions and the substances formed. Their explanations should link the classification of the reaction, their observations, the equations they have written and include discussion of the solubility rules and precipitation. 

Students will present all written work as a portfolio that includes their predictions, records of their practical activities and observations, and their final conclusions/discussions.

Students are expected to use chemistry vocabulary, symbols, and conventions, including names, formulae, and writing balanced symbol equations.

Other options for presentation of work include a series of work sheets, a workbook or logbook, a wall chart, a written report, a PowerPoint presentation, or other appropriate form of presentation that enables them to achieve at all levels. 

Conditions

Students may carry out practical activities in small groups but will need to undertake all written work individually.

Students will complete all work in class time.

The activity will require five to six hours/class sessions to complete, including all practical and written work.

It is expected that this assessment task will come at the end of a wider unit of work around chemical reactions.

Resource requirements 

Resource requirements will depend on the specific reactions selected.

Students will need all chemicals and laboratory equipment for each of the reactions investigated, including: silver nitrate solution, sodium chloride solution, barium nitrate solution, sodium sulfate solution, zinc foil strip, lead nitrate solution, iron nail (cleaned and shiny), copper carbonate powder, lead nitrate solution, iron wool or powder, sulfur powder, copper sulfate solution, measuring cylinders, beakers, stirring rods, test-tubes, filter paper, funnel, and watch glass.

The template in Student Resource A could be adapted for use as a worksheet. If students use it as a guide, they may need direction about the format required.

Additional information

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

In precipitation reactions, students should filter the precipitate from the solution as part of the task.
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Achievement Standard Science 90947: Investigate selected chemical reactions 

Resource reference: Science 1.8A v4
Resource title: Making New Substances 

Credits: 4
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Investigate selected chemical reactions.
	Investigate, in depth, selected chemical reactions.
	Investigate, comprehensively, selected chemical reactions.


Student instructions 

Introduction

This assessment activity requires you to investigate four different types of chemical reactions.

Teacher note: You will need to have explained these types of reactions to students or provided the necessary resource material for them to discover this themselves. Discuss the solubility rules, as part of work on precipitation. You could ask students to research types of reactions for themselves, and to make notes about the four types of reactions. In this case, check their work before they begin this activity.

You will undertake practical tasks in small groups but you will complete all written work individually.

You will have six hours of in-class time to complete this activity. 

You will be assessed on how well you are able to investigate and draw conclusions about the chemical reactions.

Task

Carry out the following reactions to investigate the four different types of chemical reaction:

· mix silver nitrate and sodium chloride solutions

· heat copper carbonate powder

· mix barium nitrate and sodium sulfate solutions

· add zinc to + lead nitrate solution

· heat iron with sulfur

· add iron to copper sulfate solution.

Your teacher will provide you with all necessary laboratory equipment and chemicals, and more detailed instructions for each practical task, including how to prepare an insoluble compound through precipitation. 

Predictions

Before you carry out the practical activities, predict what the product of each will be, including which are precipitates. For each reaction: 

· consider the solubility rules 

· complete word equations for what you believe each reaction to be. 

Teacher note: Students need to complete this work before they undertake the practical activities. It is important that each student makes their predictions individually, and explains the reasons for them. Check student work to make sure they have done this adequately.

Practical activities

Complete each of the six practical activities, as instructed by your teacher. 

Teacher note: Provide detailed instructions for each activity.

For each reaction:

· make comprehensive notes outlining briefly what you did, what you observed, and what the final product of the reaction was 

· write a balanced symbol equation 

· classify each reaction as a combination, precipitation (exchange), decomposition, or displacement reaction. 

Conclusion

Write a comprehensive conclusion for the task. 

Compare and contrast the four different types of reaction and their products, referring to the solubility rules in your explanations. 

Make sure you link your observations and the key chemistry concepts related to the four types of reactions including the equations and your classification of each.

Hand in a portfolio of all your work. See Student Resource A for a structure you might follow, and detailed guidance about what to include.

Student Resource A: Portfolio

Teacher note: You will need to significantly modify this template to suit your context. The first two questions are not necessary for assessment but will enable students to summarise some of the key points they may wish to utilise later.

Describe in your own words what happens in each of:

· a combination reaction

· a precipitation (exchange) reaction 

· a decomposition reaction

· a displacement reaction.

Explain what each of the following is, using chemistry vocabulary:

· a precipitate

· a soluble substance

· an insoluble substance

· a spectator ion

· the metal activity series.

For the six reactions you are to undertake: 
· predict what the product of each will be and write word equations for these 
· predict which will be precipitation reactions and what the precipitate will be

· explain what you have based these predictions on.
For each reaction:

· identify the two substances that were mixed together (include names and formulae)

· record your observations of what happened (e.g. changes in state, colour, heat given off) 

· identify the products for each reaction (include names and formulae)

· describe the kind of reaction this was

· write a balanced symbol equation for each reaction.

Using all the information you have gathered:

· compare and contrast the four different reaction types: 

· identify which of the six reactions were the same type and which were different, and what observations enabled you to make these distinctions

· elaborate on the nature of the substances formed from each type of chemical reaction.
Further guidance

In your portfolio, make sure you have:

· summarised key chemistry concepts and the ideas involved

· made predictions about the products of your reactions including whether they will form a precipitate

· explained your predictions

· recorded your observations for each practical

· written a balanced symbol equation for each reaction 

· classified each as either a combination reaction, an exchange reaction (precipitation), a decomposition reaction or a displacement reaction 

· elaborated on the creation of new substances through a discussion of the six practical tasks in which you compare and contrast the different reactions with particular reference to their products

· made links between the classification of the reactions, the equations for the reactions and your observations 

· included a discussion of the solubility rules, and the formation of precipitates as one way of making a new substance

· used chemistry vocabulary, symbols and conventions, including names, formulae, and balanced symbol equations, consistently throughout.

Assessment schedule: Science 90947 Making New Substances

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

	The student investigates selected chemical reactions.

The student:
· provides formulae for the different reactants
· gives an account of a minimum of two selected reaction types, based on information they have gathered in practical tasks
· uses solubility rules to determine solubility if applicable.
· correctly classifies a minimum of two reaction types
· uses chemistry vocabulary, symbols, and conventions (including names, formulae, and word equations) throughout their work.
· Provide word equations for two reaction types

	The student investigates, in depth, selected chemical reactions.

The student:
· uses solubility rules to determine solubility if applicable
· Explain links between the classification of a minimum of two chemical reaction types.
· uses chemistry vocabulary, symbols, and conventions (including names, formulae, and word equations) throughout their work
· provides symbol equations for each of the two reaction types.


	The student investigates, comprehensively, selected chemical reactions.

The student:
· uses solubility rules to determine solubility if applicable
· Explain comprehensively links between the classification of a minimum of two chemical reaction types, the observations and equations.
· uses chemistry vocabulary, symbols, and conventions (including names, formulae, and word equations) throughout their work
· provides balanced symbol equations for each of the two reaction types..


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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