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Internal Assessment Resource

Chemistry Level 1

EXPIRED
	This resource supports assessment against:

Achievement Standard 90930 version 3
Carry out a practical chemistry investigation, with direction

	Resource title: Investigating Reaction Rates

	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-02-2017-90930-04-4736 

	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 Chemistry 90930: Carry out a practical chemistry investigation, with direction 

Resource reference: Chemistry 1.1A v4
Resource title: Investigating Reaction Rates
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 Chemistry 90930. 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 carry out a practical chemistry investigation within the context of reaction rates. This is to be undertaken with direction. With direction means that the teacher provides general instructions for the investigation in the form of a purpose, a method, and the equipment and/or chemicals from which to choose. Providing a method means that you will give students direction about the overall approach they should take, but they will develop a procedure for carrying out the investigation. 
This activity requires students to develop the procedure for collecting primary data relevant to the purpose, collect and record data with correct units following their written procedure, process and interpret results to enable a conclusion to be drawn, draw a conclusion from the processed data that links to the purpose of the investigation, justify the choices made to increase accuracy, and relate their findings to chemistry ideas. 
The purpose of this activity is to investigate the impact on rates of reaction when changes to the concentration of one of the reactants are made. The method is to combine two solutions and measure the rate of reaction as the concentration of one reactant is changed over a range of values.

It is expected that this investigation will be part of a wider unit of work that would include learning about the particle collision theory of reaction, serial dilution, use of equipment, and appropriate use of vocabulary, symbols, and conventions.
Conditions

It is expected that this assessment will take place after four or five weeks of teaching time in which the teacher introduces the context and required skills and knowledge. 

You will determine the time frame for the assessment task. Students will need sufficient time to develop and trial their procedure, carry out the procedure, process the data, and write up the report. 

All tasks, both practical and written, can be carried out individually or in a group. In all cases, authenticity would need to be assured. 

As this activity occurs over a period of time, you will need to ensure authenticity.

Resource requirements

You will need to provide students with the materials and equipment required for trialling and carrying out the investigation. Each student/group will require as a minimum:

· 200 mL each of solutions A and B in two separate squeeze bottles 

· one or two 50 mL or 100 mL beaker(s), two 10 mL measuring cylinders, a stirring rod, two dropping pipettes (3 mL plastic pipettes are suitable), a wash bottle, a stopwatch

· a cardboard square with an X marked in the middle (supplying this means more of the student results will fall within a specific range of times)

· extra quantities of solutions A and B made available in case students run out.

Possible sets of solutions A and B are:

Set 1: 
Solution A – a solution of 50 g potassium iodide, 0.15 g sodium thiosulphate, and 100 mL of 1% starch solution, made up to 1 litre of solution


Solution B – a solution of 7.5 gL-1 sodium persulphate

Set 2: 
Solution A – 2 molL-1 hydrochloric acid


Solution B – 0.5 molL-1 sodium thiosulphate. 

Additional information

Teachers will need to give students the opportunity to trial their procedures. 
Students are expected to include a detailed step-by-step procedure in their final report. This procedure needs to be based on the manipulation of the independent variable over a valid range of values with repetition to show reliability. Variables that could have a significant effect on results must be controlled and techniques should be used to increase the accuracy of the measured values of the variables.

Processing and interpreting data may include averaging or using a graph.
Procedures outlined in Safety and Science: A Guidance Manual for New Zealand Schools, Learning Media, Ministry of Education, 2000, should be followed. 

Teachers should trial the method before students use it to ensure it works and students are able to achieve at Excellence level. 
The resources provided in the Student instructions will need to be modified to ensure students are able to meet the expectations of Excellence.
Internal Assessment Resource
Achievement Standard Chemistry 90930: Carry out a practical chemistry investigation, with direction 

Resource reference: Chemistry 1.1A v4
Resource title: Investigating Reaction Rates
Credits: 4
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Carry out a practical chemistry investigation, with direction.
	Carry out an in-depth practical chemistry investigation, with direction.
	Carry out a comprehensive practical chemistry investigation, with direction.


Student instructions 

Introduction

This assessment activity requires you to carry out a practical chemistry investigation and draw a conclusion based on your collected data. The context for the investigation is the rate of reactions.
The purpose of the investigation is to: Determine how the rate of a chemical reaction changes as the concentration of one of the reactants is changed.
You need to justify any choices you make to increase the accuracy of your investigation, and justify your conclusion in terms of the processed data and the particle collision theory of reaction.
Your teacher will decide the time frame that you are to work to in order to complete this activity, including trialling your procedure. 

You can carry out all work, both practical and written, individually or in a group. 

Your teacher may require you to hand in all your work at the end of each lesson. 
You will be assessed on how well you are able to carry out the practical chemistry investigation, including drawing a conclusion.
Task 

There are three stages to this task. Complete all stages.

Develop a step-by-step procedure 

Develop a step-by-step procedure to determine how the rate of a reaction changes as the concentration of one of the reactants is altered, using the equipment you have been provided with.

You will be given time to conduct trials to help you do this. 

Collect, record, and process results

Carry out your procedure to collect data and record the results with correct units in a table or some other systematic way. 
You may need to make changes to your procedure during your investigation. Remember to record any changes and justify them with reasons for the changes, for example, to increase accuracy or reliability.

Process your results in ways that will help you reach a conclusion that is linked to the purpose of the investigation. This will usually involve some calculations (for example, averages) and/or graphing to establish a relevant pattern.

Interpret your information and present a report

Present a report on your investigation that includes:

· your step-by-step procedure, including any changes made during your investigation

· the recorded and processed data, with correct units

· a conclusion based on the processed data that links to the purpose of the investigation

· justification of the choices you made to increase accuracy during the investigation

· justification of your conclusion in terms of the processed data and the purpose of the investigation

· relating the findings of the investigation to the particle collision theory of reaction

· the use of appropriate chemistry vocabulary, symbols, and conventions throughout your report.
Resource A: Further guidance
Developing a step-by-step procedure
Develop a detailed step-by-step procedure based on the general method below to enable you to draw conclusions related to the purpose of the investigation. This must be detailed enough to be followed by another student in your class. Trial your procedure.
Method
You will be given the following equipment: 

· two solutions in separate squeeze bottles (solutions A and B) 

· one or two 50 mL or 100 mL beaker(s) 

· two 10 mL measuring cylinders 

· a stirring rod 

· two dropping pipettes 

· a wash bottle 

· a stopwatch
· a cardboard square marked with an X. 
When the two solutions are mixed, they react together to form a coloured solution that becomes progressively more difficult to see through. 

You are not required to know the names of the chemicals in the solutions or write equations for the reaction.
Data recording and processing

Record your collected data with correct units in a table or some other systematic form and then process it appropriately. 
Interpreting your information and presenting your report

· List all the equipment you have been provided with
· Write your final step-by-step procedure

· Explain why you have decided on these particular steps
· Explain any changes you made to your initial procedure and why these changes were necessary

· Write your final step-by-step procedure
· Write a conclusion from your processed data that links your findings to the purpose of the investigation
· Write a justification of the procedure you used, including the choices you made to increase accuracy and how you ensured reliability
· Relate the findings from your investigation to the particle collision theory of reaction.

Assessment schedule: Chemistry 90930 Investigating Reaction Rates
	Evidence/Judgements for Achievement
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student carries out a practical chemistry investigation which develops a procedure/method relevant to the purpose for collecting primary data, with correct units.

The student:

· provides information on the range of values of the independent variable and how these were made
· collects data, records it with correct units, and processes it in an appropriate way (graph, calculation, and so on) for different concentrations of either solution A or B
· writes a conclusion based on the processed data. This could refer to time for reaction rather than rate.
	The student carries out an in-depth practical chemistry investigation which develops a procedure/method according to the requirements for collecting data, with correct units.

The student:

· provides information on a valid range of values for the independent variable
· explains how key variables are controlled, how reliability is obtained, and how the accuracy of the measured values of the variables is increased
· collects data for concentrations of either solution A or B to enable a conclusion that links to the purpose to be drawn
· repeats the process with each of the different concentrations of the solution changed
· writes a conclusion that links to the purpose of the investigation.


	The student carries out a comprehensive practical chemistry investigation which develops a procedure/method according to the requirements for collecting data, with correct units.

The student:

· provides information on a valid range of values for the independent variable
· explains how key variables are controlled, how reliability is obtained, and how the accuracy of the measured values of the variables is increased
· collects data for concentrations of either solution A or B to enable a conclusion that links to the purpose to be drawn
· repeats the process with each of the different concentrations of the solution changed
· writes a conclusion that links to the purpose of the investigation
· justifies choices made during the investigation to increase accuracy and justifes the conclusion in terms of the processed data, linking it to the purpose of the investigation
· The findings of the investigation are related to applicable chemistry ideas.


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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