STAGE 2 CHEMISTRY

ASSESSMENT TYPE 1: Investigation Folio

Practical 3 (Design): Reaction Rate 

Purpose

This assessment provides you with the opportunity to investigate concepts relating to the factors that affect the rate of a reaction, and to demonstrate your ability to:

· formulate hypotheses

· design and conduct an investigation

· identify variables and collect, analyse, and interpret data

· evaluate results, form conclusions, and communicate your understanding of concepts relating to the factors affecting reaction rate.

Description of the Assessment
You are to determine the most suitable design features of an investigation that will enable you to test an hypothesis about the rate of a reaction in a school laboratory setting. 

See page 3 for specific details of the steps required for Parts A and C.
The reaction to be used in this investigation involves the acid decomposition of the thiosulfate ion, S2O32-.

The equation for the reaction is:

[image: image1.jpg]



2H+(aq)    +    S2O32- (aq)                              S (s)    +    H2O(l)    +    SO2 (g) .                  Reaction 1

The sulphur precipitated by this reaction causes the reaction mixture to become cloudy. The reaction rate is measured by detecting the sulphur produced, which forms an opaque suspension as the reaction proceeds.
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Safety Note:

•
The sulphur dioxide gas given off in the thiosulfate/acid reaction is an irritant to eyes and the respiratory system. Work in an open area and dispose of all reaction mixtures down a sink in a fume cupboard.

•
Hydrochloric acid is corrosive.

•
Wear safety glasses during this practical.

Part A

Design the investigation based on the guidelines provided.

Spend time to:

· determine the hypothesis you will test based on the factors that could influence the rate of the reaction,

· plan the practical investigation.

Part B

Carry out your approved investigation.

Part C

Write a practical report using the structure provided.
Assessment conditions

Part A

Plan and carry out the investigation under teacher supervision. 

Part B

The practical is completed in a maximum two-hour lesson in the laboratory, during which manipulation of apparatus is assessed.

Part C

An individual practical report is completed and submitted for assessment no later than seven days after completion of Part B.

In the report the following are assessed:

· the use of appropriate chemistry terms, conventions, formulae and equations

· communication of knowledge and understanding of chemistry in different forms.
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Investigations Folio:  Practical – Reaction Rate (Design)

Part C:

Use the following report structure:

Purpose

· State the purpose of the investigation clearly.

Hypothesis

· Write the question you investigated.

Variables

· Identify the independent and dependent variables in your investigation.

· Describe how you kept at least three other factors constant.

Apparatus

· List the apparatus or measuring instruments used.

Procedure

· Describe the steps involved in your investigation. Any diagrams/digital photographs should be clearly labelled.

Data Presentation

· Use a table to record data (show calculations and derived data if appropriate).

· Plot a graph of your results.

· Record data and observations in table(s) using correct significant figures.


Data Analysis

· Use a graph to analyse your data.

· Include calculations you made.

· Explain your results using chemical concepts.

Interpretation and Evaluation:

· Discuss possible sources of random errors and systematic errors.

· Explain the importance of the number of samples and repeating the experiment.

· Discuss the precision of your results.

· Identify any anomalous results and suggest a reason(s) for them.

· Suggest and explain improvements in the procedure.

· Describe the pattern of your results.

Conclusion

· Write a conclusion that is based on the results of your investigation.

· Relate your conclusion to the hypothesis and the purpose of your investigation. 

	Learning Requirements
	Assessment Design Criteria
	Capabilities

	1.
demonstrate and apply knowledge and understanding of chemical concepts and interrelationships

2.
formulate questions, manipulate apparatus, record observations in practical chemical activities, and design and undertake chemistry investigations

3.
demonstrate an understanding of how knowledge of chemistry can be used to draw informed conclusions or make informed decisions, taking into account social and environmental contexts

4.
develop possible solutions to a variety of problems in chemistry, in new or familiar contexts

5.
critically analyse and evaluate chemical information and procedures from different sources

6.  communicate in a variety of forms using appropriate chemical terms and conventions.
	Investigation

The specific features are as follows:

I1
Design of chemistry investigations.

I2
Selection and acknowledgment of information about chemistry and issues in chemistry from different sources.

I3
Manipulation of apparatus and technological tools using safe and ethical investigation procedures.

I4
The obtaining, recording, and display of findings of investigations using appropriate conventions and formats.

Analysis and Evaluation

The specific features are as follows:

AE1
Analysis and evaluation of data and other evidence to formulate conclusions and make relevant predictions.
AE2
Evaluation of procedures, with suggestions for improvements.

Application

The specific features are as follows:

A1
Application of chemistry concepts and evidence from investigations to solve problems in new and familiar contexts.

A2
Use of appropriate chemistry terms, conventions, formulae, and equations. 

A3
Demonstration of skills in individual and collaborative work.

Knowledge and Understanding

The specific features are as follows:

KU1
Demonstration of knowledge and understanding of chemistry concepts. 

KU2
Use of knowledge of chemistry to understand and explain social or environmental issues.

KU3
Communication of knowledge and understanding of chemistry in different forms.


	Communication

Citizenship

Personal Development

Work

Learning

(delete those which do not apply to this assessment)
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