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	Assessable Elements	A
	B
	C
	D
	E

	
	

	Questioning and predicting
	Design of questions and justified hypotheses that can be investigated using a range of inquiry skills
	Design of questions and informed hypotheses that can be investigated using a range of inquiry skills
	Design of questions that can be investigated using a range of inquiry skills
	Guided design of questions that can be investigated 
	Directed design of questions that can be investigated

	Planning and conducting
	Design and refinement of methods that include:
· the control, and accurate measurement of variables to ensure the systematic collection and recording of reliable data
· description of how to manage safety and ethical considerations
	Design of methods that include:
· the control and accurate measurement of variables to ensure the systematic collection and recording of data
· description of the implications of ethical and safety and considerations 
	Design of methods that include:
· the control and accurate measurement of variables
· systematic collection of data
· description of ethical and safety considerations 
	Partial design of methods that include:
· the control variables 
· the collection of data
· identification of ethical and safety and considerations
	· use of provided methods
· identification of safety considerations

	Processing and analysing data and information
	Analysis of trends in data to identify and explain relationships between variables to:
· draw justified conclusions 
· identify and explain inconsistencies in results
	Analysis of trends in data to identify and describe relationships between variables to:
· draw conclusions consistent with evidence
· identify and describe inconsistencies in results
	Analysis of trends in data to:
· identify relationships between variables
· reveal inconsistencies in results
	Statements about trends and inconsistencies in data
	Statements about data

	Communicating
	Concise and coherent use of appropriate language and accurate representations when communicating findings and ideas to specific audiences
	Coherent use of appropriate language and accurate representations when communicating findings and ideas to specific audiences
	Use of appropriate language and representations when communicating findings and ideas to specific audiences
	Use of everyday language and representations when communicating findings and ideas to audiences
	Fragmented use of language and representations when communicating findings and ideas to audiences



Teacher feedback:  	
	
	
	



	[bookmark: _top]Assessment type:   Extended Experimental Investigation 
Purpose:  To conduct an experimental investigation  into the reactivity of metals and acids.
You will be assessed on the final report that you submit.
Task conditions:
· Groups of three/four for the experiment.
· Individual reports must be written.
Class time allotted: Weeks 8 and 9.

	Reaction Rate
Student experimet 
 Investigating the reactivity of Acids and Metals

	Introduction
The introduction has three main parts. 
1st Part
This part of the introduction provides the context for the investigation. This part is usually 2 paragraphs.
The 1st paragraph introduces the topic covered by the experiment. It explains why this topic is important in a “big picture” sense.
The 2nd paragraph explains some of the real life implications of the topic, or provides further explanation.
2nd Part
Provides an explanation of all of the theory you will use in your investigation. 
It describes the science behind the topic which is relevant to this experiment.
This part also explains any scientific laws or mathematical formulas which apply to the experiment.
3rd Part
This should be a general description of how you will do your investigation – that is describe what you will do. Do not list steps (we do this in the method), just summarize the process of completing the investigation.
Do not use personal pronouns  (eg. “we” “I” “you” “us” “they”). 
/6
	Introduction
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Part A – Reactivity of Acids 
Method diagram
[image: ]
	Aim
The aim is one sentence which links the independent and dependant variables. A basic format is…
To investigate if varying the (independant variable) changes the (dependant variable)
/2
	Aim : 

	Hypothesis
A hypothesis has two sentences – the first is what you expect to happen, the second is why you think it will happen.
/2
	Hypothesis: 

	Method
A Method has 3 parts – the Materials (a list of equipment), a Diagram, and a Procedure (a list of steps to do the experiment)
Materials - List the materials you will use in your experiment. Use a bullet list style. Read the procedure (next page) to ensure you have all you need
/2

Diagram - draw a neat and reasonably accurate diagram and label all the main parts.  
/2








Procedure - What were the steps in the investigation? 
Write a numbered list of steps. 
Each step describes something you did in the experiment
Do not start with something like “Collect the equipment”
Use the term “Repeat steps… “ to avoid having to write steps which are being repeated.





/4

At the end of the procedure list the relevant variables for your investigation
Independent Variable – this is the one which you are making changes to deliberately.
Dependent Variable – this is the one you are expecting to change as a result – you are measuring this one.
Controlled Variables – these are ones you want to keep the same each and every time.
/2
	Method:
Materials:
	· 
	· 

	· 
	· 

	· 
	· 

	· 
	· 

	· 
	· 


Diagram:




Procedure:
1.____________________________________________________________________________________________________________
2.____________________________________________________________________________________________________________
3._____________________________________________________ _______________________________________________________
4._____________________________________________________ 
_______________________________________________________
5.____________________________________________________________________________________________________________
6._____________________________________________________
_______________________________________________________
7._____________________________________________________ _______________________________________________________
8._____________________________________________________ _______________________________________________________
9._____________________________________________________
_______________________________________________________

Independent Variable: ______________________________
Dependent Variable: ______________________________
Controlled Variables: _____________________________________ _______________________________________________________

	Risk assessment
 

Fill in the table for the things in the experiment which may be a source of harm. Check with the teacher for some if uncertain of what to write.











/3
		Source of risk
	What amount of harm could it cause? 
	Safety precautions taken
	If an incident occurred what should I do?

	

	Minor 
Significant 
major
	
	


	

	Minor
Significant
major
	
	

	

	Minor
Significant
major
	
	


Risk assessment: Table 1 – Possible risks in experiment


	Results








/2
	Results: 
Table 2: Masses for the reaction                            
	Type of acid
	3. Mass of Magnesium (g)

	
	m1
Start of experiment
	m2
After 5 min in acid
	% of metal remaining:
(m2/m1 ) x 100

	
	
	
	

	
	
	
	

	
	
	
	






	








                                     /3



Draw a scatter plot with a trend line for the data in table 3. There should be a line for the temperature change of each type of acid – 3 lines in all.
Use a different coloured line or different line markings for each acid. 
Include a key showing what each coloured line represents.
                                     





     /3





	Table 3: Temperature inside reaction beaker

	Type of acid
	Temperature in reaction beaker (oC)

	
	Before Mg added
(start)
	1min
	2min
	3min
	4min
	5min

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	




Graph 2: 

Title: ________________________________________



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	









______________ (oC)















        ____________________________

Key: 




	Part B – The effect of concentration of Acid
In this part of the assignment you will be given less guidance – much like a senior type of assessment called a “student investigation”. Use the work you have done in Part A as a guide to completing the next few sections. 

	Method
Explain how the procedure in part A will be modified in order to investigate the effect of concentration of an acid on the reaction with Magnesium. It is not a series of steps, but more a description of the process that will be followed, highlighting the differences between the method for this part of the investigation and Part A. Identifying the new independent and dependant variales would be an important part of this description.
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	Method:
Modification of Procedure (reactivity of acids):
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Materials:
	· 
	· 

	· 
	· 

	· 
	· 

	· 
	· 

	· 
	· 


Diagram:





Independent Variable: ______________________________
Dependent Variable: ______________________________
Controlled Variables: _____________________________________                         _____________________________________




	Results
Design your own table and determine the type of graph you should use to analyse the data.
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	Results:















	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	






















	Discussion
Have a careful look at your results. There are 2 main parts to an analysis. The 1st part is about what you can decide from your results while the 2nd part is about the error you may have.
1st Part – conclusions 
Write a sentence describing the main conclusion (decision) you can make from your results. Now describe or list the data which supports your conclusion (refer to tables or graphs). Use the trend line to describe the relationship between your independent and dependent variable.  If you have a computer generated trend line, identify and explain the equation to the trend line. 
Explain the theory behind this conclusion if you can. You should be using the theory you included in the 2nd part of your introduction. Lots to do here so you may need more than one paragraph.
If there are other conclusions (there are – you did a part B) you could make then repeat this process for each conclusion you make. 

2nd  Part - errors
1st Paragraph - Write a sentence about how much error there is in the results. Then you have to explain why you think this (rest of the paragraph). Judge the error using at least 1 of the 3 methods described in the appendix. 
2nd Paragraph - State how the error occurred (what caused it). Then make suggestion about how this could have been avoided. 
3rd Paragraph - State if the conclusion you made earlier are valid. This will depend on how much error you believe you have. Use the amount of error you have to justify your decision.
/6
	Discussion: 
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

	Conclusion
· 1St Paragraph
Re-read your aim - write a sentence that explains what your results show in light of what the aim says. This sentence is your main conclusion.
State whether this is consistent with the theory (what you expected to happen). Explain how the theory (you wrote about this in your introduction) explains your results.
· 2nd Paragraph
Write a sentence about the amount of error in your investigation (you decided this in the analysis). Explain how this error occurred. Provide suggestions to improve the experiment so these errors could be avoided. 

· 3rd  Paragraph
Sum up your conclusion by again stating 
· your main conclusion, 
· how this conclusion relates to the global issue outlined in Part 1 of the introduction.
· If your conclusions are valid or not. Your conclusion will not be valid if you have too much error. 
/5
	Conclusion:
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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