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The following guidelines are supplied to enable teachers to carry out valid and consistent assessment using this internal assessment resource.

NB

· An exemplar of required evidence must be developed for this task.

· The assessment schedule should be customised to fit this task and the user developed exemplar of evidence.
· Teachers should be aware that secure tasks have been developed by the NZIP.  Details can be obtained from the NZIP website (www.nzip.org.nz, then go to the Education Section).
The information sheet should be given to students well before the assessment is done.

Context/setting:


This assessment involves students taking a number of measurements and using techniques to maximise accuracy.  The theoretical part involves students analysing given data in order to determine the equation of a linear and a non-linear relationship and the value of physical constants.

Conditions:

It is recommended that this assessment is an individual task under closed book conditions.

Task one could be given separately from task two.  Each task should take one period of class time. Students’ own data could be collected for task two but will need to be checked before it is used in the assessment.  Tasks could be incorporated into an examination time.

Analysis can be done manually or using a computer.

Resource requirements:

· Tennis balls

· Metre rules

· Pendulum   

· Stopwatches 

· Voltmeter (analogue or digital)

· Batteries and connecting wires.

· Lumps of Plasticene 

· Balances (electronic or analogue)

· Force meters (spring balances) calibrated in newtons

· Washers

· Measuring cylinders (2 sizes)

· Beakers (2 sizes)

· Graph paper

Setting-Up Instructions
Instructions for each station are photocopied onto A5 coloured card, a different colour for each station.

1a). Bouncing Ball

· Clamp stand

· Metre rule  (not in clamp)

· Tennis (or other) ball

· Cardboard screen or box with side cut away to prevent ball escaping

1b). Pendulum

· Pendulum of measured length (eg 30 cm) and taped so that it can’t be altered

· Stopwatch

1c). Voltage of Battery

· Voltmeter (analogue or digital)

· 9V battery

· Connecting wires

1d). Volume of irregular object

· 2 different sized measuring cylinders + 2 different sized beakers

· Suitable object (eg small stone or lump of plasticene)

1e). Weight of Washer

· 10 washers and a plastic bag

· Loop of string

· Spring balance (marked with N or g)
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Student Instructions Sheet

Task One (One Period) 

This part of the assessment will take place on:
<insert date and time>

You will be asked to take measurements using techniques to maximise their accuracy.  The techniques you use may be observed by your teacher, stated in your explanation or may be obvious from the data you record. You will also be asked to explain how these techniques increase the accuracy.  Your explanation must be specific to the measurement that you are making.  It must not be a general statement that could apply to any measurement.

Task Two (One Period) 

This part of the assessment will take place on:
<insert date and time>

There are two parts to this task and they will be based on experimental data that is provided to you.  In each part you will be asked to use graphical techniques to obtain the mathematical equation of the relationship between the variables.  You will also be asked to determine the value of a physical constant from the gradient or intercept of each of the graphs you have drawn.

Measurement and Analysis Skills

Task 1
Measurement Skills

Five experimental stations have been set up.  You will have 10 minutes at each station.  There are 5 minutes at the end when you may complete any writing up.

At each station:

· Take and record measurements on the answer sheets provided to determine the quantity asked for.  

· Record measurements to an appropriate number of significant figures.

· Give the unit of measurement. 

· State any techniques you used to increase the accuracy of your measurements. 

· For each technique you used explain why the technique was needed for this particular measurement and state how the accuracy of this particular measurement was improved.  Your explanation should relate to specific aspects of the measurement you are making and should not be a general statement.  

Please make sure you do not mark the equipment or change the set up. Leave it as you found it.
The requirements at the stations are:

a) The height to which a ball bounces up after being dropped from a height of 70 cm.

b) The period of the pendulum (the time for one complete swing – back and forth).  
Note:  Provided the initial amplitude of the swing is small the time for each swing will stay the same even though the amplitude gets smaller.
c) The voltage of the battery.
d) The volume of a lump of plasticene.
e) The weight of a washer.

Name …………………………………………………………….

1a)  Bouncing Ball


Technique(s) and explanation(s) 

Name …………………………………………………………….

1b)  Pendulum


Technique(s) and explanation(s) 

Name …………………………………………………………….

1c)  Voltage of a Battery


Technique(s) and explanation(s) 

Name …………………………………………………………….

1d)  Volume of a Lump of Plasticene

Technique(s) and explanation(s) 

Name …………………………………………………………….

1e)  Weight of a Washer


Technique(s) and explanation(s) 

Name …………………………………………………………….

Measurement and Analysis Skills
Task 2
Analysis Skills

Part 1:

Mere and Ruth investigated the relationship between the applied force, F, and the extension, x of a spring.  The results they obtained are shown in the table below. 

	Force, 

F (N)
	Extension,

 x (m)

	0.0
	0.0

	2.0
	0.033

	4.0
	0.066

	6.0
	0.099

	8.0
	0.132

	10.0
	0.165


(a)
Draw a graph of force against extension using graph paper.

(b)
State the type of relationship between force and extension.

(c)
Calculate the gradient of the graph line.  Show your working and give a unit with your answer.

(d)
State the equation of the relationship between F and x.

(e)
The spring constant is the force required per metre of extension of the spring (k = 
[image: image2.wmf]x
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).  Use this formula and your equation to find the value of the spring constant of the spring.  Show your working and give a unit with your answer. 

	Part 2:

Mere and Ruth decided to investigate the relationship between the mass of an object and the period of oscillation when the object is made to bounce on the end of the spring.  (The period of oscillation is the time it takes for the object to do one complete bounce.)

Their results are in the table and, when graphed, gave the initial graph shown.
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	Mass, m (kg)
	Period, T (s)
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m (kg)

 

 


	

	0.200
	0.35
	
	
	
	

	0.400
	0.52
	
	
	
	

	0.600
	0.60
	
	
	
	

	0.800
	0.70
	
	
	
	

	1.000
	0.82
	
	
	
	


(a) Use the shape of the initial graph to predict the type of relationship between period and mass.

(b) Use the information in the table to generate further processed data that will enable you to obtain a new graph that is a straight line.  Record this new data in the table above.  Label the column(s) with quantity and unit.

(c) Use the processed data to plot a straight line graph on graph paper, labeling the axes.
(d) Calculate the gradient of the straight line graph.  Show your working.
(e) State the gradient unit.

(f) State the equation of the relationship between T and m.

The general formula that relates period and mass is T = 
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(g)
Use this formula and your equation to find the spring constant, k, of the spring.  Give a unit with your answer. 

Assessment Schedule Physics/2/1_A5

Note: An exemplar of the evidence required for this task must be written and referred to when making judgements.

	
	Judgement

	
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Measurement   (Task 1)
	
	
	

	Activities 
1 - 5
	For any 3 of the 5 activities:

· measurements are within the range of values stated in the evidence exemplar.

· measurements are given with an appropriate unit.
	For any 3 of the 5 activities:
· Three different accuracy improving techniques are appropriately used and accurately processed.  These techniques include at least two of: parallax error reduction / repeating and averaging / taking multiple (repeated) measurements / zero error correction.

· measurements are given to appropriate sf.
	For any 3 of the 5 activities:

· different valid technique(s) to improve accuracy are justified.  Each justification explanation shows a clear understanding of why it is relevant in this particular situation.  It is not just a standard statement. The techniques that are justified include at least two of: parallax error reduction / repeating and averaging / taking multiple (repeated) measurements / zero error correction. 

	Data Analysis  (Task 2)
	
	
	

	Part 1:

(a)
	· Correct variables graphed.  (Accept graph plotted the wrong way round.)

· Axes labeled with quantity and unit.

· Reasonable scales.

· Points mostly plotted correctly.

· Graph line straight and a reasonable fit to plotted points.
	
	

	(b)
	· Correct relationship stated
	
	

	(c)
	
	· Gradient is calculated correctly from graph (not from the recorded data).  
	

	(d)
	
	· Correct relationship stated.
	

	(e)
	
	· The value stated has clearly been derived from the gradient of the graph not from the data values in the table.

· Correct unit given. Correct gradient unit in 1(c) can provide replacement evidence.

	

	Part 2:

(a)
	Correct relationship can provide replacement evidence for 1(d)
	
	

	(b)
	
	
	· Evidence shown of the ability to process data correctly 

· Column(s) correctly labeled

· Correctly transformed unit given.  (Accept correct unit in axis label as replacement evidence)

	(c)
	The graph can provide replacement evidence for 1(a) (Correct transformed unit not required.)


	
	· Correct variables graphed.  (Accept graph plotted the wrong way round.)

· Axes labeled with quantity and unit. (Accept correct unit in column heading as replacement evidence)

· Reasonable scales.

· Points mostly plotted correctly.

· Graph line straight and a reasonable fit to plotted points.

	(d)
	
	Correct gradient can provide replacement evidence for 1(c)
	· Gradient calculated correctly from graph (not from the recorded data).  

	(e)
	
	Correct gradient unit can provide replacement evidence for 1(e)
	

	(f)
	
	
	· Correct relationship stated.

	(g)
	
	
	· Value stated has clearly been derived from the gradient of the graph not from the data values in the table.  

· Correct unit given. Correct gradient unit in 2(e) can provide replacement evidence.


Overall Judgement:

	Use instruments to take measurements of physical quantities

	For achievement:
Evidence must be given for both bullet points in task 1.

For merit:
Evidence must be given for all three bullet points in task 1.

For excellence:
Evidence must be given for the bullet point in task 1.

	Use graphical techniques in analysing data to determine the type of relationship between two variables
	For achievement:
Evidence must be given (either directly or by replacement) for task 2 Part 1(a) and (b).

For merit:
Evidence must be given (either directly or by replacement) for task 2 Part 1(c), (d) and (e).

For excellence:
Evidence must be given (either directly or by replacement) for all points in task 2 Part 2(b), (c), (d), (f) and (g).


The grade awarded is the highest one for which both criteria have been satisfied.

Measurement(s)


















































Height of bounce    _____________


Give your measurement to the appropriate number of significant figures.





Measurement(s)









































Period    ______________


Give your measurement to the appropriate number of significant figures





Measurement (s)





























Voltage    ______________


Give your measurement to the appropriate number of significant figures





Measurement(s)
































Volume   _______________


Give your measurement to the appropriate number of significant figures





Measurement(s)






































Weight   ___________


Give your measurement to the appropriate number of significant figures
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