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Internal Assessment Resource

Physics Level 1

EXPIRED
	This resource supports assessment against:

Achievement Standard 90935 version 3
Carry out a practical physics investigation that leads to a linear mathematical relationship, with direction

	Resource title: Portfolio of Practical Reports

	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 2015 Version 3
To support internal assessment from 2015

	Quality assurance status
	These materials have been quality assured by NZQA.

NZQA Approved number A-A-02-2015-90935-02-4574

	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 student’s 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 Physics 90935: Carry out a practical physics investigation that leads to a linear mathematical relationship, with direction
Resource reference: Physics 1.1B v3
Resource title: Portfolio of Practical Reports
Credits: 4
Teacher guidelines

The following guidelines are designed to ensure that teachers can 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 Physics 90935. 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 develop a portfolio in which they gather evidence of their learning journey. This evidence will come from a variety of experiments on practical physical linear relationships. 

The portfolio will consist of a series of reports that collect, process and interpret data for each experiment. 

You can adapt this activity to other contexts that present opportunities to meet the standard, e.g. V = IR, F = ma, d = vt, v = at, W = Fd (where W = (E).

Conditions

Gathering of the evidence for this standard will take place over the year. Students need to carry out at least five investigations that lead to a straight line relationship. 

Students are expected to carry out the investigations in groups of 3 or fewer. 

Plan and gather data in-class in one session. Give students two days of out-of-class time to write the report, as close to the data gathering time as possible. 

The assessment schedule provided is for an individual report. Adapt the generic version of the task and schedule as necessary for each individual experiment. 

A student’s overall grade reflects holistically what the student has achieved in four or more different reports. 

Resource requirements

Equipment will vary by context. For the initial and first bounce height experiment, provide a hard rubber or billiard ball and metre rulers.
Additional information

The following websites have more information on possible experimental setups for the bouncing ball context:
· Learn NC – http://www.learnnc.org/lp/pages/3879 

· http://faculty.madisoncollege.edu/alehnen/TechmathII/Lab3.pdf 

· http://college.hmco.com/reviewers_authors/mathpremiere/beginning_algebra/maricopa/try_it/linear_behavior.pdf 
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	Achievement
	Achievement with Merit
	Achievement with Excellence

	Carry out a practical physics investigation, with direction, that leads to a linear mathematical relationship.
	Carry out an in-depth practical physics investigation, with direction, that leads to a linear mathematical relationship.
	Carry out a comprehensive practical physics investigation, with direction, that leads to a linear mathematical relationship.


Student instructions 

Introduction

This assessment activity requires you to find the mathematical relationship between the <insert relevant variable> and the <insert other variable>.
You will work in groups of 2–3, to decide on your method and gather the data. 

You will work independently in out-of-class time to analyse the data and write a report. Your teacher will specify how much time you have to do this.

You will be assessed on how well you are able to carry out the investigation, with direction, and derive a valid linear mathematical relationship.

Task

See Student Resource A for further guidance.

Develop a method

As a group, review the equipment provided by your teacher. 

Consider the key variables involved in this experiment. 
Write down:

· the independent variable (the variable that is to be changed)

· the dependent variable (the variable that will be measured)

· how you will control any other variables (significant or relevant variables that will need to be kept the same to make your results more reliable). 
Decide and record:

· what the key variables are

· how you will measure the dependent variable

· any techniques you will use to make your results more accurate and/or reliable.

Make sure each member of your group agrees on and records the same method. 

Gathering information
As a group, set up the equipment provided by your teacher.
Using your method, collect and record your data. 
Record:

· your data, with units

· any modifications you make to your method

· any difficulties you encounter while gathering the data and how you try to overcome them. These difficulties should not relate to mistakes you have made when setting up or using the equipment. If you make such mistakes, just fix them and carry on.
Make sure each member of your group agrees on and records the same measurements, with appropriate units.

Analysing data

On your own, prepare your data as necessary to draw a graph with appropriate axes and plot the data. Make sure your axes are labelled with the variable name and its unit.

Draw a line of best fit on your graph and calculate its gradient.

Using information from the graph, for example, the gradient of the line of best fit, state the equation between the independent and dependent variables.

Producing a report

On your own, compile the information you have recorded into a report.

Include in your report:

· the aim of your investigation (e.g. to drop a ball from different heights and measure the corresponding bounce)

· your method of gathering the data

· your data, graph, and any working used to calculate the gradient

· the equation of the relationship that the graph line has established

· a discussion of this experiment.

The quality of your discussion and reasoning, and how well you link this to the context will determine the overall grade. Your discussion should validate your conclusion. 

For example, your discussion could include:

· a statement that explains why the particular accuracy improving techniques you used were necessary

· reason(s) for your choice of the range of values for the independent variable (for example, why the range for the independent variable had an upper or lower limit)

· for each controlled variable, a reason why control was necessary

· a description of any difficulties you had when making measurements and what you did to try to overcome these difficulties

· a description of any unexpected issue that arose when processing the data and how you dealt with the issue

· a link between your findings and relevant principles of physics. 

Resources

Resource A: Planning Template

Student name:

	Aim:

	Independent and dependent variables

	Which variable will be changed? (This is the independent variable)

How will the independent variable be changed?

Give a suitable range of values for this variable.

Which variable will be measured? (This is the dependent variable)

How will the dependent variable be measured or observed?



	Other variables that need to be controlled to make your results more accurate

	Variable
	How this variable will be controlled

	
	

	
	

	
	

	How will you ensure that your results are reliable?




Assessment schedule: Physics 90935 Portfolio of Practical Reports

	Evidence/Judgements for 

Achievement
	Evidence/Judgements for 

Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student carries out a practical physics investigation into <teacher to insert> (for example, drop a ball from different heights and measure the corresponding bounce) with direction. 

The report includes how the student developed a method, by listing steps or giving a reasonable description of how the experiment was carried out. The correct independent variable and dependent variable are stated or can be inferred from results.

The report describes how the student gathered information. The student uses at least 4 different mass values, and at least 1 reading for each value of mass. Units are stated correctly for all values, and measurements are reasonably accurate.

In the graph, the independent variable is plotted on one axis, the dependent variable on the other. Axes are labelled with variable name and unit. Evidence of units can come from tabulated data. Data is mostly plotted accurately. A graph line is drawn, relevant to the plotted data.

The student draws a conclusion. The conclusion needs to at least state that as the value of one variable increases, the value of the other also increases.
	The student carries out an in-depth practical physics investigation into <teacher to insert> (for example, drop a ball from different heights and measure the corresponding bounce), with direction. 

The student uses techniques to increase accuracy, e.g. lists all variables that need to be controlled and states how they are controlled. Techniques used to increase accuracy include, for example, averaging repeated trials, parallax correction.
The range of inputs used gives at least 4 useful values for dependent variable spread over a range that is reasonable for the equipment given. Essential derived values are calculated.

Evidence of the use of accuracy improving techniques can be found in the results table.

Scales are appropriate and easy to read, and the graph covers a reasonable proportion of the graph paper.

A straight graph line is drawn that accurately fits the plotted points. The gradient of the graph is calculated, using a valid method, with a value given to a reasonable number of significant figures.

The student draws a conclusion. The proportionality of variables is stated as a correct mathematical equation: dependent = gradient x independent. 
	The student carries out a comprehensive practical physics investigation into <teacher to insert> (for example, drop a ball from different heights and measure the corresponding bounce), with direction.

The report includes a discussion that validates the conclusion, with at least two discussion statements. Each statement relates to a different bulleted point in the discussion section of the student instructions and is a high quality statement that contains detail. If any of the individual statements do not meet the quality requirement, two slightly lesser quality statements (not necessarily for the same bullet point) can be accepted in place. 

Examples of ‘High quality statements’:

(Ball bounce)
Developing a method

Need parallax minimisation when measuring the height because not possible to have the ball bounce along the scale of the ruler.

Do lots of measurements because each bounce is hard to see and will have reaction time error.

Gathering information

Minimum height was <insert relevant value> because height less than this gave bounce too small to be measured accurately

Maximum height was <insert relevant value> because greater height would hit the roof or damage the floor

Same ball was used each time because different balls bounce different amounts.

Bounce height was hard to measure because of difficulty identifying peak height, line of best fit didn’t go through origin but should have done because zero height gives zero bounce – ignored the intercept because it must have been caused by inaccuracies.

Analysing data

It is expected that the response for a collision with the floor will be linear and proportional to starting potential energy, where PE = mgh. 

There will be some energy lost/work performed in deformation of the ball and the ball will not bounce up to exactly the same height as the start point.


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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