Course Work Assessment Criteria sheet

Physics A - Advanced Subsidiary and A Level, 2004/2005

A Planning

2 marks  The candidate can:

suggest an appropriate experimental plan with some relevant

procedures.

The following evidence will be present:

a.
an outline plan or testable hypothesis

b.
a sketch or partial diagram of the practical set-up

c.
consideration of safety aspects of the plan

d.
a list of some appropriate apparatus.

4 marks  The candidate can:

design a plan for the investigation or problem to be solved and

outline most (if not all) of the appropriate procedures.

The following evidence will be present:

a.
a detailed plan or testable hypothesis

b.
identification of an appropriate variable

c.
a labelled diagram of the full practical set-up and/or a circuit diagram (where appropriate)

d.
a comprehensive list of apparatus.

6 marks The candidate can:

design a plan for the investigation or problem to be solved, outlining the appropriate experimental procedures in a sensible sequence.

The following evidence will be present:

a.
identification of variable to be kept constant

b.
number and range of readings to be taken

c.
logical sequence of readings to be taken

d.
full instrument or apparatus specification. (e.g. instrument ranges)

8 marks The candidate can:

design a plan for the investigation or problem to be solved, outlining clearly and succinctly the appropriate experimental procedures and providing sound reasons for design choices.

The following evidence will be present:

a.
at least one reason for procedures based on evidence of knowledge and understanding (e.g. why range / number /sequence of readings should give good/more accurate results)

b.
justification for design based on supporting theory (e.g. supporting formulae or calculations)

c.
aspects of the plan based on reasoned predictions (A2 only)

d.
use of relevant information from secondary sources or preliminary work (A2 only).
B Implementing

2 marks  The candidate can:

make and record some units given correctly.

The following evidence will be present:

a.
demonstration of the safe and correct use of some equipment

b.
some appropriate readings or observations made

c.
some readings or observations recorded

d.
two or more correct units used.

4 marks  The candidate can:

make and record an adequate number of appropriate

measurements correctly, with most units given correctly, including the repeat of measurements where appropriate.

The following evidence will be present:

a.
all equipment used safely and correctly

b.
majority of readings accurate and appropriately recorded

c.
sufficient readings taken including, where appropriate, repeat readings

d.
all units correct (except occasional omissions).

6 marks   The candidate can:

meet the criteria for 4 marks above with measurements made to a suitable degree of precision within the limits set by the apparatus, identify significant source(s) of error.

                             The following evidence will be present:

a. readings given to appropriate number of significant figures

b. readings taken with suitable precision

c. clear, organised and accurate presentation of results    and observations

d. identification of significant source(s) of error.

8 marks  The candidate can:

meet the criteria for 6 marks above and discuss appropriate ways to minimise experimental error, and where possible, implement these.


The following evidence will be present:



a.
description of action proposed to minimise errors


           b.
implementation of plan to minimise errors where possible (A2 only).


            c.
checks of readings or observations which    appear to be inconsistent or suspect ~A2 only)



d.
calculation of mean values of repeat readings.

C Analysing Evidence and

Drawing Conclusions
2 marks  The candidate can:

produce a report of the major aspects of the investigation in a logical sequence, tabulate results as appropriate and process data in preparation for analysis by graphical or other methods of interpretation.

The following evidence will be present:

a.
record of major aspects of the investigation including observations and raw data

b.
demonstration of the use of the equations and/or some calculations

c.
tabulated processed data and/or organised observations

d.
some awareness of how to analyse data or observations (e.g. intention to draw a graph).

4 marks  The candidate can:

meet the criteria for 2 marks above and, in addition, correctly use scientific conventions, including table headings, graph headings and axes, diagrams, labels and significant figures and produce appropriate graph(s).

The following evidence will be present:

a.
data and/or observations processed and organised in a logical sequence

b.
data presented in appropriate tables with correct headings and units

c.
appropriate graphs drawn with correct headings and labelled axes


d.
accurate plotting of points on a graph.

6 marks  The candidate can:

interpret processed data by finding the gradient or intercept of a graph and reach a valid conclusion consistent with the data obtained.

The following evidence will be available:

a.
best fit line (or curve) drawn

 b.
large (X and (Y shown

 c.
correct values read and recorded from graph

 d.
(X /(Y  calculated or intercept read or formula manipulation.

8 marks   The candidate can:

analyse and interpret the results and explain how these support or contradict the original prediction or expectation (when one has been made) and/or explain clearly and succinctly the results in the light of established knowledge and theory, drawing a reasoned conclusion about the whole investigation.

The following evidence will be available:

a.
statement of established theory or knowledge relating to the investigation

b.
reasoned conclusion or statement about the outcome of the investigation

c.
final numerical value, relationship with correct significant figures and units where appropriate

d.
explanation of how the results support or contradict the original prediction or expected outcome and established

theory or knowledge (A2 only).
D Evaluating Evidence

and Procedures
2 marks  The candidate can:

identify some possible sources of errors and anomalies in the

experimental evidence and data.

The following evidence will be available:

a.
possible sources of errors

b.
observations about discrepancies or anomalies in the experimental data

c.
variation in repeat readings or repeated observations indicating an uncertainty in the data

d.
comment on discrepancies between expected results or outcomes and the experimental evidence.

4 marks  The candidate can:

identify the most significant (or error-sensitive) measurements, make reasonable estimates of the errors in all measurements; use these to assess the suitability of the techniques used and the reliability of the conclusions drawn.




The following evidence will be available:

a.
identification of the most significant measurement(s) (e.g. a value to be squared in processing or the measurement of a very small quantity)

b.
estimate of error of uncertainty in all measurements based on experimental data or evidence

c.
comment on the suitability of the techniques used

d.
comment on the reliability of the conclusions drawn.

6 marks The candidate can:

identify possible sources of systematic errors and assess the implications of these for the reliability of the outcome of the investigation; discuss clearly and succinctly appropriate ways to minimise experimental error and, where possible, how to implement these and hence improve reliability of final “answer” or conclusions.




The following evidence will be available:

a.
identification of possible sources of systematic errors in addition to the identified random errors

b.
critical analysis of techniques used and associated errors and suggestions for improvement in experimental plan or


technique(s) to minimise errors (A2 only)
c.
critical assessment of reliability of conclusions and/or final quantitative “answer” in the light of error-estimates and

critical analysis of experimental technique(s) (A2 only)
d.
proposals for improvements, or further work, to provide additional or more reliable evidence for the conclusion or to extend the investigation in a different or potentially more successful direction.







