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1. General Information

Key Dates

Centre Assessed Unit Entriesto be with AQA 21 February 2010
June Written Paper and Certification Codes 21 March 2010
Centresreceive al Centre Mark Forms and March/April 2010
moderator address |abels

CAU deadline 7 May 2010
Results published 26 August 2010
Last date for Enquiries After Results 20 September 2010

Contact Pointsat AQA

For all subject and specification queries contact the

Subject Officer Tel: 01483 477757/ 8

Susanna Piszczynska, AQA, Stag Hill House, spiszczynska@aca.org.uk
Guildford, Surrey GU2 7XJ

To obtain publications contact:

AQA Logistics Centre (Manchester), Unit 2, Tel: 0870 410 1036

Wheel Forge Way, Ashburton Park, Trafford Park, Fax: 0161 953 1177

Manchester M17 1EH email: publications@aga.org.uk

For enquiries about entries contact: entries@aga.org.uk

For key dates, administrative procedures, etc check the AQA website (www.aga.org.uk)

The ISAsvalid for candidates to complete September 2009 to July 2010 this year are:

Set 3

B1.4 - Caffeine C1.5- Investigating Plastics P1.4 - Keeping Warm
B2.3 - Diffusion C2.3 - Investigating Catalysts P2.3 — Momentum
B3.3- Yeast C3.3 - Investigating Acidity P3.3 — Electromagnets
Set 4

B1.5 - Killing Microorganisms  C1.6 — Investigating the properties of Oils  P1.5 - Solar Cells
B2.4 — Staying Cool C2.4 - Investigating energy changes P2.4 - Thermistors
B3.4 - Yoghurt C3.4 - Investigating Solubility P3.4 - Cantilevers




2. Centre Assessed Unit (CAU) Administration 2008/2009

Entries for CAU Unit

Please remember that you must submit entries for the centre-assessed unit aswell asthe

to be with AQA examined unitsif you wish to certificate.
21 February Failure to do so is one of the main causes for delay in moderation.
2010 Thisis a different date to the Objective tests and Written Tests.
Marks for centre-
assessed unitsto be
with AQA and 7 May 2010

assigned moderator

Preparation for

o Allthework must beready for the moderator on 7 May, with no further annotation

moder ation or other work remaining to be done when the sample request arrives.
e CandidateRRecord Formsfor all candidates should befilled in and signed by all the
candidates before the samplerequest arrives.
¢ The Centre Declaration Sheet should be completed and ready to send with the sample.
e Ensureyou have added | SA and PSA for the CAU Mark
What to sendto AQA | ¢ Thetop copy of the Centre Mark Form(s) (CMF) or the EDI submission, showing the
by 7 May marks of al candidates.
e N.B. You will receive a separate set of CMFsfor each subject.
What to send to the First check how many CAUs you are submitting for moderation IN TOTAL, i.e. for all

moderator by 7 May

subjects added together. Then:

¢ If you have more than 20 entries for a CAU, send the pink and yellow copies of the Centre

Mark Form(s) (or two copies of the EDI Printout) showing the marks for al candidates.

Y our moderator will contact you to tell you the names of the candidates whose work they

wish you to send.

o |f you have 20 or fewer entries for a CAU, send the work of al candidates, together with

al the Centre Mark Forms.
e Thework of acandidate consists of:
0 ThelSA, with tables and graphs or bar charts stapled to it
0 AnISA explanation sheet
0 Copiesof any printed instructionsissued
o Remember to send the completed Centre Declaration Sheet.

e Please circle the highest and lowest non-zero mark gained by your candidates (across all
the ISAs/ subjects you are entering) on your Centre mark forms and ensurethat both
areincluded in the sample. If thelowest scoreisonly PSA, pleaseinclude a CRF
with your annotation to that effect. In this case the CRF need not be signed by the
candidate but MUST be signed by the teacher.

e ThelSA script and work of each candidate must be accompanied by a Candidate Record

Form, signed by the candidate and the teacher.

What to do if you have not received moderator details by 1 May

Contact Entries (see page 3) to ensure that AQA has received entries for your candidates for the Centre Assessed units:

Whereto find forms for 2010  http://www.aga.org.uk/admin/p_course.php
Other information for centres (CAU form codes/lost cour sewor k/private candidates etc)

Candidate Record Forms
Centre Declaration Sheets

http://www.aga.org.uk/admin/crf gcse 2009.php
http://www.aga.org.uk/admin/p_course cds 2009.php
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3. CAU Advisers

CAU Adviser
details

All centres registered with AQA for the specification will be allocated a CAU Adviser.
Centres are advised early in the autumn term of each year of the details of their Adviser for
that year. Please note that a centre’s Adviser for one academic year may not be the same
person the next year, and will not be the same as their moderator

Teachers who do not know the details of their CAU Adviser should contact the Subject
Department (see page 3).

When you contact your CAU Adviser, please give them your centre number, and be very
clear as to the specification to which your query applies.

What can a
CAU Adviser
do?

Your CAU Adviser can:

advise on ISAs, mainly by telephone or e-mail.

say whether or not suggested methods of investigation are suitable — eg whether they cover
the ISA topic

suggest other methods of investigation that may be suitable.

advise on how to carry out investigationsin practical situations. This could include problems
of organisation as well asthose of supervision.

advise oninternal moderation procedures. It often turns out that problems concerning
summer moderation can be traced back to poor or non-existent internal moderation. Centres
should use published exemplar material to ensure that all teachers at the centre are marking to
the same standard.

give advice on the interpretation and application of the marking guidelines
confirm the arrangements for preparing material for the moderator.

What can a CAU
Adviser not do?

There are some matters that are outside the remit of a CAU Adviser, and they may politely decline
if requested.

CAU Advisers can not alocate marks for ISAs. They will not pre-judge what the moderator
will decide: doing so could lead to conflict with the moderator’ s judgement.

Except in rare circumstances, CAU Advisers do not look at examples of candidates’ work —
primarily for the reason stated above.

CAU Adviserswill not give opinions on work previously submitted for moderation, or on
feedback forms after results have been issued. They can only advise on work not yet
submitted for an examination. If you have queries or complaints about the moderation of
work you should use AQA’s Enquiry After Results service.

CAU Adviserswill not normally go into a centre to discuss | SAs issues.

If your centre has difficulty contacting the CAU Adviser, please use the email. Make sureto
quote your Centre name and Number




4. CAU lIssues: General

What resources are
available from AQA?

The resources can be found and downloaded from the Support Material folder found in KEY
MATERIALS in the subject specific areas.

Resources for CAU include:

The current Teachers' Guide, Schemes of Work, The Teachers Notes, Updated specimen
ISAs and mark guidelines are on the website

http://web.aga.org.uk/qual/newgcsessci ence.php? d=03& prev=

Why is annotation of
candidates’ work so

e Clear annotation hel ps the moderator see where and why you have given certain marks,
why and how you have used compensatory marking. Y our moderator wants to be able

important? to agree your marking — comprehensive annotation on the work will make it much easier
for them to do so.
o Pleasefollow the marking instructions so that the scripts have one tick for one mark and
subtotalsin the margin.
e Doinclude copies of any worksheets, prompt sheets or instructions that you have issued
to candidates.
How should CAUs be | Every summer, moderators spend huge amounts of time trying to sort out the work they have
presented to the received from centres that have not presented the work clearly. Following the guidelines
moderator ? below will help the moderatorsimmensely.
e Do not supply work in plastic folders. Use Treasury Tags or staple the table(s) of results
and graphs or bar chartsto the back of the ISA.
e Ensurethat the Centre Number and Candidate number ison thel SA Script and the
candidate'snameison every sheet used for drawing tables or graphs.
o Please organise work so that the moderator can easily identify which work belongsto
which candidate.
¢ Remember to get your candidates to sign their Candidate Record Forms, and attach the
appropriate form firmly to each CAU.
e Send the material by first class post only. Delays occur when moderators have to make
special trips to the sorting office to collect or sign for parcels.
o Please ensure that sufficient postage has been used, asincorrect postage may cause
delaysto delivery.
Filling in the The correct version of the Candidate Record Form should be completed and attached to each
Candidate Record candidate’'s CAUs by 7 May so that there is no delay once the moderator has called for the
Form sample. CRF s are a QCA requirement and if not produced the candidate will not gain any

marks for the Centre Assessed Unit. The CRF form can be found on the website at:
http://www.aga.org.uk/admin/crf _gcse 2010.php
For each one, please check that:

o the candidate has completed and signed the declaration to authenticate the work as his or
her own

o the marks arerecorded accurately and clearly, and the arithmetic is correct
e the centre hasincluded both the PSA and the ISA mark on the CRF

e the candidate' stota mark on the CRF isidentical to the mark recorded on the Centre
Mark Form which was sent to AQA on or before 7" May 2010

If the CRF is not supplied or has not been signed, you will be contacted. The candidate may
not receive a mark for the CAU Unit if no CRF is sent to AQA.




5. Instructions concerning | SAsfor GCSE sciences 4460

5.1 Security of materials
e Copies of ISAs and associated Marking Guidelines must be kept under secure conditions at all
times. They should not be put on any Centre Intranet.

e The Examinations Officer may print off one copy of each ISA and the associated Marking
Guidelines for reference by the appropriate Head of Department.

e When an ISA is required for use with a group of candidates, only the number sufficient for that
group should be printed.

e Completed ISAs must not be returned to candidates — they must be kept under secure conditions.
They should be disposed of as confidential material and shredded or burned.

5.2 Submission of marks
1 ToAQA by 7"May:

e Thetop copy of the completed Centre Mark Form (CMF) or EDI file.
2  TotheModerator by 7" May:

(@ Centrewith morethan 20 candidatesIN TOTAL (i.e. for all science subjects added
together):

e Pink and yellow copies of the CMF or two copies of EDI files. Circle the number of
the top-scoring candidate and the lowest non-zer o scoring candidate on each CMF.
Remember that the sample covers ALL of the science subjects for which you are
entering candidates (SCYC, ASCC, BLYC, CHYC and PHYC). Therefore you should
send the pink and yellow copies for all the subjects together, even if you have fewer than
20 candidates for one of them.

e Centre Declaration Sheet signed by the Head of Centre

e Itisagreat helpif the centre can provide arank order spreadsheet (order of CAU score)
for all candidates with their CAU Entry Code. (An example of arank order spreadsheet
can be found in this booklet). As the moderator will be moderating a centre rather than
separate subjects — this provision will enable a sample to be chosen far more accurately.

The Moderator will then request a sample.

The yellow copy of the CMSwill be returned marked with the sample required.

The centre will need to send the annotated | SAs to the moderator within 5 working days,
preferably by return of first class post.

If the moderator has inadvertently missed the top mark or the lowest mark — please ensure that
these are added to the sample

(b) Centrewith 20 candidates or fewer in total:
e Pink and yellow copies of the CMF or two copies of the EDI files.
e Thework of all candidates with the Candidate Record Forms (CRF) attached, signed
by the candidate and the teacher
e Centre Declaration Sheet signed by the Head of Centre.

When sending the | SAsto the moder ator remember that, however many candidates you
have, you must include any Private candidates’ EDE candidates or PAR candidates
(candidates whose par ents have taught in the school) IN ADDITION to the nor mal

sample.




Do not use Parcel Force or Recorded Delivery.

Please send the material by first class post only. Delays occur when moderators have to make
specia trips to the sorting office to collect or sign for parcels. Please ensure that sufficient
postage has been used, as incorrect postage may cause delays to delivery. Also ensure that you
have a completed Proof of Postage.

The centre should send to the Moderator the completed ISA for each candidate in the sample.
The following must be included with each sample 1SA:

e the completed ISA Explanation Sheet for the activity undertaken by the candidate
e acopy of atered marking guidelines (if appropriate)
e awork sheet (if one has been used)

e the tables, graphs and charts and the CRF, firmly attached to the ISA question paper
using atreasury tag or astaple. Please do NOT use plastic wallets.

The Candidate Record Form and the | SA question paper must be signed by both the
candidate and the teacher.

Further guidance may befound in the Teachers Guide.

6. ThePractical SkillsAssessment (PSA)

6.1 Conducting the PSA

PSAs are based on 'can-do' criteria and can take place throughout the course when the candidate is
carrying out practical activities. Teachers have found it sensible to target just one or two candidates at
atime. The final mark out of 6 should represent the typical achievement for that candidate by the end
of the course.

6.2 Using PSAsin a Formative Way/Negotiated Profiles

Candidates can be told their PSA mark so that they can try to improve it. The teacher should discuss
with the candidates the way in which the improvement can be made, ie what aspect of their current
performance is not meeting the criteria for the higher marks. It is reasonable to expect an improvement
in the candidates' skill level as they proceed through the course and appreciate that the marks gained in
aPSA will go towardstheir overall assessment and hence will affect their final grade for the subject.

6.3 How to Submit the Final PSA Mark

The final PSA mark is determined by the teacher on the basis of the practical work that the candidate
has carried out over the course. The PSA mark is recorded on the Candidate Record Form underneath
the ISA mark. The ISA mark and the PSA mark are added together to give the total mark that will be
submitted to AQA. There is space on the Candidate Record Form to write a comment about the
candidate’ s PSA if it is thought to be appropriate.



CRITERIA FOR THE PRACTICAL SKILLSASSESSMENT

How to Apply the Criteria

The teacher should use these criteria to ensure that the candidates:

e Uuseapparatus and materialsin an appropriate and careful way

e carry out work in amethodical and organised way

Work with due regard for safety and with appropriate consideration for the well-being of living organisms and the environment. The descriptors for the Practical
Skills Assessment are hierarchical so that both descriptors at a particular performance level must be matched before descriptors at the next higher level can be
considered. If only one of the descriptors at a particular mark performance level is matched, then an intermediate mark of 1, 3 or 5 can be awarded.

At each of the marks (2, 4 and 6) there are two bullet points. If neither of the bullet points for 2 marks is matched, the candidate should be awarded zero marks.
If either of the bullet points for 2 marks is matched, the candidate scores 1 mark. If both bullet points for 2 marks are matched, the candidate scores 2 marks.

Once 2 marks have been awarded, consideration may be given to the two bullet points for 4 marks. matching either one allows 3 marks to be awarded; matching both
results in 4 marks. Similarly, once 4 marks have been gained, consideration may be given to the two bullet points for 6 marks, in order to determine whether the
candidate should be awarded 5 or 6 marks.

PERFORMANCE LEVEL & Awarding Marksfor TechniquesEquipment
SKILL DESCRIPTORS

This section illustrates the types of skill that teachers should expect candidates to demonstrate in order to be able to access the various marks in the PSA range.

Safety

Candidates should:

carry out practical work safely with safety glasses worn at al appropriate times, wear disposable gloves when handling dangerous
chemicals, tie hair back and wear protective clothing when appropriate. Candidates may need frequent reminders to follow these

Practical workiis
conducted:
safely, but with help to

2marks work in an organised

instructions.
manner.
The candidate: Using equipment
Candidates should:

uses the apparatus with be able to use simple equipment (eg heating equipment, glassware, power supplies) and simple measuring devices (eg rulers, thermometers,

assistance. digital meters). They may need assistance to assembl e the equipment or to take readings from measuring devices.
. . Safety
practical works Candidates should:
safely and in areasonably | Carry out practical work safely with safety glasses worn at all appropriate times, wear disposable gloves when handling dangerous
organised manner. chemicals, tie hair back and wear protective clothing when appropriate. Candidates may need occasional reminders to follow these
instructions.
4 marks | The candidate: Using eqi pment
Using equipment
uses the apparatus -
skilfully and without the | Candidates should:
need for assistance. e take measurements to an appropriate level of accuracy (eg where an instrument shows a large number of digits, the candidate records a

reading with the correct number of significant figures or decimal places). Candidates should be able to do this without assistance
e work consistently to their fina planned method
e take careto reduce the number of likely sources of error
e  present the data collected in a suitable neat table with al of the headings and units shown while the work isin progress.
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marks

Practical work is
conducted:
safely andina
well-organised
manner.

The candidate:

uses the apparatus
skilfully ina

demanding context.

Safety
Candidates should:

- Without being reminded, carry out practical work safely with safety glasses worn at all appropriate times, wear disposable gloves when handling
dangerous chemicals, tie hair back and wear protective clothing when appropriate

- Show ahigh degree of organisation when carrying out the practical work. Thiswill be seen as an organised workspace with the apparatus
arranged in a consistent and planned way and all containers of solutions and solids correctly labelled.

Using equipment

Candidates should:

- Demonstrate competence with a range of equipment, some of which is quite complex

- Usethe apparatus skilfully in ademanding context.

- Theselast two bullet points may be exemplified by the following

= Make up their own solutions of their chosen concentrations rather than being given them. This could be done by diluting a stock solution
collecting and then measuring the volume of a gas rather than counting bubbles

taking readings from a changing system rather than a fixed system (eg in arate of reaction experiment there are two ways in which the volume of
a gas can be measured over 10 minutes. The volume can be measured every 30 seconds for 10 minutes, ie a changing system, or the volume of
gas may be measured once at 10 minutes, ie afixed system)

- Carrying out an experiment where two instruments need to be read simultaneously rather than only one instrument (eg in a resistance of a wire
experiment, the resistance of a length of wire can be measured by simultaneously using an ammeter and a voltmeter, ie two instruments, or by
using an ohmmeter to measure the resistance directly, ie one instrument)

- Carrying out an experiment that needs careful attention to detail to make sure that meaningful results can be obtained (eg in an experiment where
living systems are involved, ie photosynthesis or yeast, the candidate will need to get a number of factors correct to get measurable readings)
controlling or monitoring the variables in an experiment that has a number of variables that could affect the results (eg in a rate of reaction
experiment, the rate is affected by temperature, concentration of solutions and surface area of solids. The candidate will need to control or
monitor al of the variables except the independent variable. Often, the temperature can only be monitored rather than controlled such as in
exothermic conditions).
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7. MarkingthelSA tests

There are four distinct parts to be marked in the |SA.

1. thetablefor theresults
2. thegraph or bar chart

3. Section 1 of the | SA test
4. Section 2 of the | SA test.

7.1 TheTablefor the Results

Each candidate must draw up, individualy, his or her own blank table ready for the insertion of the
collected data. Thistable must be completed, and marked, before starting on the practical activities.

If acandidate is unable to draw up such atable, then the teacher may issue one to the candidate. If thiswas
the case either or both of the marks allocated to the table would be unavailable to that candidate. In such
cases, the teacher must annotate the script to show that the candidate had been provided with a partial or
complete table ready for the results.

In some cases, eg field studies, the teacher may decide that a set of class results is needed in order to be able
to see a pattern, eg the teacher may use the white board to collect marks from the whole class and print a
results table from that. If thisis done, then both the class results table and the individual candidate's blank
table should be attached to the ISA.

This should be marked as soon as possible after the candidates have completed it, and in any case before the
candidates carry out the practical work.

The reason for marking the table at this stage is to avoid candidates copying from each other while carrying
out the practical activities.

There are two things that you need to look for when marking the table:-

1. Will thetable be able to accommodate all the necessary data?
2. Do dl the columns and rows have the correct headings and units?

Note that it is not necessary for candidates to include columns for repeats, means or derived values.
You may wish them to include such columns as good practice, but as there are no marks alocated to such
columns, candidates will not lose any marksiif they do not include them.

Once you have decided upon these marks (0, 1 or 2) it will not matter if the candidate subsequently changes
his or her table - these marks will have been "banked" with you.

Marking the table at this stage has two further benefits:

1. If you have a candidate who is unable to draw up a blank table, you may give them one.
They will not be awarded any marks for the table, but it will allow them to progress to the next stage.

2. If you are carrying out an investigation that requires the whole class to pool results together, eg a
fieldwork investigation, then you may draw a large table on the board and ask candidates to enter
their data into it. Because you have aready marked their blank tables, you will not be 'giving the
game away' by revealing the structure of the table at this stage.

You must use your professional judgement as to whether or not you disclose the marks that you have
awarded to the candidate. Some may be demoralised by seeing that they have scored zero at this stage.
However, you must at |least keep your own private record of the marks awarded.

The following table gives some extra guidance on how to award marks.

12



Question | Answer Additional guidance Marks
Table:
Correct headings AND eg: al headings present =1 mark 2 marks
units all correct for all eg: al units present =1 mark

measured variables

Table with incomplete
headings or units for the
measured variables = 1
mark

- al present and correct

Asa‘rule of thumb’, add up the total number of
headings and units that should be present, then:

= 2 marks

some missing, but at least half present and correct

=1 mark

fewer than half present and correct

= 0 marks

7.2 TheGraph or Bar Chart

When the candidates have completed the practical part of the investigation, they should be asked to draw a
chart of graph to display their results. This should be done, on their own, under your direct supervision.

This part of the work may be awarded up to four marks. The following table shows how these should be

awarded.
Question | Answer Additional guidance Marks
Graph: Accept axes reversed
e X axis: suitable scales chosen and It may not always be necessary to show | 1 mark
labelled with quantity and units theorigin
o Scal e should be such that the plots 1 K
* Y axis: suiteble scales chosen and occupy at least one third of each axis mar
labelled with quantity and units _
Allow one plotting error out of each 5
e Points or bars plotted correctly to points plotted 1 mark
within+ 1 mm _
Allow error carried forward from
Suitableline d horb Incorrect points
e Suitable line drawn on graph or bars 1 mark

correctly labelled on bar chart

If wrong type of graph/chart, maximum
3 marks

If the independent variableis:
e continuous, should draw abest fit
line graph.
N.B. If no line possible because there is
no correlation, candidates should state
this on the graph to gain the mark
e categoric, should draw a bar
chart

e (discrete, you may allow either abar
chart or aline graph
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Candidates must be allowed to make their own decision as to the most appropriate form of chart or graph,
eg pie chart, bar chart, line graph, scattergram. However, if they make the wrong choice, they should be
penalised one mark (the first bullet point mark in the list above). You may discuss the choice at the open
discussion stage before the practical session is started, but you should not give the candidates any advice at
his stage.

In GCSE Science AQA has aways said that a Line of Best fit is the best method rather than dot to dot lines
for al occasionsin all three sciences. The new |SAs are no different. Candidates should draw aline of best
fit - it aso is confusing for GCSE candidates to have a rule in biology which is not continued in Chemistry
and Physics where LOBF are the norm. We have always taken the view that in biologica experiments a
LOBF is better but that the candidates should not be penalised if, in the professional opinion of the teacher
and in that particular case, the joining of dot-to-dot is appropriate. Please annotate your work to that effect if
thisisthe case.

7.3 Section 1 of the | SA test

Thisis the section that deals with questions referring to the candidate's own investigation. The quality of the
data collected is not being judged - the questions deal with the manner in which it has been collected and the
analysis of the data.

One of thefirst questionsin this section will often ask, "What were you trying to find out?"

It isimportant that the candidate answersin a clear and definite manner. They need to state the independent
and dependent variable clearly, although they do not need to use these terms. Thus "I was trying to find out
about photosynthesis® would not be worthy of any marks, but "l was trying to find out if atering the light
intensity affected the rate of photosynthesis' would earn 2 marks.

Many of the questions on Section 1 of the ISA will need you to refer to that particular candidate's results.
Different candidates in the group may well have different, but perfectly valid answers, dependent upon their
data. For example, if asked, "Did you get any anomaous results’, one candidate may correctly answer,
"Yes' whilst another may correctly answer "No". You will need to inspect their resultsin order to determine
whether they deserve amark. Questions like thiswill often be set out in the form:-

Did you get any anomal ous results? Yes/No
Draw aring around your answer.
Give areason for your answer.

There are no marks for simply choosing "Yes' or "No"; the mark(s) is aways for the reason.

The last question of section 1 will always be:-

Make sure that your resultstables, and charts or graphs
are handed in with this paper.
Y ou will be awarded up to 6 marks for these.

Y ou will need to record the marks for the table (maximum 2) and the graph/chart (maximum 4) in the
margin at this point. Please record these two numbers separately.

14



7.4 Section 2 of the | SA test.

This part of the test asks questions about new data that the candidates are given in the same topic area as
that of their investigation.
Please note that. following an Ofqual scrutiny of the science specifications last year, AQA has made an
adjustment to the assessment of the ISA papers. The Set 4 I1SAs, valid from September 2009 require
candidates to use data and experience from their own investigations in order to answer some of the questions
in Section 2 of the ISA.
Consequently:

e Centres should ensure that candidates compl ete the practical before attempting the ISA.

e Asfar as possible centres should use tasks very similar to the ones detailed in the Teachers' Notes.

75 Howtomark thelSAs

Please mark in red ink, and use one tick for one mark. Each part of each question must show some red ink
to indicate that it has been seen.

Subtotals for each part of each question should be written in the right-hand margin, i.e. wherever the mark
allocation such as (1 mark) appears on the script, a subtotal should be written in the margin at that point.

At the end of each of the two Sections, there is arectangular box in the right-hand margin, eg
Y ou need to write the total for the section in this box.

Enter the marks for Section 1 and Section 2 and the total mark on the front cover of the answer booklet.
Then also write the total mark in the box in the top right-hand corner of the front page, which islabelled
'leave blank'.

18

The teacher must sign and date the front cover of the ISA.
The papers must be kept in a secure place and must not be returned to the candidates.

7.6 Fillinginthel SA Explanation Sheet

If, with a particular set of candidates, you have changed anything about the way in which the investigation
has been carried out, it isimportant that you tell the moderator what has changed. Y ou will need to send the
moderator any worksheet that you have given to the candidates and also an amended marking guideline so
that the moderator will be able to understand your change of marking.

The moderator will require one | SA explanation sheet for each different way in which the investigation has
been carried out at the centre. If more than one ISA explanation sheet is submitted for any one investigation,
you should note down on the sheet the numbers of the candidates who carried it out in that particular way.

It would be good practice if, every time an 1SA is completed by a class, the teacher prepares the Explanation
sheet and any other information which is kept in the pack with the marked | SAs ready for inclusion with the
sampled work should a piece from that set be chosen.
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7.7 Making Judgements

One of the difficulties that you will face in marking the ISAs concerns the wide variety of ways in which a
candidate may respond to a particular question. In many cases you may wish that there were more marks
available so that you could award the maximum for a "perfect” answer, and fewer for an answer that
partially addresses the question. However, in many cases there is only one mark available, and you will be
left pondering "Do | award the candidate this mark, or not?'. You must not award haf marks. The
following strategy may help you to overcome such difficulties:

e If you find yourself genuinely undecided as to whether or not the candidate deserves the mark, give
the benefit of the doubt on the first occasion that you meet such a dilemma on a candidate's script.
Put atick on the answer, but aso write a capital "D" by the tick. Thiswill indicate to the moderator
that you have given serious consideration to the answer, have realised that it is a marginal decision,
and have on this occasion given the benefit of the doubt to the candidate.

e On the next occasion that you meet such a dilemma on that same candidate's script, you do not give
the benefit of the doubt. Y ou should mark the answer with a cross, again putting a capital "D" by the
Cross.

e Continue through the script in this manner, alter nating between "v" D" and " X D". In this way the
candidate will be given the benefit of the doubt in approximately 50% of the cases of doubt. It will
also indicate to the moderator that you have realised that there is genuine doubt as to whether or not
the candidate deserves the mark.

Please do not overuse this device, but you should find it useful on occasions.

7.8 Annotation

Although you were present when the candidates carried out the investigation and completed the 1SA test,
please bear in mind that the moderator was not. All that the moderator has, in order to make judgements, is
the paperwork that you send. For this reason, annotation is most important and is a requirement under the
QCA Code of Practice. If there are any occasions on which it may not be clear to the moderator why you
have or have not awarded a mark, you should add a brief note to the candidate's script. 1t is aso helpful to
include the worksheet if one was supplied, or put a few explanatory notes on the ISA Explanation sheet
which must accompany each ISA in the sample.

8. Themoderation process

Moderators look at a sample of a centre'swork. Their job isnot to re-mark every single piece of work from
every candidate, but rather to judge whether a centre has been fair and reasonable in the way in which it has
applied the Marking Guidelines.

The moderator will look at the work in the sample and decide whether they agree with the centre mark.
Moderators work to atolerance of + 2 marks out of the 34; in other words, if al of the moderator's marks for
the total for a candidate are within £ 2 marks of the centre's marks, the centre will be judged to have been
marking to an acceptable standard. If thetotal for one or more candidates exceeds this tolerance, then the
marks for the centre may have to be adjusted.

The moderator will complete afeedback form which you will receive from AQA shortly after the
opublication of the results.
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Q. Principal Moderator’s Report 2009
Science Centre Assessed Unit
SCYC/ASCC/BLYC/CHYC/PHYC

General

This report covers the third submission for moderation of the coursework for the new specificationsin
GCSE Science. Because of the confidential nature of the ISAs, which are still currently operationdl, it
cannot deal with specific references to particular 1ISAs, but rather deals with the overall genera performance
of the component thisyear. Centres that have particular questions about specific ISAs should make
enquiries of their Centre Assessed Unit Adviser.

1. General Structure of the Centre Assessed Unit

The total number of raw score marks for the CAU is40. This comprises 6 marks from the PSA and 34
marks from the ISA.

The ISAsmay be used for more than one subject. Six were available in the first year of the specification,
and these could be used for moderation this year providing that that had been completed prior to May 5"
2008. A second set of 16 ISAswasissued in September 2007 and athird set of 9 ISAswasissued in
September 2008. All of the Set 2 and Set 3 ISAswere available for moderation this year.

Moderation is only carried out once per year. Requests for moderation should be submitted by February 21%
each year, using the appropriate code:

e ScienceA/B -SCYC- onelSA fromB1,Clor P1
e Additiona Science - ASCC - onelSA from B2, C2 or P2
e Biology -BLYC - onelSA from B1, B2 or B3
e Chemistry -CHYC- onelSA from C1, C2 or C3
e Physics -PHYC - onelSA from P1, P2 or P3

Centres may also request that the marks for this component are carried forward from one subject to another
appropriate subject. For example, if a candidate has previousy submitted an ISA in B1 for moderation for
Science, this mark may be carried forward for subsequent certification in Biology.

If acentre wishes to transfer the ISA to a different subject after making the initial entry in February, this may
be done without charge up to April 26th.

Marks must be submitted by May 7" each year. It isthe total mark out of 40 (i.e. PSA plus ISA) that must
be entered on the Centre Mark Form.

2. Practical Skills Assessment (PSA)

Candidates carry out a practical investigation based on one of the ISAs set by AQA.

The criteriafor the award of these 6 marks are based on 6 “Can-do” statements. These may be assessed at

any time during the course when candidates are carrying out practical work. The mark should represent the
typical achievement of the candidate by the end of the course.
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Centres are not required to submit any records or justification for their arrival at the final mark, asthis
component is not moderated. Theintention is that the component should be formative and motivating,
especially for the lower ability candidates.

Centres appear to have made afair and realistic assessment of their candidates. Aswould be expected if the
candidates show improvement over the course, the maority of the marks awarded for this component were
weighted towards the top of the mark range.

Although no written evidence or justification for the marksis required, conversations with centres have
reveal ed that the vast majority of teachers have either designed their own record form for this or have
adopted the suggested format shown on page 35 of the Centre Assessed Unit — Information for Centres &
Marking Guidance 2008/2009 Issue No. 3. This booklet was given to delegates at the Teacher Standardising
Meetings. New editions of thiswill be available at meetings this autumn and can a so be requested from the
Subject Officein Guildford. A copy will also be found in the administration folder of the Set 4 ISA CD.

The mark for the PSA should be entered in the appropriate space on the reverse of the Candidate Record
Form. A few centres neglected to do so this year and consequently were potentially depriving their
candidates of up to 6 marks. When moderators spot this they will contact the centre in order to put things
right; however, this does severely delay the moderation process and could lead to delayed results.

3. Investigative Skills Assignment (I SA)

This component comprises the bulk of the marks for the CAU (34 marks). Candidates take a 45 minute test
under controlled conditions based on one of the appropriate |SAs set by AQA.

Centres may get candidates to carry out as many |SAs as they wish: for each candidate however, only the
one | SA that resulted in the highest mark for each subject is submitted for moderation.

The ISAs available for moderation in June 2009 were;

Set1 | Bl.1-Fieldwork C1.1 - Unsaturation of oils P1.1 - Thermal Insulation
B1.2 — Reaction times C1.2 - Viscosity of ails P1.2 — Wind turbines
Set 2 | B1.3- Micro-organisms C1.3- Tedting concrete P1.3 - Efficiency of light bulbs
C1.4 - Tegting emulsions
B2.1 - Enzymes & temperature ~ C2.1 - Controlling Reactions P2.1 - Resistance
B2.2 - Photosynthesis C2.2 - Electrolysis P2.2 - Average velocity of an
object falling through air
B3.1 - Transpiration C3.1 - Substances dissolved in water  P3.1 - Generators
B3.2 - Pulse Rate & Exercise C3.2 - Burning Fuels P3.2 - Transformers
Set 3 | B1.4-Caffeine C1.5- Investigating Plastics P1.4 — Keeping Warm
B2.3 - Diffusion C2.3 - Investigating Catalysts P2.3 - Momentum
B3.3- Yeast C3.3 - Investigating Acidity P3.3 — Electromagnets

Set 1 and Set 2 ISAs have now reached their expiry date and may therefore be used for practice purposes
with candidates.
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Any Set 2 |SAs that have been completed by candidates prior to July 31st 2009 may <till be submitted for
moderation in 2010.

Set 4 ISAs will beissued to centres at the beginning of September 2009.
For SCY C, the most popular ISAswere B1.4, C1.5 and P1.4.
For ASCC, the most popular ISAswere B2.1, C2.1 and P2.1

For the separate science, very few centres used any of the ISAsfrom Unit 3 - with the exception of B3.2

3.1 Support for the Centre Assessed Unit

e Teacher Support Meetings

Over thelast 3 years, AQA’s Teacher Support Department has run a number of different presentation
meetings all over the country to explain the requirements of the specifications. These meetings will continue
in the autumn of 2009, and will include feedback on the written papers as well as information on the CAU.

e Teacher Standardisation M eetings

In addition to these presentation meetings, the AQA Moderation Team ran alarge number of half-day
standardisation meetings for teachers. A limited number of these meetings will be available in the autumn of
2009. At these meetings, teachers are provided with standardising material and are able to ask questions
about the ISAs.

Places at the Teacher Support and Standardisation Meetings may be booked through the AQA web site.

e Centre Assessed Unit (CAU) Advisers
Each centre has been allocated a CAU adviser. Centres are informed of the name and contact details of their
adviser in September each year. Centres who do not have these details should contact the Science
Department at AQA Guildford. The CAU Adviser contacts the centre at least twice a year to offer their
services.
Many centres made good use of their advisersthisyear. Centres that had problems at the moderation stage
were nearly always centres that had not made contact with their adviser.
3.2 Internal Standardisation and the Centre Declar ation Sheet
It was apparent to moderators that those centres where ateacher had attended a standardisation meeting were
far lesslikely to have their marks adjusted. However, it isarequirement that, if more than one teacher at a

centre isresponsible for the marking, a procedure of internal standardisation should be carried out.

The easiest way to do thisisfor the teacher who attended the meeting to use the exemplars and PowerPoint
presentations that are provided at the standardisation meeting.
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In some cases, it was apparent to moderators that such internal standardisation had not taken place.

This could result in the marks of some candidates at the centre being changed. Unlike the previous Scl
scheme, all the ISAs are moderated as a single subject. Teachers therefore need to standardise across al the
ISAsin al the different subjects. If, for example, the biology and chemistry marks are judged to bein
tolerance, but the physics marks are out of tolerance, this could result in all of the candidates' marks being
affected. Centres will receive one feedback form that covers al of the subjects entered.

Centres are required to complete a Centre Declaration Sheet confirming that internal standardisation has
taken place, and to submit this to the moderator. Moderators reported that in several cases centres had failed
to do this, and had to be reminded to submit the form. This slows down the moderation process and in
extreme cases may lead to the delay in the issue of resultsto a centre.

3.3 Provision of ISAs

The fundamental basis of the scheme s that coursework should be part of the teaching and learning process,
and not a“bolt-on” extra. Teachers are provided with an outline of each ISA as early as March of the
previous academic year in the publication of Teachers' Notes. This enables them to plan in advance when
an I1SA will fit into their teaching scheme.

The actual 1SA tests and corresponding Mark Guidance schemes are issued to the Examinations Officer on a
password-protected CD in September. Science departments are entitled to be given one printed copy of each
ISA and Mark Guidance, which they should keep secure within the department. Other copies should be
printed off as and when required for issue to candidates.

3.4 Choiceof I SAs

ISAsfor Science (SCY C) must always have the number 1 before the decimal point, e.g. B1.4, C1.3
ISAsfor Additional Science must always have the number 2 before the decimal point, e.g. C2.2, P2.4

ISAsfor the separate science subjects of Biology, Chemistry and Physics may have 1, 2 or 3 before the
decimal point, but must be relevant to that subject, e.g. for Biology B1.3, B2.2 or B3.4

This year there was a slight increase in the number of centres that submitted inappropriate |SAs. If centres
are in doubt they should consult with their CAU adviser before undertaking the ISA.

3.5 Operation of | SAs
Candidates carry out an investigation, having been provided with an outline plan by the teacher.
They subsequently take the ISA test. Section 1 of the ISA asks them questions about their own

investigation, the questions being based upon Section 17 of the specification, “How Science Works'.
Section 2 of the |SA describes a situation in the same related area, and asks them questions about this.
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There are three stages in the process of administering an 1SA.
3.5.1 Stage 1
(a) Thetask

AQA provides teachers with a suggested approach to carrying out the investigation. However, AQA cannot
provide detailed instructions, as conditions and availability of equipment will vary greatly from one centreto
another. Teachers must therefore carry out their own risk assessments of any procedure used.

Teachers may adapt or amend the suggested approach. This enables teachersto tailor the investigation to fit
in with their own teaching scheme. Whether or not the suggested approach has been amended, centres must
complete an | SA Explanation Sheet that gives details to the moderator of how the investigation was carried
out. In many cases this year this was not done. Consequently moderators had great difficulty in confirming
the award of marksin Section 1 of the ISA.

One | SA Explanation Sheet isrequired for each different way in which an I SA has been carried out.

Teachers need to provide candidates with an outline method of carrying out the investigation. Where thisis
done by means of a printed worksheet, a copy of this should be provided to the moderator. A teacher should
produce an ISA explanation sheet for each class experiment at the time that the practical is completed. It
should be kept with the class | SAs and an annotated mark guidance sheet that the teacher used to mark the
ISA.

It isthen ready to send to the moderator should a sample be required from that class.

(b) Thetable of results

At the end of Stage 1, candidates must, on their own, produce a blank table ready for the results.

This needs to be marked by the teacher befor e the candidates proceed to carry out the practical investigation.

The table should be able to accommodate all the data that the candidate is actually going to measure and/or
record during the investigation. Thereisno need for columnsto be provided for repeats, means or any
derived values. These may beincluded in the table if the teacher so wishes, but there are no marks awarded
for their provision.

In some cases teachers had returned these tables to candidates after marking them. If the candidate
subsequently alters the table (e.g. by adding units previously omitted) the teacher should annotate the table
to inform the moderator of this. Failure to do so made it difficult for moderators to assess whether or not the
correct mark had been awarded.

Some teachers adopted the policy of either photocopying the original blank table before returning it to the
candidate, or after collecting the blank table issuing the candidate with a blank table provided by the centre.
Either of these strategies is perfectly acceptable.

The mark for the table (0, 1 or 2) should be entered in the right-hand margin adjacent to the last question in
Section 1 of the ISA. Failureto do so this year led to some teachers arriving at an incorrect total mark.
3.5.2 Stage 2
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(a) Thepractical work

Candidates now carry out the practical work, working in small groups if necessary. It isimportant that each
candidate should take part in this practical session. Any candidate who does not take an active part in this
stage cannot score any marks for Section 1 of the ISA.

It isaso important that each candidate should, wherever possible, obtain his or her own results. Only if this
proves impossible should ateacher issue a candidate with a copy of another candidate’ s results.

This year moderators found a small number of instances where all the candidates at a centre had been using
the same set of results. Thisis not generally acceptable. There may be occasions when it is necessary to
pool the results of several candidates in order to be able to identify a pattern. An example of this might be a
fieldwork investigation. In such cases however, it must be made clear to the moderator which of the results
that particular candidate had been responsible for obtaining. Thisis most easily done by including the
candidate’ s own table of results as well as that of the combined group.

(b) Drawing the graph or bar chart

At the end of Stage 2, candidates must, on their own, draw a suitable graph or bar chart. Some of the issues
that were identified during moderation are listed bel ow.

Categoric variables should be displayed on a bar chart

Continuous variables should be displayed on aline graph

Discrete variables may be displayed on either abar chart or aline graph

The maximum marks to be awarded if the candidate has used the wrong type of display is 3

Although the convention is to plot the independent variable on the x-axis, thereis no penalty for

reversing the axes

e Candidates should use a scale in which the data occupies at least one third of the range shown on the
axis

e Oneplotting error is alowed out of every 5 points plotted

e |f acandidate finds that there is no correlation between the independent and the dependent variable,

then in order to qualify for the 4" mark in drawing aline graph, the candidate should annotate the

graph to this effect, e.g. by writing “No line possible”

The mark for the graph (0, 1, 2, 3 or 4) should be entered in the right-hand margin adjacent to the last
guestion in Section 1 of the ISA. Failure to do so this year led to some teachers arriving at an incorrect total
mark.

3.5.3 Stage 3

(a) Taking the | SA test

Thefinal stage involves candidates taking the |SA test. Some centres treated this as anormal examination
and used the examination hall. Other centres felt that it was manageable to carry out the tests in the normal
teaching room. Either approach is acceptable.

All of the standard procedures for special consideration that apply to written examinations are available for
the ISA. Theseinclude the provision of extratime, the use of a scribe and the use of areader.

Moderators reported that in some cases there was evidence that candidates who had difficulty in writing had
not been provided with the services of ascribe. Centres are encouraged to use this provision whereit is

appropriate.
(b) Marking the | SA test
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AQA provides teachers with a Mark Guidance scheme for each ISA. Teachers are required to use their
professional judgement in marking the test, which is subsequently moderated by AQA.

One of the main difficulties encountered by moderators was the manner in which teachers marked the
scripts.

Teachersarerequested to mark in red ink, to put atick in the body of the script for every mark
awar ded, and to enter a subtotal in the margin. Thisisthe policy used by examiners when marking exam
scripts.

However, many teachers adopted a different policy: If they felt that the candidate’ s answer was correct, they
circled “one mark” and if they felt that it was incorrect they made no mark at all. This often left moderators
wondering whether or not the teacher had actually read the answer.

(&) Annotation

The Mark Guidance suggests typical answers that a candidate may provide. However, if acandidate
provides an answer that, in the judgement of the teacher, correctly answers the question, then a mark should
be awarded. In such cases the teacher should provide annotation, either to the ISA or to the mark guidance
sheet or both, to indicate the reasons for the judgement.

The level of annotation on the scripts varied greatly. Itisa QCA/OFQUAL requirement that teachers should
annotate the work to show where and why marks have or have not been awarded. Some centres were
excellent in this respect; others put no annotation on at all, leaving moderators wondering why marks had
been awarded.

A simple and quick way of providing annotation when the teacher thinks that it isamargina decision asto
whether or not the mark should be awarded is the use of the ‘D’ for doubt. The way in which this should be
used is explained in the Guidance and Standardising Material for |SAs.

More centres this year adopted this policy and in doing so made it much easier for moderators to approve
their marking standards. All centres are encouraged to use this strategy in the future.

4. Administrative matters

Some centres were very late in applying for moderation. Usually this was because they had not realised that
applying for a subject award does not automatically mean that the Centre Assessed Unit will be moderated: a
separate code needs to be submitted to request moderation.

Moderators have reported that although a few teachers were either slightly severe or rather lenient in their
interpretation of the mark guidance, the majority were within tolerance. The moderation tolerance on this
component is+2 out of 34 (the PSA mark out of 6 isnot included in moderation). Comparatively few
centres exceeded tolerance and these were mainly centres that had failed to send ateacher to a
standardisation meeting.

5. Submission of wor k to the moder ator

This year, instead of being asked to submit arank order list, centres were asked to circle the candidate with
the highest score and the candidate with the lowest non-zero score, on the Centre Mark Forms. This makes
the process of candidate script selection for the sample much easier for the moderator. Many centres
unfortunately failed to do this. Although it is no longer arequirement, if centres can easily provide arank
order list, thisis much appreciated by the moderators.

When submitting the work to the moderator, a completed copy of the Candidate Record For m should be
stapled to the front of each ISA. Thisform should be signed by both the teacher and the candidate.
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Failure to obtain the candidate’ s signature can severdly delay the moderation process. This year rather fewer
centres had to be contacted in order to obtain candidate signatures. Centres are advised to get the candidate
to sign the Candidate Record Form at the same time that they complete the ISA test.

The graph or bar chart and the table(s) of results for each candidate should be stapled to the back of the ISA
test. Please do not enclose candidates’ work in plastic wallets or folders.

The Centre Declaration Sheet must also be enclosed with the sample. Most centres did remember to do so
this year, but a number forgot either to obtain the Head of the Centre’ s signature or failed to obtain the
signatures of all of the teachers who had been involved in the marking of the ISAs.

Some centres that had entered candidates for the separate sciences as well as Science and Additional Science
did not realise that if the total number of entries from all subjects added together exceeds 20, they should
send the pink and yellow copies of the Centre Mark Forms to the moderator. This led to some centres that
had entered fewer than 20 candidates for each of the five subjects sending all the work to the moderator,
often at different times. Thisin turn led to a delayed start to the moderation process for those centres.

6. Common errors
Section 1 of thel SA
This section contains questions concerning the candidate's own investigation.

Most of the ISAs start with a question that asks the candidates what they were trying to find out.
Candidates should be very clear about (i) what they were deliberately changing and (ii) what outcome they
were going to measure or observe. Vague statements such as "l was trying to find out something about
photosynthesis* will not gain any marks.

Towards the end of Section 1 on most ISAsthereis aquestion that asks the candidates what they found out.
What we are generally looking for here is a conclusion, and not simply arestatement of the results. Again,
vague statements such as "l found out how viscosity changes with temperature” will not gain any marks.

Tables

Blank tables, suitable for the collection of data, must be drawn and marked before the practical work begins.
In some cases centres had then returned these blank tables to the candidates for them to use during the
practical work. Thisis acceptable providing that the teacher annotates the table to say that thisis what has
occurred. If no such annotation exists, the moderator cannot tell whether, for example, the candidate has put
in units before or after the table has been marked.

Graphsand charts

Generally these were done well, although in afew cases centres had allowed their candidates to use ordinary
lined paper instead of graph paper.

Candidates should use a sensible scale that maximises the available space whilst still providing an easy to
interpret interval. Although there are occasions when it is desirable or even essential to show the origin, in
many casesit isnot. Candidates should therefore not be penalised for not showing the origin if it is not
essential.

If the variables are continuous, then the most appropriate method of display isaline graph. In the vast
majority of cases, aline of best fit (trend line) is the most appropriate line to draw. In GCSE Science AQA
has always asked centres to instruct candidates to use a Line of Best Fit rather than dot-to-dot lines for all
occasionsin al three GCSE sciences. The new ISAs are no different.

However, the Ingtitute of Biology expresses the view that in certain circumstances a dot-to-dot lineisthe
most appropriate. Candidates should not be penalised if, in the professional opinion of the teacher and in
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that particular case, the joining of dot-to-dot is appropriate in biological experiments. If thisis the case then
the work should be annotated to that effect.

Candidates should be encouraged to be more specific in their labelling of tables, graphs and charts.

For example “Time” isvery vague, but “ Time for the reaction to complete” or “Time for the parachute to
fall” is much better. Similarly words such as ‘volume', ‘temperature’, ‘length’ etc should be appropriately
qualified.

Section 2 of the | SA

This section contains questions on data, provided by AQA, on the same topic area as the candidates
investigation.

In this section there is always one question that contains the Quality of Written Communication (QWC)
mark. Thereisaways a statement within the rubric that alerts the candidate to this. In several centres,
teachers had failed to indicate whether they had awarded this mark or not. In addition to the marks for the
science within the question, teachers should indicate that they have considered the QWC mark by putting a
Qv or aQX somewhere within the script. In this way moderators know that the mark has been considered.
7. Conclusions

In general, moderators were very pleased with the efforts that centres had made in both the execution of the
ISAsand in their preparation of the sample material.

The marks were spread over the full range available.

8. CAU Grade Boundariesfor 2009
To befound on the AQA Website at:

http://web.aga.org.uk/over/stat_grade.php
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10. Noteson Specific |SAs

The following pages show some notes on specific ISAsin Set 3 and Set 4. For notes on specific ISAsin Set
2, please see the Coursework Standardising Book Issue No. 3.

B1.4 Caffeine

Note that it is not essentia to do the experiment in the laboratory. It may be better to do the experiment in
another venue, e.g. a classroom, the school hal or, if you are using the computers to monitor reaction time,
the computer suite - with the pupils drinking outside the class so as not to cause any problems with spilt
drinks on the computers. Even the school canteen would be a good venue as the equipment being use is very
simplistic if you are using the dropping of rulers again.

Q. No Question Comment
How should the The Marking Guidelines clearly state that “This question requires an
mean resting heart explanation ...”
rate for Volunteer 3 | There are 3 marking points:
be cal culated?

().  Explain that you have discounted the anomaly
(i)  Show that you are going to add numbers together
(iii)  Show that you are going to divide by the number added together
They may of course describe all thisin words without actually doing any
caculations at al.
However, if they do show some calculations, then
both 106 + 105+ 101 and 312

3 3
9(b) have shown points 2 and 3 above, but have not explained point (i) —it is
merely implicit
Similarly, 106 + 132 + 105+ 101 and 444

4 4

both fail to meet point (i) but gain points (ii) and (iii) on the ‘error carried
forward’ principal
Therefore al the exampl es above should score 2 marks.

The allowance of 1 mark for the final correct answer of 104, without any
explanation at all, isa‘charity mark’ for the candidate who clearly knows
how to do it but has failed to follow the rubric
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B2.3 Diffusion

Some centres have asked if it is permissible to do osmosisin potatoes for the practical work for this1SA.
Thisis perfectly acceptable

Some centres have been asking for a method of carrying out thisinvestigation. Thisisone that ateacher has
done, and claims that it works well.

Looking at diffusion using Jelly cubes we look at the different surface area by having one half of a
jelly and then the other half cut into cubes (i.e. using the same mass of jelly but with different surface
areas).

These are weighed at the beginning of the experiment and then immersed in the same volume of
water.

After every 10 minutes they are reweighed and then put back into water.

Thiswill give us aline graph with two lines showing increase in mass (i.e. amount of diffusion) vs.
time.

From this they can show how alarger surface area can lead to higher rate of diffusion.

Thisoneis aso from ateacher

Prepare some stained agar:

Completely dissolve 2 g of powdered agar in 100 cm® of boiling distilled (or deionised) water in a
beaker.

Add 10 cm?® of 0.2 mol dm-3 of sodium carbonate solution and 5 cm?® of phenolphthalein to the
beaker and stir well.

Smear several Petri dishes (90 mm diameter) lightly with alittle vegetable oil to prevent the agar
sticking.

Pour the hot agar immediately into the Petri dishes to a depth of 10mm in each dish, and allow to
cool and set. The depth can be marked on a mounted needle for easy reference when pouring to
ensure consistent depth.

When cooled, tip out onto awhitetile.

The cubes can easily be cut using a prepared grid photocopied onto acetate and the experiment
worked well with 5 cm® of 2M HCI acid where the cubes went from pink to colourless.
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C1.5 Investigating Plastics

Some centres have been asking if they can carry out a standard Hooke's Law experiment, i.e. Simply using
one piece of plastic, adding weights one at atime and recording the amount of stretch each time.

The answer is"N0"; what isrequired is an investigation that deals with a comparison. There should be at
least two samples tested, and a line graph drawn for each one. Alternatively they could simply record the
force needed to break two or more different types of plastic from different bags.

If you had already completed the experiment AND the ISA with your candidates prior to December 31%
2008, please write a short explanation on the ISA Explanation sheet to tell the moderator what your
candidates actually did.

Q. No

Question

Comment

7

What did you find out
from your investigation?

If candidates have been using different types of bag to investigate, then
they are dealing with a categoric variable. Some centres have found it
difficult to award 2 marks for an amplified statement in this situation.

"I found that different types of bag needed different mass/ weight to
break" = 1 mark

"I found that Smith’s bag was the strongest” would be enough for two
marks, as this subsumes the statement above. They may quote some
figures from their table to justify thisclaim, but it is not strictly
necessary.

10" | The scientist wants to Some centres have been saying that the scientist should draw aline
use agraph or chart to graph, because time is a continuous variable.
display the mean mass Thisisnot the case. The scientist did not test the same piece of plastic
needed to break the at different times. What he did was to sample a different bag from the
plastic strip for each time | production line at different times during the day. Becausethey are
of day that acarrier bag | different bags, this constitutes a categoric variable, and therefore a bar
was taken for testing. chart should be drawn.
(a) What sort of graph or
chart should be used?

11(b) Use the data from Unfortunately, there was amisprint in the Mark Guidance.

Graph 1to explainin
detail what happens to
the length of this plastic

For the second mark on the scheme, in both columns the words ‘ and
1.6 kg have dropped one line down. What it should say is shown
below:

strip as the masses are S
Accept the plastic stri
added. The length increases alot streti%% a I%t betweerrl) 1 mark
between 1.0 kg and 1.6 kg 1.0 kg and 1.6 kg
Allow arange of 0.6 kg to Allow arange of 0.6 kg to
1.2 kg 1.2 kg
P14 KeepingWarm
Q. No Question Comment
Suggest oneother | "Thickness" should not be accepted as a control variable.
LmLor ihat shstoultd Thisis because the manufacturer istrying to find the tog rating of different
8(b) | PEKEpLconstan materials. Thicknessis a property of the material, not a control variable.

during the test.

Thin materials will obviously have alower tog value than thick materials,
but thisis what the manufacturer istrying to find out.
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11. Frequently Asked Questions - Issue Number 4
Q1 Carrying CAU MarksForward

Last year one of our candidates was certificated for Biology. How can | tell AQA that | want the CAU mark
from that to be carried forward to Additional Science thisyear? The ISA that they did was from B2, so it
would be digible.

Al  The procedures for submitting coursework marks are in a document that you can download from the
AQA website:

http://store.aga.org.uk/admin/crf _pdf/AQA-CAWINST-W.PDF
The important bit isthis:

“If acandidate is carrying forward his’/her mark enter ‘CF inthe ‘Total Mark’ space and encode the CF box.
In the space next to the candidate’ s name, indicate the series, year ...”

So, when you get the Centre Mark Form, in the box for the total mark you write c/f. Then just to the left of
this write where the mark has come from (in your case BLY C) together with the year (e.g. 08) and the series
(e.g. 6G, meaning 6th month (June) and G for GCSE). So if you have a candidate who has a moderated
mark for Biology last year and now wants to use that mark for Additional Science, you would write:

from BLY C 086G

Q2  Submitting the same | SA for moderation for two different subjects

| have a candidate who is going to be certificated for both Science and Biology this year. | know that they
will have to have taken two different versions of the written exam B1, but can | use the same I SA for both?

A2  Yes, thisispossible providing that the ISA isone that is eligible for both subjects. Remember to fill
in the candidate's name and number on both subject entry sheets.

Q3 Tables

Can | award marks for the correct units in the table, even though the quantities in the headings are wrong. |
believe that this could be an "error carried forward"

We have a candidate who measured the resistance of a piece of wire using an ohmmeter. The correct table
should show:

Length of wire - incm Resistance - in ohms
This candidate made up a table that showed:
Voltage - in volts Current - in amps

Can they have one mark for knowing the correct units even though they did not measure either of these
things?

A4 No - candidates cannot make up their own questions! Thisis not an occasion on which you can
award an error carried forward.

Q5 Graphs

Arewe alowed “squiggles’ on the Y-axis of agraph if the scale would not fit on the graph paper. We were
wondering, does this remove the ability to achieve the line of best-fit mark on the graph?

A5  When drawing graphs candidates should make sensible use of the graph paper. The general adviceis
that the data should occupy at |east one third of the scale on each axis. Sometimes the origin isimportant,
and should be included; sometimesit is not.

For example, if drawing a cooling curve when investigating the cooling of a beaker of water, thereis not
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much point in starting the temperature scale at anything below room temperature. Some candidates like to
start the temperature axis at 0 °C for this sort of experiment, but this squashes all the data up into athin strip
at the top of the paper, and it is then very difficult to see any curve. In thisexample, you could start the y-
axis at, say, 20 °C and this would be preferable to putting a“squiggle”’ in the axis.

“Squiggles’ are permissible, but of course the section that contains the data must be linear. |If the data spans
the squiggle, then a best-fit line would not be possible. 1f a candidate does make this mistake, then you
should not allow the mark for the y-axis scale, but you could award the mark for the line, if appropriate, as
we don’t want to penalise the same mistake twice.

Q6  Providing candidates with results

When attempting the Elodea | SA some of our pupils achieved very poor results due to the time of year,
quality of the Elodea etc. Are we able to provide results that have been collected aready so that the pupils
can plot the graph/conclude etc?

A6  Wherever possible, candidates should plot their own data, however poor it may be. The quality of
the datais not important. The 4 marks for graph plotting at the end of Section 1 of the ISA are simply for
tranglating their datainto an appropriate graphical format.

Only in exceptional circumstances (e.g. a candidate gets no data at al) should the teacher give them data
from another candidate.

Remember however, that it is perfectly permissible for the teacher to pool al the data from the class, and the
candidates then plot the pooled data.

Q7 MarkingthelSAs

If acandidate answers a question on the |SA exam giving the correct answer to start with, but then carries on
writing to give further information that includes an incorrect answer, are we able to give a mark for the
original correct answer?

A7  Thegenera ruleisthat if the question asks for one reason etc, then only one should be given. If the
candidate gives more than the required number of responses, then we operatea’list’ principle. This means
that each correct response can be regarded as +1 and each incorrect answer as—1. Therefore if a candidate
was asked for one reason, and gave one correct and one incorrect response, they would score zero. If they
gave two correct and one incorrect, they would score one.

Beware however of the candidate who, in giving additional information, actually gives *harmless
irrelevance’ rather than an incorrect response. These answers are what we call *neutral’ and would not
negate any mark that they had already achieved.

Q8 Marking question 1in Sets2 & 31SAs

We have found difficulty in applying the Mark Guidance here because of the word change in the
independent variable. How specific do they have to be?

A8  Generdly in thefirst question on Section 1 of the ISAsin Sets 2 & 3, we are looking for an answer of
the type “1 wanted to see if changing x had any effect on y”. If the candidate can correctly identify x and y,
they arelikely to get 2 marks.

The “change” aspect can often beimplied. For example, if the candidate wrote: “| wanted to compare the amount of bacteriain
water from different sources’ you should award 2 marks. Here, the word “compare” is the important one.

If a candidate simply said, “1 wanted to count the number of bacteria in water from different sources’, you
should only allow one mark.

This is something of a fine distinction, but don’t forget that you can always use the ‘D’ if you are in redl
doubt.
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Q9 Teachers Notes
| have lost my copies of the Teachers’ Notes for the ISAs. Where can | get some more?

A9  TheTeachers Notesfor sets 2, 3 and 4 are on the website. Y ou can either navigate there by
choosing any of the new science specifications and then clicking on “ Assessments” in the left hand menu, or
type the following directly into your browser.

www.aga.org.uk/qual/pdf/AQA-W-4460TN-TN2-JUNQ7.PDF
www.aga.org.uk/qual/pdf/AQA-W-4460TN-TN3-JUNOS.PDF
www aga.org.uk/qual/pdf/science/ AQA-W-4460TN-TN-JUN10.PDF

The Teachers’ Notesfor set 5 will not be issued until April next year, with the CD containing the ISAs and
Marking Guidelines being sent to exams officersin September next year.

12 Examplesof Useful Forms

The next few pages contain examples of forms that you may find useful.
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ISA Explanation Sheet

A Z S to accompany each ISA
(You will need to fill in more than one of these

sheets if different students have carried out different

methods)

ﬁentge Date Practical

umber Carried Out
ISA Code ISA Title
Name of
Teacher
Independent Dependent
variable variable

Did you make any changes to the suggested method?

YES / NO

If YES give details of any changes you made to the suggested method, the equipment, chemicals etc. for this
investigation.

Any other Information:

Teacher Please attach any experimental
Signature: worksheet or outline used by
the candidates to carry out the
investigation if available.
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Example of a Spreadsheet showing PSA/ISA and CAU Marks

Centre Number Centre Name
Year 200
. CAU
Candidate | ., jiqate Name ISA Title PSA | ISA Total
Number
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Example of an Optional Progress Record Form

Teacher: Subject:
Class
Year 200 _to20 ISA Title
Cand. PSA ISA E’;S'

Candidate Name Score Score to

No. be Used

Score

Comments




PSA Record Sheet

Max 2

Using equipment

Safety

wears glasses with reminder

wears protective gloves with
reminder

ties hair back protective
clothing with reminders

uses simple equipment

use simple measuring devices

assistance to assemble
equipment

assistance to record readings

Max 4

Using Equipment

Safety

wears glasses with occasional
reminder

wears protective gloves with
occasional reminder

ties hair back and wears
protective clothing with
occasional reminders

measures with accuracy

work to a final planned method

reduce the sources of error

present data in neat table
while work is in progress

Max 6

Using equipment

Safety

without reminder works safely
with safety glasses

no reminder to wear
safety gear

without reminder ties hair back

organised work area - labelled
chemicals and equipment

competent with a range of
complex equipment

uses apparatus skilfully -
demanding context

prepares own solution

measures volume of gas

readings from a changing
system

reading two instruments
simultaneously

living systems being used

controlling the variables
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/( Centre-assessed work
AQ\/ Candidate Record Form
2010

GCSE [please ] Science A (4461) Blology (441 1)
Science B (4462) Chemistry (4421)
Additional Science (4463) Physics (4451)

Centre NAME: e Centre no:

Candidate NamMe: oo Candidate no:

This side is to be completed by the candidate
Sources of advice and information

1. Have you received any help or information from anyone other than your subject teacher(s)
in the production of this work? (Write YES or NO) ...............

2. If you have answered YES, give details below. Continue on a separate sheet if necessary.

3. If you have used any books, information leaflets or other materials (eg videos, software packages or
information from the Internet) to help you complete this work, you must list these below, unless they are
clearly acknowledged in the work itself. To present material copied from books or other sources without
acknowledgement will be regarded as deliberate deception.

NOTICE TO CANDIDATE

The work you submit for assessment must be your own.

If you copy from someone else or allow another candidate to copy from you, or if you cheat
in any other way, you may be disqualified from at least the subject concerned.

Declaration by candidate
| have read and understood the Notice to Candidate (above). | have produced the attached work without any
help apart from that which is acceptable under the scheme of assessment.

As part of AQA's commitment to assist students, AQA may make your coursework available on a strictly anonymous basis to teachers, examining staff and students in
paper form or electronically, through the Internet or other means, for the purpose of indicating a typical mark or for other educational purposes. In the unlikely event
that your coursework is made available for the purposes stated above, you may object to this at any time and we will remove the work on reasonable notice. If you
have any concerns, please contact crf@aqa.org.uk

Candidate’s signature: Date: .o
This form should be completed and attached to the candidate’s work and retained at the Centre
or sent to the moderator as required. PTO
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This side is to be completed by the teacher
Marks must be awarded in accordance with the instructions and criteria in Section 18 of the specification.

Supporting information to show how the ISA marks have been awarded should be given in the form of
annotations on the candidate's work and in the spaces below.

Code of ISA Submitted: Mark
(top of ISA form) -

Comment on how the PSA marks were awarded (if required) Investigative
Skills

Assignment
(max 34)

Practical Skills
Assessment

(max 6)

Total
(max 40)

Teacher's supporting statements and concluding comments

Details of additional assistance given (if any)
Record here details of any assistance given to this candidate which is beyond that given to the class as a whole
and beyond that described in the specification. Continue on a separate sheet if necessary.

Declaration by teacher
| confirm that the candidate's work was conducted under the conditions laid out by the specification.

| have authenticated the candidate's work and am satisfied that to the best of my knowledge the work produced is solely that of the
candidate.

Teacher's SigNature: ..o Date: ..o
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GCSE Science — Investigative Skills Assignment — Marking Guidelines

Biology 2.2 — Photosynthesis

For use until July 2009

L ast date for submission for moder ation M ay 2010

Please mark in red ink, and use one tick for one mark. Each part of each question must show some red ink to
indicate that it has been seen.

Subtotals for each part of each question should be written in the right hand margin.

Please add annotations where necessary to explain why marks have or have not been awarded.

Enter the marks for Section 1 and Section 2 and the total mark on the front cover of the answer booklet.

The teacher must sign and date the front cover of the ISA.

The papers must be kept in a secure place and must not be returned to candidates.

The marking guidelines show examples of typical responses that candidates may make. However, teachers
should use their professional judgement in deciding whether or not to award marks. If, in the judgement of the
teacher, the candidate has provided a response which correctly answers the question, then a mark should be
awarded even if thisresponse is not shown in the mark guidance. If necessary, the teacher should annotate the
script and/or mark guidance to justify the decision.

In the mark guidance:

e theuse of asolidus (/) indicates an alternative answer

o the use of brackets () indicates wording that is not essential in the candidate’ s answer, but makes the
guidance more clear.

SECTION 1

Answer

Additional Guidance

Statement referring to change in the
dependent variable

eg toseeif photosynthesis/ the
number of bubbles changes

Independent variable correctly identified
and correctly linked to dependent

eg ...when | changethelight intensity /
distance between lamp and plant
variable

Dependent variable must be identified

Just ‘the number of bubbles is not
sufficient

1 mark

1 mark

2(a)

(b)(i)

Mark dependent upon particul ar
investigation performed

eg light intensity / distance between
lamp and plant

1 mark

By inspection of the candidate’ s results
table/ graph

1 mark
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Answer Additional Guidance
(i) Sensible value chosen Note 1 mark for both value and reason 1 mark
Suitable reason given
eg becausethe patternis not clear at this ) )
value/ to check the shape of the curve  ACCEPt an extension of range if no clear
at this value reason for one within range
3 One factor stated Answers should relate to variablesin 1 mark
eg time/ distance/ number of bubbles / candidate’ s own investigation
temperature
4 Any onefrom: eg Accept alternative ideas based on particular 1 mark
o toalow stabilisation investigation carried out
e rateto become constant
e sorate of bubbling at new value of
variableis not affected by previous one
5 Any one from: eg Accept aternative ideas based on particular 1 mark
e carry out (more) repeats investigation carried out
e collect bubbles and measure volume of
gas
e control temperature more carefully
6(a) | Check candidate sresultstable and/or Look for at least a 10% variation from any 1 mark
graph to establish whether answer is trend / pattern
reasonable
(b Answer should relate to divergence from If the candidate identifiesthat norepeatsare | 1 mark
the pattern established by the results. necessary this should be borne out by the
results, if so, then the response should
indicate that all theresultsfall on/ near a
smooth curve/ line or expected values
7 Amplified statement for 2 marks NB statement must relate to candidate sown | 2 marks

eg light intensity / distance between
lamp and plant affects the rate of
bubbling / photosynthesis
for 1 mark
plus
the rate of photosynthesis/ bubbling
increases as the light intensity
increases/ distance decreases for 2
marks
or
eg thereisno relationship between
light intensity and the rate of the
bubbling / photosynthesis
for 1 mark
plus
the results do not show atrend/ are
random for 2 marks

results

Simple correct statement, stating whether or
not there is arelationship between the two
variables, for 1 mark only
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Answer

Additional Guidance

Table:

Correct headings AND units all correct for
all measured variables

Graph/chart:
X axis: suitable scales chosen and labelled
with quantity and units

Y axis; suitable scales chosen and |abelled
with quantity and units

Points or bars plotted correctly to within +
Imm

Suitable line drawn on graph or bars
correctly labelled on bar chart

Table with incomplete headings or units for

the measured variables gains 1 mark
eg al headings present =1 mark
eg all units present =1 mark

Accept axes reversed

Allow one plotting error out of every 5
points plotted.

Allow error carried forward from incorrect
plots

If wrong type of graph / chart, maximum 3 marks

If the independent variableis: continuous  should draw a best fit line graph
categoric should draw a bar chart
discrete may draw either a best fit line graph or

abar chart (but allow dot-to-dot joining
of pointsin this case)

2 marks

1 mark

1 mark

1 mark

1 mark

Max 18 marks
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SECTION 2

Answer Additional Guidance
9 L ettuces grow faster / ready to sell sooner 1 mark
at higher temperatures
As temperature rises effect decreases 1 mark
10 The time for the lettuces to be ready to sdll 1 mark
11 Any one from: eg 1 mark
e random errors/ variations more easily
spotted
o some (lettuces) may die
12(a) | Lettucesgrow faster / ready to sell sooner 1 mark
(b Greater cost at 26°C (not compensated for 1 mark
by improved growth)
13 Itisacontrol variable/ to ensuredifferent Do not accept vague statements such as to 1 mark
water availability does not affect growthor  make it afair test unless explained
results
14 Experimental control / abaseline/ to Do not accept ‘asacontrol variable 1 mark
compare other results with
15 (The higher the concentration,) the sooner Accept different phrasing conveying this 1 mark
the plants are ready to sell idea
16 Any one from: eg Do not accept statement without an 1 mark
e (genetic) variation between plants explanation as to cause
e another variable not accounted for egitisan anomaly
mathematical / recording / plotting error
17 Bar chart has visual effect with better 1 mark

impact / easier to understand
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Answer

Additional Guidance

18(a)

(b)

Fertiliser B

Faster growth / ready to sell sooner (at all
concentrations)

Any two from: eg

o thereisa4 day decrease when 100%
concentration is used

e but not at concentrations below 100%

e can't guarantee because of natural
variation in plants

e dataonly relatesto lettuces, other
plants may respond differently

e dataonly refersto 24°C/using paraffin
heater

e other factors may affect growth of
plants

Quality of written communication

Candidates should use at |east one technical

term from: eg

o reliable

e repeat

e concentration
e accurate

e photosynthesis
e variation

No mark for Yes or No.

Mark isfor the reason and the rest of
response must correctly relateto Yes or No
otherwise a maximum of 1 mark should be
awarded for scientific content.

The mark isto be awarded for the correct
use of technical terms

The marker should circle these terms

Annotate below candidate' s answer with
Qv for mark given or QX for mark not
given

1 mark

1 mark

2 marks

1 mark

Max 16 marks

| SA Total 34 Marks

Copyright © 2007 AQA and its licensors. All rights reserved.
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GCSE Science — Investigative Skills Assignment — M arking Guidelines

Chemistry 1.4 — Testing Emulsions

For use until M ay 2009

L ast date for submission for moder ation M ay 2010

Please mark in red ink, and use one tick for one mark. Each part of each question must show some red ink to
indicate that it has been seen.

Subtotals for each part of each question should be written in the right hand margin.

Please add annotations where necessary to explain why marks have or have not been awarded.

Enter the marks for Section 1 and Section 2 and the total mark on the front cover of the answer booklet.

The teacher must sign and date the front cover of the ISA.

The papers must be kept in a secure place and must not be returned to candidates.

The marking guidelines show examples of typical responses that candidates may make. However, teachers
should use their professional judgement in deciding whether or not to award marks. If, in the judgement of the
teacher, the candidate has provided a response which correctly answers the question, then a mark should be
awarded even if this response is not shown in the mark guidance. If necessary, the teacher should annotate the
script and/or mark guidance to justify the decision.

In the mark guidance:

e theuse of asolidus (/) indicates an alternative answer

o the use of brackets () indicates wording that is not essential in the candidate’ s answer, but makes the

guidance clearer.

SECTION 1

Answer

Additional Guidance

Statement referring to change in the dependent variable

eg toseeif stability of the emulsion changes

Independent variable correctly identified and linked to
dependent variable

eg when| changed theamount/ volume/ proportion
of emulsifier used

Dependent variable must be identified,

Just stability aloneis not sufficient

1 mark

1 mark

2(a)

Any one from: eg

e volume of ail

e volume of water

e theemulsifier

e consistency of mixing / shaking process
e time chosen to check stability

1 mark

2(b)

Affects formation of stable emulsion

Explanation of how it affects the formation of a
stable emulsion

eg changing emulsifiers may give different
results/ different volumes of oil will need different
volumes of emulsifiers

1 mark

1 mark
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Answer Additional Guidance

A categoric variable ringed Accept correct aternative response 1 mark
Source of largest error correctly identified 1 mark
eg deciding when a stable emulsion

had formed 1 mark
Reason correctly given
eg difficult to seeif there are one or

two layers
One of theresultswould be much bigger/  Accept one of the results would not fit into 1 mark
smaller than the other repeated results the pattern of the others
To decide on any one of the following Accept : 1 mark
before the mvest_l gation is carried out: e toseeif thetwo ends of the range give
* volumeof ail asignificant difference
* volume of water e toseeif the range chosen gives
e mass/ volume of emulsifier measurable results
¢ how much mixing / shaking needed
e time chosen to check stability
Amplified statement NB the statement must relate to the 2 marks

eg the gtability of the emulsion
increases for 1 mark

plus

eg astheamount/volume of emulsifier
used increases for 2 marks

or

eg the stability of the emulsion does not
depend on the amount / volume ~ /
type of emulsifier used for 1 mark

plus

eg astheresultsdo not show atrend/ are
random for 2 marks

candidate’ s own work
Simple correct statement stating for 1 mark
only

eg the stability of the emulsion
depends on the amount / volume /
type of emulsifier used for 1 mark

or

the stability of the emulsion does not
show atrend / israndom for 1 mark




Answer

Additional Guidance

Table:

Correct headings AND units all correct for
all measured variables

Graph/chart:
X axis. suitable scales chosen and labelled
with quantity and units

Y axis; suitable scales chosen and |abelled
with quantity and units

Points or bars plotted correctly to within +
1mm

Suitable line drawn on graph or bars
correctly labelled on bar chart

Table with incomplete headings or units for
the measured variables gains 1 mark

eg all headings present =1

eg all unitspresent =1

Accept axes reversed

Allow one plotting error out of every 5
points plotted.

Allow error carried forward from incorrect
plots

If wrong type of graph / chart, maximum 3 marks

If the independent variableis: continuous  should draw a best fit line graph
categoric should draw a bar chart
discrete may draw either a best fit line graph or

abar chart (but allow dot-to-dot joining
of pointsinthis case)

2 marks

1 mark

1 mark

1 mark

1 mark

Max 18 marks
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SECTION 2

Answer Additional Guidance
9 Sunflower 1 mark
10 27 Award 1 mark for 26/26.6/26.7/etc. 2 marks
(as aresult of failure to round correctly)
Accept an answer in the space by the
guestion, if oneis not given in the table
11 Sunflower Test 3 1 mark
or
Sesame Test 3
Volume of emulsifier needed much greater
than other 2 results 1 mark
12 Any one from: 1 mark
e ahomogenous/ cloudy mixture
e NO separation of oil and water
e only onelayer formed
13 Bar chart 1 mark
14(a) | Useaburette/ pipette to measure the Accept use an instrument with a smaller 1 mark
volume of oil / water scaledivision
Accept use graduated pipette
(b) Smaller scale divisions Accept accurate volume delivery for 1 mark
graduated pipette
15(a) | Test each oil whenit isdelivered Accept add more emulsifier 1 mark
(b) Either oil isanatura product Accept oil from different sources 1 mark
or

oil composition may vary from batch to
batch
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Answer Additional Guidance
16 | Anytwo from: eg 2 marks
e vegetable oils are unsaturated and
claimed to be healthier
o |essfatty
e lesscholesterol
e company ice cream hasless KJ100g
e peanut oil causes allergies/ givesan
alergic response in some people
e peanut oil can be fatal for some people
e eating too much ice cream will still
make you fat
e additives may cause health problems
Quality of written communication 1 mark
Candidates should use at least two technical  The mark isto be awarded for the correct
terms from: eg use of the terms
e unsaturated
* hedlthy /healthier The marker should circle these terms
e cholesterol Annotate below candidate answer with Qv
e obese/ obesity for mark given or Qx for mark not given
o heart attack
e anaphylaxis/ anaphylactic
e shock
o adlergy/dlergic
e additives
17(a) | Toincrease sales Accept to sell moreice cream 1 mark
(b) Any one from: eg 1 mark

o traditional impliesthat it is made from
an old recipe

e dairy impliesthat it is made from milk
or cream

o farmimpliesthat it is made directly
from the milk on afarm

Do not accept ‘ misnamed’

Max 16 marks

|SA Total 34 Marks
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GCSE Science— | nvestigative Skills Assignment — M arking Guidelines
Physics 2.1 — Resistance
For use until M ay 2009

L ast date for submission for moder ation M ay 2010
Please mark in red ink, and use one tick for one mark. Each part of each question must show some red ink to
indicate that it has been seen.

Subtotals for each part of each question should be written in the right hand margin.

Please add annotations where necessary to explain why marks have or have not been awarded.

Enter the marks for Section 1 and Section 2 and the total mark on the front cover of the answer booklet.
The teacher must sign and date the front cover of the ISA.

The papers must be kept in a secure place and must not be returned to candidates.

The marking guidelines show examples of typical responses that candidates may make. However, teachers
should use their professional judgement in deciding whether or not to award marks. If, in the judgement of the
teacher, the candidate has provided a response which correctly answers the question, then a mark should be
awarded even if this response is not shown in the mark guidance. If necessary, the teacher should annotate the
script and/or mark guidance to justify the decision.

In the mark guidance:
e theuse of asolidus (/) indicates an alternative answer

o the use of brackets () indicates wording that is not essential in the candidate’ s answer, but makes the
guidance clearer.

SECTION 1
Answer Additional Guidance
1 Statement referring to change in the Dependent variable must be identified 1 mark
dependent variable Just resistance or current aloneis not
eg seeif current / resistance of the sufficient
wire changes
Independent variable correctly identified 1 mark

and linked to dependent variable

eg when | changed the p.d. across the
wire/ the length of wire/ thetype of

wire
2(a) | Correct choice Thiswill depend upon the particular 1 mark
eg resistanceis most likely to be the investigation
dependent variable

p.d. or current will be the

independent variable if one of them

isthe factor that was deliberately

changed

p.d. or current will be the dependent

variableif eg the length of the wire or
the type of wire was changed
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Answer

Additional Guidance

2(b) | Ammeter / ohm meter / voltmeter Must link to answer to 2(a) 1 mark
(©) They would have been more precise 1 mark
3 Correct independent variable identified 1 mark
eg length of wire/ type of wire/
cross-sectional areaof wire/ p.d. /
current
4(a) | Control variable correctly identified 1 mark
eg length of wire/ type of wire/ cross- Thiswill depend on the particular
sectional area of wire/ p.d./ investigation, but must be a factor that was
current kept constant by the candidate
(b Idea that any variation would affect the Do not alow the simple statement to make 1 mark
dependent variable itafair test
Allow to make the results valid
5 Correct reason given No mark for Yes or No. Markis | 1 mark
Y es — because eg the wire got hot for the reason
/ the meter kept fluctuating
or
No — because eg al values
matched prediction / results
formed a clear pattern with
no anomalous results
6 Sensible reason consistent with the No mark for Y es or No. 1 mark

candidate’ s results

Y es — because some results did not
fit the pattern / some were
anomalous / to make it more
reliable

or

No — because al resultsfitted a
pattern / no anomal ous results

Mark isfor the reason

No — not enough time can be allowed at
the discretion of teacher
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Answer Additional Guidance
Amplified statement for 2 marks 2 marks
eg thelength of wire affectsthe Simple correct statement for 1 mark only
resistance for 1 mark
plus NB statement must relate to the
eg thelonger the wire, the greater the candidate’s own results
resistance for 2 marks
or
eg the current through the bulb
changed as the voltage changed
for 1 mark
plus
eg the bigger the current, the brighter the
bulb for 2 marks
or
there was no effect on the resistance
for 1 mark
plus
eg becausethere was no pattern / the
results were random for 2 marks
Table: Table with incomplete headings or unitsfor | 2 marks
Correct headings AND units all correct for the aIrTeha;Jéﬁ? \éar;zire; 931”5 1 mark
all measured variables & adings p o
eg al units present = 1
Graph/chart:
X axis: suitable scales chosen and labelled  Accept axes reversed 1 mark
with quantity and units
Y axis. suitable scales chosen and labelled 1 mark
with quantity and units
Points or bars plotted correctly to within+  Allow one plotting error out of every 5 1 mark
1mm points plotted.
Allow error carried forward from incorrect
plots
Suitable line drawn on graph or bars 1 mark

correctly labelled on bar chart

If wrong type of graph / chart, maximum 3 marks

If the independent variableis:

discrete

continuous
categoric

should draw a best fit line graph

should draw abar chart
may draw either a best fit line graph or
abar chart (but allow dot-to-dot joining
of pointsinthis case)

Max 18 marks
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SECTION 2

Candidates should use at |east two technical
terms from:

eg

e reliable

e Dbias

e independent
e vdid

The mark isto be awarded for the correct
use of technical terms.

The marker should circle these terms
Annotate below candidate answer with Qv~
for mark given or Qx for mark not given

NB Ensurethat candidates are not just
copying part of the question

Answer Additional Guidance
9 Units (of resistance or light intensity) Allow ohms or Q 1 mark
Allow candelaor cd
10(a) | The onetested might not betypical/ the Allow - to improve the reliability 1 mark
company might have made an error
(b) Between 10 and 200 1 mark
(© The results would have been more reliable 1 mark
(d)(i) | Idea that two istoo few 1 mark
No ideawhat is going on between the two 1 mark
extremes
(ii) At least three (more) different values Vdues stated should be approximately 1 mark
evenly spaced between the two extremes
A statement explaining this eg usually need
at least 5 values to determine trend / values 1 mark
need to be evenly spaced
11 Idea of increased reliability 1 mark
Origina company manufactured the LDRs, 1 mark
so may be biased / second company is
independent
Quiality of written communication 1 mark
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(if)

(iii)

Answer Additional Guidance
(Opinion) No mark for choosing opinion. Mark is
for the reason
Suitable reason given 1 mark
eg insufficient data/ haven't tested al of
them
M easuring instruments have had a scale 1 mark
marked on them
Between fixed, known points Allow measuring instruments have been 1 mark
checked
Allow against another instrument
Record the value of the zero error 1 mark
Subtract this value from all readings 1 mark

M ax 16 marks

| SA Total 34 Marks
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Appendix 1

Glossary of Terms

Accuracy
Calibration

Data

Datum
Errors,

- random

- systematic

= Z€ro

Evidence

Fair test

Precision

Reliability

True Value

Glossary of Terms

An accurate measurement is one which is close to the true value.

This involves fixing known points and then marking a scale on a measuring
instrument, between these fixed points.

This refers to a collection of measurements.
For example: Data can be collected for the volume of a gas or the type of rubber.
The singular of data.

These cause readings to be different from the true value. Random errors may be
detected and compensated for by taking a large number of readings.

For excample: Random errors may be cansed by human error, a fanlty technique in taking the
measurements, or by fanlty equipment.

These cause readings to be spread about some value other than the true value; in
other words, all the readings are shifted one way or the other way from the true
value.

For example: A systematic error occurs when using a wrongly calibrated instrument.

These are a type of systematic error. They are caused by measuring instruments
that have a false zero.

For excample: A zero error occurs when the needle on an ammeter fails to return to gero when
no current flows, or when a top-pan balance shows a reading when there is nothing placed on the

pan.

This comprises data which have been subjected to some form of validation. It is
possible to give a measure of importance to data which has been validated when
coming to an overall judgement.

A fair test is one in which only the independent variable has been allowed to
affect the dependent variable.

For excample: A fair test can usnally be achieved by keeping all other variables constant.

The precision of a measurement is determined by the limits of the scale on the
instrument being used. Precision is related to the smallest scale division on the
measuring instrument that you are using. It may be the case that a set of precise
measurements has very little spread about the mean value.

For excample, using a ruler with a millimetre scale on it to measure the thickness of a book will
give greater precision than using a ruler that is only marked in centimetres.

The results of an investigation may be considered reliable if the results can be
repeated. If someone else can carry out your investigation and get the same
results, then your results are more likely to be reliable. One way of checking
reliability is to compare your results with those of others. The reliability of data
can be improved by carrying out repeat measurements and calculating a mean.

This is the accurate value which would be found if the quantity could be
measured without any errors at all.
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Validity

Variables,

- categoric

- continuous

- control

- dependent
and
independent
variables

- dependent

- independent

- discrete

- ordered

Data is only valid for use in coming to a conclusion if the measurements taken are
affected by a single independent variable only. Data is not valid if for example a
fair test is not carried out or there is observer bias.

For example: In an investigation to find the effect on the rate of a reaction when the concentration
of the acid is changed, it is important that concentration is the only independent variable. If,
during the investigation, the temperature also increased as you increased the concentration, this
wonld also have an effect on your results and the data would no longer be valid.

A categoric variable has values which are described by labels.

When you present the result of an investigation like this, you should not plot the
results on a line graph; you must use a bar chart or pie chart.

For example: 1f you investigate the effect of acid on different metals, eg copper, zinc and iron, the
type of metal you are using is a categoric variable.

A continuous variable is one which can have any numerical value.

When you present the result of an investigation like this you should use a line
graph.

For example: 1f you investigate the effect on the resistance of changing the length of a wire, the
length of a wire you are using is a continnous variable since it conld have any length you choose.

A control variable is one which may, in addition to the independent variable, affect
the outcome of the investigation. This means that you should keep these variables
constant; otherwise it may not be a fair test. If it is impossible to keep it constant,
you should at least monitor it; in this way you will be able to see if it changes and
you may be able to decide whether it has affected the outcome of the experiment.

Often in science we are looking at ‘cause’ and ‘effect’. You can think of the
independent variable as being the ‘cause’ and the dependent variable as being the
‘effect’. In other words, the dependent variable is the thing that changes as a result
of you changing something else.

The dependent variable is the variable the value of which you measure for each and
every change in the independent variable.

The independent variable is the variable for which values are changed or selected
by the investigator. In other word, this is the thing that you deliberately change to see
what effect it has.

You may sometimes come across this term. Itis a type of categoric variable whose
values are restricted to whole numbers.

For excample, the number of carbon atoms in a chain.

You may sometimes come across this term. It is a type of categoric variable that
can be ranked.

For excample, the size of marble chips conld be described as large, medinm or small.
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