Science A Controlled Assessment

Unit 1: Physics
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Teachers’ Notes

This ISA relates to Science A Unit 3: P1.1

The transfer of energy by heating processes and the factors that affect
the rate at which that energy is transferred

Topic of investigation

Energy can be transferred from one place to another by work or by heating
processes. We need to know how this energy is transferred and which heating
processes are most important in a particular situation.

Overview

Candidates should:

= plan practical ways to answer scientific
questions and test hypotheses

» devise appropriate methods for the
collection of numerical and other data

= assess and manage risks when carrying
out practical work

» collect, process, analyse and interpret
primary and secondary data including the
use of appropriate technology

s draw evidence-based conclusions

s evaluate methods of data collection and the
quality of the resulting data.

The teacher should describe the context in
which the investigation is set and outline the
problem that is to be investigated.

Once the candidates have researched and
written up their own plan in the first part of the
ISA they should carry out their investigation
providing that it is valid, safe and manageable
in the laboratory.

Candidates should be given the
hypothesis:

There is a link between the mass of water
being heated and the temperature rise.

Candidates will need to decide on which
variables need to be controlled in order to
investigate the hypothesis and research a
method that could be used, with particular
reference to hazards and risk assessment.

In Section 1 of the ISA candidates will be
required to provide a full plan of the method
that they have chosen to use.

Important: In this ISA, candidates will need to
be given a table of pooled results from the
whole class. If the class is very small, then the
teacher may add his or her own results to the
table.

Risk Assessment

It is the responsibility of the centre to ensure
that a risk assessment is carried out.

Follow the next 5 stages to complete Science A Controlled Assessment for

Physics stage Y stage Y
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Teachers’ Notes

PHYSICS

& Planning (Limited control)

Teachers should provide a Candidate Research Notes Form. For Science A,
teachers should write the hypothesis and context on this form. Candidates should
be given the opportunity to plan an investigation to test the hypothesis. The
investigation should be set in a context by the centre. Examples of suitable
contexts could include electric storage heaters, oil-filled radiators or hot water
tanks. Whichever context is chosen, the teacher must take care to present it in
such a way that it does not limit the candidates’ choice of method for the
investigation.

Candidates should then independently research an appropriate plan to test the
hypothesis and decide for themselves factors such as the range, interval and
number of repeat readings that they should take, and the variables that need to
be controlled. They should use at least two sources for this research.

They will need to undertake independent research to identify one method that
could be used. During this time they may make one A4 side of their own
Candidate Research Notes for use during Section 1 of the ISA. The Candidate
Research Notes sheet is attached as an appendix.

Candidates may use technology such as the internet or CD-ROMs, textbooks or
any other appropriate sources of information for their research.

Candidates should also research how the results of the investigation might be
useful in the specified context.

There is no set time allocation for this research, but it is anticipated that it should
take no longer than 3 hours of work at most. This research may be done in the
laboratory or elsewhere.

The teacher should check and sign the Candidate Research Notes before allowing
the candidate to use them during the completion of Section 1 of the ISA. The
candidate may use these notes while completing Section 1 and Section 2 of the
ISA. When the candidate has completed Section 2, the Candidate Research Notes
should be stapled to the ISA.
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Teachers’ Notes

PHYSICS

Reporting on the planning research
(High control)

For this stage, candidates must work individually under direct
supervision.

After the Stage 1 planning session, candidates should be given Section 1 of
the ISA and should work on their own, under controlled conditions, to answer
it. Candidates may take brief notes of up to one A4 side of their own research
into the formal assessment period. These must be checked to ensure they do
not include plagiarised text, or a pre-prepared draft.

Section 1 requires candidates to:
consider the variables (independent, dependent and control) that they will
need to manage during the investigation
report on their research into how to test the hypothesis they have been
given
write a detailed plan of their chosen method
identify possible hazards and write down how the risks may be minimised
draw a suitable blank table suitable for the method they have planned.

Candidates may choose to use technology to draw the table, eg a computer
spreadsheet. This must be done under the direct supervision of the
teacher and may be done at any convenient time between the planning
session in Stage 1 and the completion of Section 1 of the ISA.

While answering Section 1 of the ISA, candidates must not be allowed to use
textbooks, the Internet or any other source of help apart from their own
Candidate Research Notes.
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Teachers’ Notes

PHYSICS

Practical work (Limited control)

For this stage, candidates may work individually or in groups.

Candidates may work in groups to carry out their plans, but each candidate must
contribute to the collection of data.

Candidates may use appropriate technology during the practical work, eg data
loggers or sensors.

If the candidate is going to carry out his or her own plan, then the teacher may
photocopy the plan from Section 1 of the candidate’s ISA. This photocopy may then
be given to the candidate to use during the practical session. If the teacher deems
that the plan produced by the candidate is invalid, unworkable, unsafe,
unmanageable or for any other reason unsuitable, then the teacher may provide a
method. An example of a suitable method is attached to these notes.

The teacher may also provide a blank table for the results:

= if the table produced by the candidate is inadequate — in which case the
candidate would not be able to score full marks for producing a table
if the candidate carries out an investigation from a method provided by the teacher,
or the teacher prefers that the candidates use a particular format — in which case
the candidate would be able to score full marks for producing a table.

Processing primary data (High control)

For this stage, candidates must work individually under direct
supervision.

Candidates should be given back their table of results, and asked to display
these on a bar chart or line graph. Candidates must decide for themselves which
format is the more appropriate for any particular investigation. Candidates may
use appropriate technology to do this, eg a graph-drawing program on a
computer.

If a candidate chooses to use a computer, this must be done under the direct
supervision of the teacher and the bar chart or line graph must be printed
straight away.

Candidates must not be allowed to take their results and chart or graph away,
the teacher must collect them at the end of the lesson.
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Teachers’ Notes

PHYSICS

Analysing results (High control)

For this part of the investigation candidates must work individually
under direct supervision.

AQA will provide a Secondary Data Sheet.

The candidates should also be given a table of results from other candidates in
the class, or the teacher’s results. Candidates should use the results of others to
analyse the validity of their own results.

Candidates should be given Section 2 of the ISA and should also be given:

their own table of results

a set of results obtained by other people
their own chart or graph

Secondary Data Sheet supplied by AQA
their own Candidate Research Notes

The teacher should have recorded the marks for each candidate’s table and
graph/chart before these are given back. This will ensure that a candidate
cannot gain an unfair advantage by making any alterations to them at this stage.

Section 2 will require candidates to:

analyse their own results

draw a conclusion

match their achieved results to the original hypothesis that was given to them
evaluate the method of collection and the quality of the resulting data

analyse further secondary data drawn from the same topic area as their
original investigation

relate their findings to the context set in the ISA.
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An example of a Suitable Method
(Refer to Stage 3 Teachers' Notes)

PHYSICS

Specific Heat Capacity

Hypothesis: There is a link between the mass of water
being heated and the temperature rise.

You will need to prepare a table for the results.

Equipment:

Large beakers

Measuring cylinder

Low voltage immersion heater + power supply or a Bunsen burner
Thermometer

Stopwatch

Method:
Measure out 1 kg of cold water into a large beaker.
Measure and record the initial temperature of the water.
Put an immersion heater into the water and switch on for a fixed period of time,
eg 10 minutes.
Measure and record the temperature at the end.
Work out the change in temperature.
Repeat for several other masses of water.

NOTE:

If you are using a Bunsen burner instead of an electric immersion heater, make sure that
you do not change the setting on the burner during the experiment.

Copyright © 2010 AQA and its licensors. All rights reserved
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Research Notes

Centre-assessed work
Candidate Research Notes

PHYSICS

GCSE Science (4405) Additional Science (4408) Biology (4401) Chemistry (4402) Physics (4403)

8CYC m ASCC D BLYC D CHYC D PHYC D

Centrea Numbar ¢ § # & 5 Cenire Name 7778 Neeo 4Cdc/e/)7y
Candidate’s Name JOY/N SMZI7/ Candidate's Number 1234

Investigation Tile SPECZFZC WEAT CAPACITY
ISA number:  2//] x

The noles the candidate takes into the Controlled Assessment task are to be recorded in the
spaces on this sheal.

This sheset should be given lo the teacher for checking before il is used in Section 1 of the 1SA.

When Section 1 of the ISA has been compleled, this sheet should be retained by the leacher for
subsaguent use with Section 2

When Section 2 of the ISA has been complated, this sheet should be stapled fo it.

Daclaration
| confirm that these are (he only preparation notes used in the Controlled Assessmant task,

& Brown T. Sruth

30/3/

Date:

This form can be downloaded from aga.org. ukicandidatencotes

SCIENCECN To mesa how ALA compies with (he Data Protection Acl 1988 pleasa ses our Prvecy Stasment at 808 org.uk
Copynght © 2010 ACA ond ity licensors. AR rights nessrved

The Aseemerd srd Quaitcation Alisnce (ACW B n compony bnied by gusranies registersd n Engiand and Yaies icompany nomtee
BT el @ reEteRad Chanty (regaiwnd chlty numbss 1073334). Regetesd sddmss: AQA,. Devan Sves!, Wrchasts M15 6EX
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Research Notes

Hypothesis

There is a link betiween the mass of water 53//73 heated and Che
Z'emferaz‘are FiSe.

PHYSICS

Research sources

AGA Physics - Nelson Thornes.
Concise Tioentieth Centery Science (Arehe) 3000( d/‘ags & method

Methoc(s)
Measire Lemp of waler as start
Yeat For Fixed Zime
Measire Lemp at end
Farr Zest: 4/way§ give the same amount of hedd.
771/ iZ for different masses — See what effect it has on Che
Zerp. FiSe

ipment
e Bunsen & /7eaz‘/rg e?a//)menz‘

Beakers

T hermometer

Measuring cylinder or balance
77/)7&/‘

Risk assessment issues
Yot water - could burn you
Bunsen #lame — could burn you

Tie har back, wear satety gogg/es, Keep bench clear

| Relating the investigation to the context

What |5 the best size for a Aot water Zank in a howse. Too 513 and
it akes a /ong Cime 2o heal wp, Coo small and it won ¢ hold enowugh

water.
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ISA Section 1

PHYSICS

E ?_‘8"—?‘_&:]5.;,.,:,"—"* 112‘_314

SMITY names|  JOY/N

Wotice 1o Candidate. Tha work you submit for asasssmant must be your own. i you copy from somecne

she o alkow anciher candidate 1o copy fom you, of if you cheal in any other way, you may be disquaklied.
‘Declaration | have read and undertcad fhe Nokcs to Candidate and can corfirm (hat

| havws produced the attached work wilhoul assisisnce ofher than that which is acceptable under the -

e | J. Seuth Pee 14/ 2/

A 4 General Certificate of Secondary Education
@/ June 20xx and January 20xx
Science A (Specimen)

Controlled Assessment ISA PU1.x Specific Heat Capacity Section 1

For moderation in May 20xx or January 20xx
Tima allowed up to 45 minutes

For this paper you musi have:
= your Candidate Research noles

= @ pencil and a nber
You may use a calculator

Instructions Information
* Use biack ink or black ball-point pen, = The marks for questions are shown in brackets.
= Fill in the boxes at the top of this page. = The maximurm mark for this paper is 20,
+ Answer all questions in Section 1 in the spaces * The maximum mark for the Controlied Assessment
: Unit ks 50,
provided, You may use extra paper p
You are reminded of the need for good English and
= Do all rowgh work in this boak, Eng

clear presantation in your answers.
* Cross through any work you do not want (o be marked,

Details of additional assistance (if any). Has the candidale recahved any haip or information from anyene other
than the subject leacher{s) in the production of this work? If the answer is yes give the detalls beiow or on a separale page

"r'aa|:| Nu

Teacher Declaration:
| confirm that the candidate’'s work was conducied under the condifions faid out by the spacification. | have authenboated
the candidate’s work and am sabsfied that o the best of my knowledge the work produced is solely that of the candidate.

 Signature of teacher .......... (B"O”‘)” ......................... _28/2/1

An part af ACA's e o aanisd stk ACA may make your CAL avafabls on & stnctly anconymaous basis §a teachers, i
siaff and students in paper form ar lsciranically, through the Inlermst or ofher means. fof the purposs of indicaling & typical mark or fof
other educatioral purpoaes  In the uriibaly everd thal your CAL is made available for the purposes statsd above, you may abject bo the s
any fmé and we will nemaoye the work on ressonabis notica. If you nmmmmwm

| T mis s ACA oomyiless wiih the Date Prosection Act 1 580 plaass ses our Privecy Staisment af ks ong uk

10
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Section 1
Hypothesis. There is a hnk between the mass of water baing heated and the lemperature rise.

Think aboul the research thal you did to find oul how to test this hypothesis

MName two sources that you used for your research,
AgA Physics = Nelson 7THhorres

method and /isted all the control variables that I needed
z‘o,éeepz‘/yesame

In this investigation, you will need o control some of the variables.

Wite down ona vanable that will need to be controllad.

The apount of enerqy supplied o the wdater.
o——0A

Describe briefly how you would carry out & preliminary investigation to find a suitable
value 1o usa for this variable.

You should also explain how the results of this preliminary investigation will help you to
decide on the best value for this variable.

Put 50071 of cold water into a beaker and measire Zhe

Zlemperalure. Put a Bunsen wnderneath and head 17 fFor 2

say 10°C, 2his show/d be OK. I Zhe Zlemperalure rise Is

SEill too smally yout would need 2o heat the water For

The candidate has clearly
identified two relevant
source (the book) and has
explained why one of them
was more useful.

However, there is very little
said about one of the
books, so there is no real
comparison.

A suitable control variable
has been given (the amount
of energy to be supplied).

There is a clear description
of a suitable preliminary
experiment and a clear
explanation of how the
preliminary experiment
could be used to find a
suitable value for the control
variable.

11

PHYSICS
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PHYSICS

in this question you will be assessed on using good Engiish, argamizing infarmaltion
clearly and using specialist ferms where appropriate.

Describe how you plan to do your investigation to 1est the hypothesis given,
You should include:

the equipmeant that you plan to use

how you will use the eguipment

the measuwramants that you are going o makea
how you will make i a fair test

a risk assessmant

Egepment: A large beaker (1 litre), Bunsen burner, The list of equipment is
complete and appropriate.

.................................. Cripod and gawze, stopeoatcs, ° The method is clear and

sufficiently detailed for
another person to be able to
follow this method and
obtain valid results.

Chermometer, Lop pan balance.

Met hod': I. Use the balance 2o measiire I,ég of water

into the beaker, and wse the 2hermonrieter All the quantities that need
to be measured during the
Zo measure The Z‘eﬂ?/el‘afare. experiment are clearly
rirrerrsrrrrrrrerreeirerrrreeirrrerr e v e e s e e s e T e e B P P S Stated
Seortch on the gas and //3/7( the Bunsen, leave e
mentioned two variables
that should be kept the
same in order to make it a
fair test.

The risk assessment
5 contains an identification of
and a)ol‘,é ouwt the te/ﬂ/el‘afﬂl‘e riSe. the main hazards (Bunsen
.................................................:...........:........................................................................... ﬂame and hOt Water), the
4. Do the same thing eith four other masses of associated risk and three
control measures.

Even though the candidate
has used bullet points in
some places, the written
account is well constructed
and set out in a logical
sequence. The spelling,
punctuation, grammar and
the correct use of technical
terms is sufficient to meet all
the relevant criteria.

12
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PHYSICS

Kisk Assessmert

The man hazards are:

* the hot coater could bitrn you if spilled.
The risks are ?a/z‘e low i T arr Sensible and behave

/)roper/y.

o don [t 2he water get 2o boiling point.

13
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PHYSICS

When you have completad your experimental work, you will be asked to share your
resuits with others, The candidate has
explained about being able
Explain the advantages of sharing your resulls with others to calculate a more accurate
mean and that this will
minimise the effect of
random errors. However,
there is no reference to
reproducibility.

I all 2he class results are shared then we can

Make sure that you hand in your Candidate Research notes and your blank table for the
resulis with this paper

You will be awarded up to two marks for your table.
(2 marks}

Mass of 7&»7/; a | Temp aZé Temp.

water star end in©

2 : difference
th gramems.in °C °C

The table is complete, as all
@— the required headings and
units are present.

END OF SECTION 1

Copyrgrd B 3511 ADA drel s sy &3 rghis resereest

14
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ISA Section 2

7| s| =] ¢] s
SMIT

PHYSICS

Motice ta Candidate. Tha week you submil for assesament must be your own, 1f you copy rom semsone
else or allow ancther candidaie to copy from yow or i you cheat n any ceher wry, you may be disqualified.
‘Candidate Declaration | have mad and understood the Nobos o Canddate and can confirm that

IMWHMMWMWMMMH sccoptabla undar the

Sormas | JoAn Sruth =9/ 2/

ﬁ 4 General Certificate of Secondary Education
%/ June 20xx and January 20xx
Science A (Specimen)

Controlled Assessment ISA PU1.x Specific Heat Capacity Section 2
For moderation in May 20xx or January 20xx

Time allowed 50 minutes

Faor this paper you must hava:
+ masults 1ables and chans or graphs from your nvestigation
= the Secondary Data Shoot
# your Candidate Research noles
= @ pencil and a ruler
You may use a calculator,

Instructions Information

* Usa black ink or black ball-point pen, * The marks for questions are shown in

= Fill in the boxes at the top of this page brackets.

* Answer all questions in Section 2 in the spaces provided. * The maximum mark for this paper is 30,

+ Do all rough work in this boak. * E" “““’”ﬂ;!ﬂ?;gf the Controlied

* Crogs through any work you do not want 1o be marked, * You are reminded of the need for good
English and clear presentation in your
BEWES,

Details of additional assistance (If any). Has the candidate recewed any help or information from anyone ofher than
the subject teacheds) in the production of this wark? If the answer is yes give the details below o on & separate page

‘HHD Nu

Teacher Declaration:
| eonfirm that the candidale’s work was conducted under the conditions laid oul by tha specification. | have suthantcated
the candidate’s work and am satisfied that to the bes! of my knowladge the work produced is solely that of the candadale.

Sips ol 2 Bt i DeRal 2l i

As pat of AQAS commilman o s55s1 sludents, A0A may make your CAL availaiie on & sinclly anormymous Dasis b0 leschars, examning
siaff and shudents in paper form of slectronically, through the Intemet or ofher means, for the purpose of indicating a typical mark o for
oihesr aducotional parposes. In the unlikely svend that your CAU & made avalshle for he purposes staled sbove, you may ohjsct to tis at
any tme and we will emove the work on reasonabia natica i you have any concams please confact cfaifiage cro uk

To st how AQA complies with the Data Profectan Asl 1080 ploass s8a our Privecy Siabemant o aga oig ul

15
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PHYSICS

Hypothesis: There is a link batween the mass of water being heated and the femperafire rnse,

1 (a) What ware tha variables in (he nvestigation you did? .
All three variables have been

The independent variabhe was e mass of waler I healed correctly identified.

One control variable was 272 1ot of energy I gave Zo Che codaler
{3 marks) 3

Think about the way in which you took your measurements.

Resolution means the smallest scale division on the measuring instrument that you were

using. The candidate has

What was the resolution of your measurement of the temperature? correctly stated the

resolution. There is a
L One degree C clear explanation, with

reference to the

Dio you think that this resolufion was appropriate for this investigation? candidate’s results, as to
why an instrument with

Explain your answer. greater resolution would
have been desirable.

marks, but it could have been better if I'd had one that

had Aalr c/eﬁrees shoeon.
{3 marks)

The hypothesis that you were given bafore you staried your investigation is printed

above

Dio your resulis support this hypothesis? Explain your answer. .
The candidate’s result do
support the hypothesis, and
the candidate has stated
this. There is one reference
to a pattern, but there is no
numerical evidence to
support this.

16
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You have been given the results obtained by other people.
Do these other results show that this investigation is reproducible?
Explain your answer using examples from tha results.

that 2Als means Z‘/mz‘ Y ex/)er/menz‘ was reproo/ac/é/e,

becawuse Some of therr wSed electric immersion heaters

instead of a Bunsen burrer.

If you were to repeat your experiment, would you make any changes 1o your method 7
Tick the box beside your answer.

Yes, | would make changes to my method

No, | would not make changes to my method. D

Emhmwywmdmmummwmm.mmmmnu

3oz‘ an anomd/oé(S reS&(/Z‘, 14/50, Z‘/]e fem;)eraz‘are NS& for

3003 and 10003 were Very c/QSe A z‘/wn(/ A /md /pgaz‘ed

the waler for /onger than 2 M/naZ‘eS z Mlg/lf /ml/e 305 a

A/ﬂger c/z/’/’erehde z a)oa/o/ Cerz‘a/n/y repeai i/kz 10003

because it was sl 3/7t/y Alﬂger 2han 3003, so it /mg/ﬁ e

anoma/ 0415

The candidate has not
quoted any numerical data,
although the candidate has
suggested a possible
reason as to why the results
of others may have been
different.

The candidate has
suggested a sensible
improvement and has made
a good attempt at
explaining why it was
necessary and how it might
improve the outcome. This
answer is just worth 3
marks.

17

PHYSICS
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PHYSICS

You have been given a Data Sheet which provides results from similar investigations.
Labal the axes and draw a sketch graph of the resulls in Case Study 1.

The graph shodbd show how the maan lamperature fise varies with the mass ol water
being heated,

Both axes are labelled

@——— correctly, and the shape of
the line is appropriate.

100 200 300 400 2

Mass of caler (3>
(2 marks)

Explain whethar or not the results on the Data Sheet support the hypothesis you were
glven.

Look at Case studies 1, 2 and 3. Do the results in Case studies 1, 2 and 3 support or not

support the hypothesis you ware given?
The candidate has
recognised that Case study
1 and case study 2 both
support the hypothesis, and
has realised that Case study
3 is not appropriate.

There is recognition that
there is considerable
variation in the data for
Case study 2, and that there
may be an anomalous
results and a mean

For 2003 /ooks //ée an anoma/oas reSa/z‘ Aaz‘ z‘/73y /mve_ miscalculated.

The candidate realises that
St/// aSec/ /f fo /’nc/ i/]e mean. G G TR

inappropriate because it
uses a different independent
variable.

Case Sz‘ac/y 3 doesn 't help because z‘/zey heated “ Zhe

water /’o/- a///’f’erenz‘ /engz‘/ms o/' z‘/me, So z‘/7e energy 1’3' mal'*»S.f 3

Sapp//ed would be different.

18
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PHYSICS

Use Case Study 4 to answer this guestion,

What s the relationship between the specific heal capacity of a substance and the maan
lemperature rse of thal substanca?

Explain how wall the information in Case Study 4 supports your answer,

The candidate has correctly
identified the pattern and
has quoted numerical data
to support this. There is also
a realisation that the data for

So the pattern is the same as rrne. I ‘p1 not swure that fuel oil may be suspect.

2he fuel oil reswults are to be trusted, becawse there IS

Thenk about the conlext thal you were given for this investigation,
How could the results of your investigation be useaful in this context?

You may use miormation from your Candidale Research Notes 1o halp you o answer .

this question, The candidate has
attempted to apply the

People who make hot wdter Canks For houses need Zo results of the investigation to

ihe context set by the

knowo this becawse if the tank is too éig i? eoil] Zake a @—— teacher, although the

) ) explanation is not sufficiently
long Lime for the waler Co heal wp and it would waste a detailed for 3 marks.

Both axes are appropriately
Maka sure that you hand in your Candidate Research Noles, resulls tables, and chart or @—— sealed and labelled, the
graph with thie paper, 4/ plotting is correct, the line of
You will be awarded up to four marks for your chart or graph. best fit is suitable.
(4 marks) _ __
END OF QUESTIONS K

30

Cogryrgill £ 2071 SLLA arul iy oy &3 iggfn reareed

19
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Table for Section 2 of the ISA

PHYSICS

ﬁ esw/ts \T SMITY/

Mass of | Temp at | Temp at
water iy end °C
3/‘ anrs

200 sl

400 30

600 23

00 19

1000

20
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Graph for Section 2 of the ISA

Temperatire
rise in °C

Both axes are appropriately

scaled and labelled, the
@—— plotting is correct, and the

line of best fit is suitable

400 600 800 1000

Mass of waler in grass 4/

PHYSICS

21
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Secondary Data Sheet

Secondary Data Sheet - Controlled Assessment Science

PU1.x Specific Heat Capacity

Case Study 1

A group of students carried out an investigation simitar to the one you did to test the hypothesis that
thare is a link between the mass of water being heated and the temperature risa.

The students carried oul the investigation thres times. Thay used the samae spirit burner 1o haal the
water. They heated the walter for the same length of time in each test.

Thesa are thair results.

M of being Temperatura rise of water in degrees C

heated in grams Test 2 Test 3 Mean tﬂ'l::ljl:‘lum rise

26 23 24

14 13 13

9 7 8

4 5 64

Case Study 2

A second group of students carmied oul an investigation similar to the one you did 1o 1est the
hypothesis that thera is a link betwean the mass of water being healed and the temparalure rise.

They carried out the investigation three times. They used the same electric immersion heater o heat
the water. They heatad the water for the same langth of time in each lest.

These are their resufts.

Mass of water Temperature rise of the water in degrees C

being heated in
:rin'm Test2 Tast 3 Mean temperature rise in "C

100 51 48 48

200 14 21 1B

300 15 16 16

400 T 9 8
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Case study 3

Students in a laboratory carried out tests to find out the lemperature rise in 2500 of water whean

heated for different lengths of time. They used the same spirt burner for all tests. These are their
resulis.

Length of time water was | Temperature rise of the
heated in minutes water In "C

5 ar
10 62
15 T4
20 85
25 o4
30 100

Case study 4

Tests are being carried out in a building research laboratory. The scientists are testing four different
oils and bricks,

They will use their results to find out which oll might be best for an oil filled radiator and whether night
storage heaters, containing bricks, might be more cost effective for heating a room in a house.

_Hug;mrial - Specific hut capacity in ;h;ll:y *C

Fuel oil 1900
Light il 2300
Olive oil 2000
Sesame ol 1600
Brick 800

The scientists heated 250 g of each of the test materials for 20 minutes. They did this by using an
aleciric haater.

These are their results.

Material being Temperature rise in degrees C

testad Test 2 Test3 Mean temperature rise in °C

Fuel gil 3

Light ail 39

Sesame oil 52

Brick 100

48
a1
Olive oil 47 46
52
105
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PU1 Exemplar Mark Guidance

Science ISA — PU1.x Specific Heat Capacity (Specimen)
for moderation in May 20xx or January 20xx

Please mark in red ink, and use one tick for one  The papers must be kept in a secure place

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.

Enter the marks for Section 1 and Section 2
and the total mark on the front cover of the
answer booklet and fasten them together with
the results table(s), the graphical work and the
candidate’s research work from Section 1 of
the ISA.

The teacher must sign and date the front cover

of the ISA.

and must not be returned to the candidates.

These marking guidelines are largely generic.
Teachers will be given additional guidance on
how to relate these marking guidelines to
particular investigations.

Read through the whole of the candidate’s
answer and use the marking guidelines below
to arrive at a ‘best-fit” mark.

The layout of questions on the ISA has been
designed to help the candidate to structure
an answet, but it does not matter if the
candidate has written part of the answer in
what you consider to be the wrong section.
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SECTION 1
0 marks 1 mark 2 marks 3 marks
Questi on No Two relevant sources are  Two relevant sources are  Two relevant sources are
creditworthy  identified clearly identified clearly identified
1 response The usefulness of one of  The usefulness of both is
the sources is explained and a
commented on. comparison made.
Additional Guidance A clearly identified source is referred to by title and author or for websites at least the name of
the web site should be quoted.
A clear comment on only one of the sources may be sufficient to gain 2 marks if the answer
implies a comment on the other source
If candlidates have taken part in peer discussion as part of their research, simply stating this is
not sufficient to qualify for quoting a source. Similarly reference to their own notes or exercise
book alone is insufficient.
SECTION 1
0 marks 1 mark 2 marks 3 marks
No A suitable control A suitable control A suitable control
creditworthy  variable is stated variable is stated variable is stated.
. response Only one value to be The limits of the range to
Question investigated in the be investigated in the
preliminary experiment is  preliminary experiment
suggested are appropriate

2

A statement concerning
how the results could be
used to determine the
best value has been
made

Additional Guidance

Suitable control variables are likely to be eg the length of time for which the water is heated.
Do not accept suggestions such as ‘always use the same thermometer’.

The dependent variable will be the temperature rise after a specified time.

The preliminary investigation is likely to involve testing two ends of a range to see if there is
sufficient variation.
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SECTION 1

Question

3

In this question candidates are required to produce extended written material in English, and will
be assessed on the quality of their written communication as well as the standard of the
scientific response.

Candidates will be required to use good English, organise information clearly and use specialist
vocabulary where appropriate.

Read through the whole of the candidate's answer and use the marking guidelines below to
arrive at a 'best fit' mark, as candidates may meet some criteria but not others within a mark

band.

0 marks 1, 2 or 3 marks 4, 5 or 6 marks 7, 8 or 9 marks

No Most of the necessary All of the major items of  All of the major items of
creditworthy  equipment is stated equipment are listed equipment are listed
response

The method described is
weak but shows some
understanding of the
sequence of an
investigation

The measurements to
be made are stated

An appropriate hazard
is identified, but the
corresponding risk
assessment and control
measure is weak or
absent

The answer is poorly
organised, with almost
no specialist terms and
little or no detail given

The spelling, punctuation
and grammar is very
weak

The method described
will enable valid results
to be collected

The measurements to
be made are stated and
at least one control
variable is identified

Any significant hazards
are identified, together
with a corresponding
control measure but the
risk assessment is weak
or absent

The answer has

some structure and
organisation, use of
specialist terms has
been attempted but not
always correctly, and
some detail is given

The spelling, punctuation
and grammar is
reasonable although
there may still be some
errors

The method described
will enable valid results
to be collected

The measurements to

be made are stated and
control variables are
clearly identified with
details of how they will be
monitored or controlled.

Any significant hazards
are identified, together
with an assessment of
the associated risks and
corresponding control
measures

The answer is coherent
and written in an
organised, logical
seqguence, containing
a range of relevant
specialist terms used
correctly

The answer shows
almost faultless spelling,
punctuation and
grammar
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if beaker knocked over, restrict temperature rise to 40 °C

Additional Guidance Typical hazards with associated risk reduction might include: very hot water, high risk of scalding

It may be possible to credit a clearly labelled diagram for some of the marks
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SECTION 1 m
o
0 marks 1 mark 2 marks 3 marks P
>
No Allows you to check your Enables you to compare  Enables you to compare E
creditworthy  results your results with those of  your results with those of
response or others to see if there are  others to see if there are
. any similarities or any similarities or
Question calculate a more differences. differences.
ELELIELE T With more data you are ~ With more data you are
4 able to calculate a more  able to calculate a more
accurate mean and accurate mean and
minimise the effect of minimise the effect of
random errors random errors
Enables reproducibility to
be confirmed
Table for the results
0 marks 1 mark 2 marks
Question No table or a table with A table with incomplete Correct headings and units
incomplete headings or units headings or units for the present for all measured
5 for the measured variables measured variables variables

Fewer than half of the required At least half of the required
elements are present elements should be present

Additional Guidance The table should be able to accommodate all of the variables that the candidate is going to
measure or record during the investigation. There is no need for the candidate to include
columns for repeats, means or derived values.
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SECTION 2
- 0 marks 1 mark 2 marks 3 marks
Question
No Any one variable Any two variables All three variables
1 a creditworthy  correctly identified correctly identified correctly identified
response
Additional Guidance The variables are likely to be:
Independent - the mass of water heated
Dependent - the temperature rise after a set period of time (simply "temperature rise" is insufficient)
Control - the length of time for which energy was supplied or the amount of energy supplied
0 marks 1 mark 2 marks 3 marks
No A correct value for the A correct value for the A correct value for the
creditworthy  resolution is given resolution is given resolution is given
Question response or A correct statement as to A correct statement as

1(b)

A sensible but incorrect
value is given for the
resolution, with a correct
statement appropriate to
the resolution they have
given.

whether or not the
resolution was
appropriate is given, but
the explanation is not
clear

to whether or not the
resolution was
appropriate is given with
a clear explanation

Additional Guidance

Look at the candidate’s table of results in order to confirm the resolution.
A clear explanation will convey that the candidate understands the term resolution.

Question

1 (c)

0 marks 1 mark

No A simple correct
creditworthy  statement is made as to
response whether or not the

results support the
hypothesis with an
attempt at an explanation

2 marks

A simple correct
statement is made as to
whether or not the
results support the
hypothesis

and an explanation that
includes a simple
description of a correctly
identified pattern or lack
of pattern.

3 marks

A simple correct
statement is made as to
whether or not the
results support the
hypothesis

and an explanation that
includes a detailed
description of a correctly
identified pattern or lack
of pattern.

Additional Guidance Note that the answer should refer to the candidate’s own results, and not simply to the

expected result.
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SECTION 2
0 marks 1 mark 2 marks 3 marks
No A statement is made as A statement is made as A statement is made as
creditworthy  to whether or not the to whether or not the to whether or not the
Questi on response results are reproducible,  results are reproducible,  results reproducible,

1(d)

with a reason stated

with a reason stated

and explained

with a reason stated
and explained

There is a detailed
explanation supported
by at least one example
from the results

Additional Guidance e.g. other people have e.g. other people have got e.g. other people have
got the same results the same results and they — got similar results to
had the same shape of mine, and we all got a 2
graph °C temperature rise for
1 kg of water and a 4
°C for 500 g water
. NOTE: there is no mark for ticking the “Yes’ or ‘No’ box
Question
1 (e) 0 marks 1 mark 2 marks 3 marks
Yes | would make No Simple appropriate Simple appropriate Simple appropriate
changes creditworthy  suggestion given as to suggestion given as to suggestion given as to
response why changes would be why changes would be why changes would be

made

made

together with examples
quoted from the results

made

together with examples
quoted from the results

plus an explanation of
why these changes
would improve the results

Additional Guidance

Suggested reasons for changing or nor changing the method are likely to refer to e.g.

there is or is not no clear pattern,
the range or interval was or was not suitable,

the number of repeats was or was not appropriate

the choice of measuring instruments was or was not suitable

No | would not
make changes

0 marks

No
creditworthy
response

1 mark

Simple appropriate
suggestion given as to
why no changes would
be made

2 marks

Simple appropriate
suggestion given as to
why no changes would
be made

together with examples
quoted from the results

3 marks

Simple appropriate
suggestion given as to
why no changes would
be made

together with examples
quoted from the results

plus a detailed
explanation of why any
change would not
necessarily improve the
results

PHYSICS
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2 (b)

statement is made about
one of the other Case

studies

made about both Case
studies 2 and 3
supported by a more
detailed explanation of
one of them.

" SECTION 2
% 0 marks 1 mark 2 marks
> =
T Question No creditworthy Both axes labelled with the Both axes labelled with the
& response variables and units variables and units
2 (a) and an appropriate line
drawn
Additional Axes should be labelled "mass (of water)" and either "temperature rise)"
LD Accept axes drawn either way round (i.e. it doesn’'t matter which axis the mass is on)
The line should be a concave curve, sloping from top left to bottom right
0 marks 1 mark 2 marks 3 marks
No A clear statement is A clear statement is A clear statement is
creditworthy  made that Case study 1  made that Case study 1  made that Case study 1
response supports the hypothesis  supports the hypothesis  supports the hypothesis
Question A simple correct Correct statements are Correct statements are

made about both Case
studies 2 and 3
supported by a more
detailed explanation of
both of them.

Additional Guidance An example of a clear statement for case study 1 is “the greater the mass of water, the smaller
the temperature rise"

Further explanation for case study 2 could include reference to the wider variation in results, or
the incorrect calculation of a mean (for 200g) as an anomalous result has been included

Further explanation for Case study 3 could include reference to the fact that the independent
variable is not the same as the other two Case Studies
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SECTION 2
0 marks 1 mark 2 marks 3 marks
No There is a statement that There is a statement that There is a statement that
creditworthy  the higher the specific the higher the specific the higher the specific
response heat capacity the smaller heat capacity the smaller heat capacity the smaller
the temperature rise the temperature rise the temperature rise
produced in the produced in the produced in the
Question substance substance substance

2 (c)

and some data is quoted and some data is quoted
to support this to support this

There is a realisation that
any discerned
relationship can only be
an approximation using
the data in the table, as
the data contains some

anomalies
Additional Guidance Data quoted might be eg the specific heat capacity of sesame oil is twice that of brick but the
temperature rise produced is only half
0 marks 1 mark 2 marks 3 marks
No An idea from the An idea from the An idea from the
Question creditworthy  research has been research has been research has been
response related to the context related to the context related to the context
There is a simple There is a detailed

3

explanation of how this explanation of how this
idea can be applied and  idea can be applied in
used in the given context the given context

Additional Guidance

The candidate should attempt to explain, e.g. how manufacturers of domestic hot water tanks
could work out the optimum size for the tank
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Graph or chart

Question

4

Answer

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

Y axis: suitable scales chosen and labelled
with quantity and units.

Points or bars plotted correctly to
within £ 1 mm.

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

Additional Guidance

Scale should be such that the plots 1
occupy at least one third of each axis

Accept axes reversed

—

It may not always be necessary to show
the origin

Allow one plotting error out of each 5 1
points/bars plotted

Allow error carried forward from incorrect 1
points

If wrong type of graph / chart, maximum
3 marks

If the independent variable is:
e categoric; a bar chart should be drawn

e continuous; a best fit line should be
drawn

N.B. If no line is possible because there is
no correlation, candidates should state
this on the graph to gain the mark.

Mark
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