Science A Controlled Assessment

Unit 1: Chemistry

Exemplar Material of a candidate who scored
28/50 marks
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AQA/ GCSE Sciences Exemplar material for teaching from September 2011 onwards (version 1.0)

Teachers’ Notes

This ISA relates to Science A Unit 2 C1.2 Limestone and Building

Materials

Topic of investigation

Evaluate the developments in using limestone, cement and concrete as building
materials, and their advantages and disadvantages over other materials.

We need to know how the strength of concrete is affected by varying the
proportions of sand, cement, and aggregate.

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;

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

m draw evidence-based conclusions;

m 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 candidate’s have researched and
written up their own plan in the first part of
the ISA they should carry out their
investigation providing that this is valid,
safe, workable and manageable in the
laboratory.

Candidates should be given the
hypothesis:

There is a link between the force
required to break concrete and the
proportions of sand, cement and
aggregate present.

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.

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

Chemistry gz [ stage W stage W stage §
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Teachers’ Notes

£33 Planning (Limited control)

CHEMISTRY

Teachers should provide a Candidate Research Notes Form. For Science A,
teachers should write the hypothesis and context written 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 the need to provide the strongest beam for a road bridge,
or an economic mix for garden paths. 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 up to 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-ROMSs for their
research, textbooks or any other appropriate sources of information.

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 notes should be stapled to
the ISA.
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Teachers’ Notes

£33 Reporting on the planning research
(High control)

CHEMISTRY

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 will require them 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 for the method they have planned.

Candidates may choose to use technology to draw the table, e.g. a computer
spread sheet. 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
notes, textbooks, the Internet or any other source of help apart from their own
Candidate Research notes.
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Teachers’ Notes

£33 Practical work (Limited control)

CHEMISTRY

For this part of the investigation 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, e.g. 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 that 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.

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 their own table.

Processing primary data (High control)

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

Candidates should be given back their table of results, or a table containing the
pooled results of the class, 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,
e.g. 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 must be printed straight away.

Candidates should not be allowed to take their results and chart or graph away: the
teacher must collect them at the end of the lesson and mark them before Stage 5.
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Teachers’ Notes

Analysing results (High control)

CHEMISTRY

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

the 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 of the Teachers' Notes)

Concrete

CHEMISTRY

Hypothesis: There is a link between the force required to
break concrete and the proportions of sand, cement and
aggregate present.

You will need to prepare a table for the results.

Equipment:

5 concrete beams of different composition (see below for details)
2 bricks

Wire or rope strap

Several 1kg masses

Method:
1. Support one beam across the two bricks. See diagram
. Wrap the strap round the middle of the beam.

2
3. Add masses one at a time until the beam breaks.
4

. Repeat the test for the other four beams.

Making your concrete beams

Suitable ratios for the concrete beams are given in the table. Sufficient water
should be added to enable a very stiff but workable mixture.

Cement (g) |Sand (g) Aggregate (g)
100 200 200
100 200 300
100 200 400
100 200 500
100 200 600

The concrete should be packed into suitable moulds and left to set.
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Research Notes

Centre-assessed work
Candidate Research Notes

CHEMISTRY

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

8CYC D ASCC D BLYC D CHYC D PHYC D

Centre Number 1930 34 Centre Name Bec AF oot %3/7 sc oo/

Candidate’s Name JarresS 72(rner Candidate's Number

Investigation Tite CONCKETE
ISA numbar:

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,

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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Hypothesis
There 1S a link beteeen the Force regetired Zo break concrete and Zhe
proportions of sand, cement and aggregate present.

CHEMISTRY

Research sources

oeoew KSC ©org 74 alcherny/ Limestone /it i/

cher For you - L. Kyan. \‘3005/ XXXX XXX
N
lots of XXXXXX

Method(s)
Make concrete in 2he chy/ng amounts of ajgregaz‘e
0o/ 200 /300 — 600

N

cement sand

Use 9 c/am/a Zo 5/‘3@( bear.

Equipment
mowl/ds 2o Ma,ée concrete

g clamp Lo break beams.

Risk assessment issues

Concrete /s safe! wwe wse it all over Zhe p/acg

| Relating the investigation to the context

\/ary/‘nﬁ Zhe amowunts of aﬁgregaz‘e 311/435 difF Sirengz‘/zs of conc rete

c/zeqpe5i has most ajgrejaz‘e as s ahea,pesz‘.
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ISA Section 1

CHEMISTRY

Canire
i TURNER TAMES

Matice to Candidate. The work you submi lor sssessment muat be your own. If you copy fom someane
aise or aiow another candidate 1o copy Fom you, o f you cheat in any ofher way, you may be degualfied

——

Candidate Declaration | have raad and undersinod the Molice to Candatate and can confirm that
| have produced the attached work withaud asssstance aiher than that which is accoptable under the

Candidate Dale
Signature

g Q E 41 General Certificate of Secondary Education

June 20xx and January 20xx

Science A

Controlled Assessment ISA CU1.x Concrete Exemplar Section 1

For submission in May 20xx or January 200
Time allowed up to 45 minutes

You will need
*  your Candidate Research Nobes
# &pencll and a ruler
You may use a calcutator
Instructions Infarmation
¢ Ui black ink of black ball-point pen. * Tha marks for guestions are shown in brackels.
* Fill in the boxes at the top of this page. * Thea maximum mark fior this paper i 20.
- MF“MMSMH‘HWW. You * T maximum mark for the Contralled Assassmeoni
ICEY, 08 SVER PP, Vs ws R e e
* Do all rough work in this book, a0 "

clear preseniation in your answers.
* Gross through any work you do not want to be marked.

Details of additional assistance (if any). Has the candidate recetved any help or infarmabon fram anyons othar than
the subect feachear(s) in the production of this waork? i the answer s yes give the detads balow or on 8 separate page

'raaij NnD

Teacher Declaration:

| confirm that the candidate’s work was conducied under the conditions laid out by the specification. | have authenlicaled
the candidala’s work and am salisfied that 1o the best of my knowledge the work produced is salely that of the candidate

ACIA, may mais your CAL availabie on @ sirictly anomymous bass 10 teachars,

staf! arvd abudenis in paper form or esecionically, theough the Inermel of other means, for the puipose of indicating a typical mark or for
other educational purposes. In e unlisety svenl thal your CAL & made avislabie fof the purposss staled above. you My obsect to this sl
ary time ard we will remove (e work on ressonable nolice. I you hove any caoncerms please comscd cig@egn ong, uk

To see how AQA complies with (he Dats Protection Act 1568 plesse see our Privacy Stalsmen st sga.ong uk

10
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CHEMISTRY

SECTION 1

Hypothesls: There is a link between the force required fo break concreie and the proportions of
sand, cement and aggregate present.

1 Think about the research that you did to find oul how to test this hypothesis
Name two sources thal you used for your research,

. ; g Mark awarded for the
c/mgm/sz‘ry Zex? Aoo,é C/}emlsz‘ly For Yoa Lactrie ( van @ ——— website quoted, and the
T T T book is sufficiently detailed.

There is an attempt to make
a comparison between the
two, and on a ‘best-fit’
principle, 3 marks can just
be awarded

In this investigation, you will need to control some of the variables.
Wrile down one variable that you will need 1o control.
. clearly states variable for
Zhe arowunt of cerent poeuder I wuse in Che beams. o— Contl}(l)l.
Describe briefly how you would carry out a preliminary investigation to find a suitable
value to usa for this varable,

You should also explain how the results of this work will help you o decide on the best
value for this variable,

make several beams. with difrent amounts of cememt

very weak description of
for example 509, #59, «p Lo 2009 and Cest Zher Zi/ @—— testing the beams to
establish the amount of
cement needed. The
answer should include clear
details of how this would
help establish a suitable
mass of cement to use.

11
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CHEMISTRY

12

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:
+tha agquipment thal you plan o usa
+how you will use the equipment
+the measuremeants that you are going to make
*how you will make it a fair test.
* A risk assessment

T coil! make Some beams aS/ng 1009 of cemert, 2009 of P

Seind and Ehen diferent amocints of aqgeqade.

will repeat Che test on several parts of the beam, so that

I can see if the beam is Che same all over.

egaz‘e
in the beams using a set of scales and then I will count.
Che number of twurns of the g-clapp. if I only need half a

can go crong, I 'V eoear r1y goqgles and keep ry £ingers
owl of the way when lightening up the clamp ———  @——

(9 marks)

A list of equipment at the
beginning would help to
avoid missing items out.

The control variables of
sand and cement are
mentioned.

The description of the
method gives a clear order
of how to carry out the
investigation. The
sequencing of the
investigation is not clear.

States the measurements
to be taken, but not clearly.
Uses the word ‘scales’,
rather than technical word
‘balance’. There are some
spelling errors throughout
the answer, but the level of
spelling punctuation and
grammar is sufficient to
match level 2

Clearly states the need to
keep the control variables
controlled to make it a fair
test, but could be expanded
in detail.

The risk assessment is very
limited, concentrating on
standard laboratory
procedure to wear glasses.
No recognition of alkaline
nature of cement products.

The answer as a whole fits
into the level 2 category,
and is worth 5 marks
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CHEMISTRY

4  When you have completed your investigation, you will be ssked to share your results with
others.

Explain the advantages of sharing your results with others. The ability to compare

results to see differences or
L can /Oo% a heir results as they can see similarities is mentioned, as

M/ne anc/ See /f’ z,‘/my are z‘/ie Sante. I cOa/c/ 5ezf more Bl ezl eriine
mean.
daz‘a :f I wanz‘ec/ Z‘O ca/ca/ afe f.mean ”p 5/7“35/ ha“/ ‘/"”“-’ There is confusion between

c/ /c/ / / repeatability and
My Mez‘/’zo IZ‘ woU. Mafe My resu. f§ repeaz‘aé e. roproducibiity

5 Make sura that you hand in your Candidale Resaarch Notes and your blank table for the
results with this paper, 2/2

You will be awarded up (o two marks for your table.
{2 miarks)

14
20

END OF SECTION 1

Cowwrght 17 (353 ADA sl i Sobemoen. ol rglls reweeeml

13
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Table for Section 1 and 2 of the ISA

JameS T wrner Concrete 7&5/3

Mass of
Sand (g)

Mass of
cement (g)

Mass of
aggregate
(9)

Turns of g clamp needed to break the beam

try 1 try 2 try 3

3.5

6/‘&30/7 for Section 2 of the ITSA

?

N
<
M
¥
g
~
0
AV
3
]
b
<
A
R
N
N
SN
N
Q
¢
N

The table for the
results has both
headings and units
for the measurements
that are to be taken.
The turns of g clamp
column has no units,
but this is a simple
number, and needs
no units. The
candidate has then
used their blank table
to get their
measurements.

The x-axis has no
label, so has no
mark, the y-axis has
a linear scale, with
label and is worth a
mark, the plots are
correct, and a line of
best fit is attempted.
Overall the graph is
worth three marks.
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ISA Section 2

Contre
N
Surname

CHEMISTRY

TURNER Cne | TIMES

Motice to Candidate. The wank you submil for sssssament must be your own, 1 you copy dom samsans
ﬂuﬂmuﬂhmmmwiwmmw#mw”hw
“Eandidate Declaration. | iave mad and undersiood the Mobce So Candidsle and can confirm that

I ave produced the attached work wilhoul assistance other than that which = acceptable under the:

Candidate Ciale
Signature

q Q 5‘ 4 General Ceriificate of Secondary Education

June 20xx and January 20xx

Science A

Controlled Assessment ISA CU1.x Concrete Exemplar - Section 2
For submission in May 20xx or January 20xx

Tima allowad 50 minutes

Fnr this paper you must have:
* resulls tables and charns or graphs from your investigation
a copy of the resulls of oihers
the Secondary Data Shest
your Candidate Research noles
a pencd and ruler
You may use a calculator

Imstructions Information
= s black ink o black ball-polnl par. * Tha marks for gueslions are shown in brackets.
* Fill in the baxes at the lop of this page. * The maximum mark for this paper is 30
* Answer all questions in the spaces provided. You may * The maximum mark for the Conlrolied

Lsa axira paper. Hﬂewnarnt_l.lnll is 50
R — * You are reminded of the nesd for good Engligh

and clear preseniation in your answers.
* Cross through any work you do not want to be marked.

Detalls of additional assistance (If any). Has the candidaie received any heip or information from anyone ather than
the subject teachens) in the production of this woek? If the answee is yes give the detais below or on a separate page.

?MD H-:D

Teacher Declaration:;
| eanfirm thal the candidate’'s work was conducted under the condibans lald out by the speacification. | have authanticaled
fhe candidate’s work and am satisfied that to the bast of my knowledge the work produced is solely that of the candidate.

D Calleen

A part of AQAs cammilment io assis! students. AQA may make your CAL availabie on 8 sirctly i

skall and atudants in paper farm of alectranically, thiough the Inlarme of other maans, fof the purposs of mdicating & typical mark or for
other educational purpases. In the uniikely event that your CAL is made avadabin for the purposes staied above, you may obgect o this at
mery times @rvcl ws will nemov B work on reasonatile notice. If you hawve any concems pease contect CIEREE org Uk

To sen how ACKA compios with By Dsta Prowsction Act 1658 pleases sae our Privacy Statemaent s sqn o uk

15
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CHEMISTRY

Section 2

Hypothesis: There is a fnk between the force required to break cancrele and the proportions af nd
sand, cement and aggregale present.

1{a} What were the variables in the investigation you did?

it o y All three variables identified,
The indepandent variable was aoLn 99e9<e mass
Zetrns of the clarp '
The dependart varabla WaE ... i e sasss s s sii s s

rass of sand 3/3
O OOl wBrTEDIN WIBE. (. .. c.oii i i mis e smd b a i b e sas e ke miE e ed e e imad ab s

(3 rﬁ.ad;s}

In your investigation you changed the mass of aggregate used.
What was the range of this variable?

2009 5009

The range was from......... P - Bernns
If you had boon able to use anothar value of this vanabla, sither within or oulside this
range, what value would you have chosen?

Give a reason for your answer. A sensible choice of
6009 Z2AIs would 3/\/3 me another plece of data @—  additional value, but no
reason given for choice.

Loak at your resulis.
Did you repeat any of the results In your investigation?

Explain why you did or did not repaat any of your resulls.
There is no consideration of

Your explanation should include examples from your results. the need to repeat resullts,
to identify anomalous results

No, T on/y did each one once, as I ran owt of ¢ime @ ——— orthat the results indicate

that no results wers
anomalous. Lack of time is
not normally an acceptabale
reason for the lack of
repeats, but may be allowed
at the discretion of the
teacher. In such cases an
annotation must be made.

16
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CHEMISTRY

The hypathasis that you ware given bafare you started the investigation was:
There is a ink between the force required fo reak concrete and the proportions of sand,
cemenl and aggregale presen!

) There is a simple statement
Do your resulls support this hypothesis? Explain your answer o saying that the pattern of

S sults i2h T Zhesis, altering 7 others is similar, but no
Yemyreaaﬁreew/]/]e/]}/po/]e,aerfg/)e attempt at an explanation.

aﬁgegaz‘e does affect Zhe 5z‘re/73Z‘/7

¥ou have been given a set of results obtained by other people, The answer makes no
Do these other resulls show similar patterns o your own results? @——— reference whatsoever to any

! results, nor to the graph.
Explain your answer using examples from the resulis.

Turn over &

17
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18

You have been gliven a Secondary Data Sheat which provides results from similar
investigations,

Label the axes and draw a sketch graph of the resuits in Case study 1.

The graph should show how the mass needed fo break the baam changes with the mass
of aggregate in the concrete Deam,

A

o

1/ 2

Mass rneeded in 9

Q

Mass of ajgreﬁaz‘e ‘n g

{2 marks)
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 were
given?

To gain full marks your explanation should include appropriale examples from the resulls
in Case sludies 1, 2, and 3. Ps

hypothesis.

Case study 2 doesn ¢ £t in as i goes /’anny £or 5009,

So 125 irrelevant
Case study 3 supports the hypothes:s.

The sketch has both axes
but the line is not drawn.

The comment for Case
study 1 is correct, and a
further correct comment
about case study 2 is given.
The candidate fails to realise
the only problem with case
study 2 is the anomalous
result that should be
excluded from the mean,
and that Case Study 3 is
irrelevant.
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Usae Case study 4 to answer this question.

Describe the refationship between the mass of aggregate and ihe force needed (o
break the concrate beam

AL £irst s gets stronger, Lhen it peak's and Zhen gets

a simple description of the

... @————— trend on the graph, giving
no further detail.

Think about the context that you were given for this investigation.

Haow could the results from your Investigation be usaful in the context yau have researched? An idea fror_n the research
You may use informaticn from your Candidale Research Notes fo help you o answer this has been glven andrelated
questian, to the context, but no
further detail is provided. A
description of how to find
out the force of a vehicle on
a drive, and the mass of
aggregate needed to make
a beam/concrete raft strong
/ ) enough to cope with this
/3 force would gain the marks.

(3 marks)
Make sure thal you hand in your Candidate Research notes, resulls lables, and charl or

graph with this paper.
You will be awarded up 1o 4 marks for your chart or graph.

END OF QUESTIONS
3/4

ALK E COERENT OF GO0 HoGei ] 10l O Rl AR Furin siHE el lq

Preamppes Wmrnlon of wrarpafi il N Do e o b asve oo oo b conies] Tm oy il ol s ‘e T rmap omibal sl dlh well Le fospapry G Wiy
s vy of ackruss g iy 11 b mapers © noirdey

CHEMISTRY
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Secondary Data Sheet

CHEMISTRY

Data Sheet — Controlled Assessment Chemistry

CU1.x Concrete Exemplar

You will need 1o use all appropriate data to gain full marks in Section 2 of the ISA on Goncrete.

Case study 1

A group of students did an investigation similar to the ane you have done to test the hypothesis that the force required
o break concrete is related to the proportions of sand, cement and aggregate present. They kept the samea mass of
cement and sand and changed the mass of aggregate.

They did the investigation three times. These are their results,

Mass of aggregate in Mean mass in kilograms needed
the beam in grams to break the beam.

200 4.3
400 5.3
600 6.7
800 8.0
1000 9.3

Case Study 2

A second group of students did an investigation to test the hypothesis that the force needed to break a concrete beam
depended on the mass of aggregate in the beam. They kept the same mass of cement and sand and changed the mass
of aggregate.

Thase ars their results,

Mass of aggregate in Force in newtons needed to break the beam.
Trial 2 Trial 3 Mean
54 56 56
88 85 85
116 116
148 163
177 176

20
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CHEMISTRY

Case Study 3
A different group of students tested Ihe mass needed to break a beam when the volume of water added to the

These are their resulls.

volume of water added
in

500
600
700
800
200

Case Study 4

A fourth group of students camied out the investigation into the force needed to break a concrete
beam. They increased the mass of aggregate, and then measured the force needed lo crush the
beam. They repeated each test three times and calculated the mean.

They presented their results as a graph.

force in =

newtons 180
needed to

crush the

heam

1000 1500 2000 2500 300D 3500

mass of aggregate in the mix in g

21



AQA ' GCSE Sciences Exemplar material for teaching from September 2011 onwards (version 1.0)

>
14
-
(2
=
w
I
(8]

22

CU1 Exemplar Mark Guidance

Science ISA — CU1.x Concrete Exemplar for moderation in May 20xx or

January 20xx

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.

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.

The papers must be kept in a secure place
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 on the ISA has been designed to
help the candidate to structure an answer,
but it does not matter if the candidate has
written part of the answer in what you
consider to be the wrong section of a
question.

SECTION 1

0 marks 1 mark

Question "°

creditworthy  identified

response

2 marks 3 marks

Two relevant sources are  Two relevant sources are  Two relevant sources are

clearly identified. clearly identified.

The usefulness of both is
explained and a
comparison made.

The usefulness of one of
the sources is
commented on.

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 candidates 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.
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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
investigated in the be investigated in the
preliminary experiment is  preliminary experiment
- suggested are appropriate.
Question | |
The dependent variable A statement concerning
is stated, but details how the results could be
2 concerning its used to determine the
measurement are best value has been
incomplete. made

Additional Guidance A suitable method is likely to involve controlling the mass of sand, cement or volume of water.

The way in which the results could be used is likely to refer to deciding whether or not there is
sufficient (or too much) difference between the force needed to break the beams

Do not give full credit to a candidate who describes how to do the entire investigation at this
stage
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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

No
creditworthy
response

1, 2 or 3 marks

Most of the necessary
equipment is stated

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

4, 5 or 6 marks

All of the major items of
equipment are listed

The method described
will enable valid results to
be collected

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

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

7, 8 or 9 marks

All of the major items of
equipment are listed

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

Additional Guidance Typical hazards with associated risk reduction might include: the alkaline nature of cement

products, and the need to wear eye and/or hand protection, and avoidance of inhaling dust.

It may be possible to credit a clearly labelled diagram for some of the marks
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SECTION 1 .
o
0 marks 1 mark 2 marks 3 marks |”—,
No Allows you to check your Enables you to check Enables you to check E
creditworthy  results your results with those of  your results with those of T
response OR others to see if there are  others to see if there are ©
any similarities or any similarities or
Q i calculate a more differences differences.
eSO glectiatelijea With more results you are  With more results you
able to calculate a more  are able to calculate a
4 accurate mean and more accurate mean
minimize the effect of and minimize the effect
random errors of 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 for headings or units for the present for all measured
5 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 The table should be able to accommodate all of the variables that the candidate is going to
Guidance 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

E . 0 marks 1 mark 2 marks 3 marks

» Question

E No Any one variable Any two variables All three variables
T 1 creditworthy  correctly identified correctly identified correctly identified
o (a) response

Additional Guidance The independent is the mass of aggregate
The dependent is the force or mass needed to break the beam

Examples of control variables are: mass of sand, cement, or volume of water, length, cross
section of beam

0 marks 1 mark 2 marks 3 marks
No At least one end of the The range is correctly The range is correctly
creditworthy  range is correctly stated  stated, according to the  stated, according to the
Question response Another value of the candidate’s own results ~ candidate’s own results
independent variable is Another appropriate Another appropriate
1 b suggested, although it value of the independent  value of the independent
may not be appropriate  variable is suggested variable is suggested

The reason given for the
choice of the additional
reading is appropriate

Additional Guidance An appropriate extra reading will usually be one of the following:
e an intermediate reading to fill in a gap, perhaps where the trend line becomes unclear

a reading outside the range already investigated, perhaps to see if the trend continues

0 marks 1 mark 2 marks 3 marks
No There is a correct There is a correct There is a correct
creditworthy  statement regarding statement regarding statement regarding
response whether or not any whether or not any whether or not any
Q ti measurements were measurements were measurements were
uestuon repeated repeated repeated and a clear
. i . indication of which
There is mention of the There is reference to results were repeated
1 (C) presence or absence of  either anomalous results ,
There is reference to

anomalous results or to systematic or

randorm uncertainties either anomalous results

or to systematic or
random uncertainties,
and the effects that
these would cause

Additional Guidance In order to gain maximum marks, the candidate should quote some examples from their results.

The candidate may refer to a clearly anomalous result that needs repeating, or to the fact that
not all the points lie comfortably on a line of best fit (random uncertainties) or to a systematic
uncertainty, such as that caused by some experimental issue.
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Question

1(d)

SECTION 2
0 marks 1 mark 2 marks 3 marks
No A simple correct A simple correct A simple correct
creditworthy  statement is made as statement is made as statement is made as
response to whether or not the to whether or not the to whether or not the

results support the
hypothesis

with an attempt at an
explanation

results support the
hypothesis

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

results support the
hypothesis

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

Additional Guidance

Question

1 (e)

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

result.
0 marks
No

creditworthy
response

1 mark

A simple statement is
made as to whether or
not the pattern of the
other results is similar to
the candidate’s resullts.

2 marks

A simple statement is

made as to whether or
not the pattern of the
other results is similar to

the candidate’s results.

and an explanation is

provided using either an

example from the other

results or a correctly
identified pattern

3 marks

A simple statement is
made as to whether or
not the pattern of the
other results is similar to
the candidate’s results.

and a detailed
explanation is provided
using either; two
examples from the other
results or a correctly
identified and described
pattern in

the results

Additional Guidance Note that the answer should refer to the other results, and not simply to the expected result.
0 marks 1 marks 2 marks
Questi on No creditworthy Both axes labelled with the Both axes labelled with the variables

2 (a)

response

variables including units

including units

and an appropriate line drawn

Additional Guidance Accept axes drawn either way round (i.e. it doesn’t matter which axis the area is on)

The line should be a straight line, sloping from bottom left to top right

27
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Question

2 (b)

response

A simple correct
statement is made about
one of the other Case

studies

supports the hypothesis

supports the hypothesis

Correct statements are
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 3 marks

E No A clear statement is A clear statement is A clear statement is

T creditworthy  made that Case study 1  made that Case study 1  made that Case study 1
o

supports the hypothesis

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 aggregate the
greater the mass/force needed to break the beam.

Further explanation for case study 2 will be that that results support the hypothesis when the
anomalous result is excluded (500g and 194N)

Further explanation for Case study 3 could include reference to the investigation varies the water
volume as well as mass of aggregate so it is not relevant.

0 marks 1 mark 2 marks 3 marks
No Increasing the mass of Increasing the mass of Increasing the mass of

creditworthy  aggregate increases the  aggregate increases the  aggregate increases the

response force needed to break force needed to break force needed to break
Question the beam up to a point.  the beam up to a point.  the beam up to a point.
beyond 2000g the beyond 2000g the
2 (c) concrete starts to get concrete starts to get
weaker weaker

the weakening of
strength is at a greater
rate than the increase in
strength.

Additional Guidance
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SECTION 2
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

3

There is a detailed
explanation of how this
idea can be useful in the
given context

There is a simple
explanation of how this
idea can be useful in the
given context

Additional Guidance The candidate should attempt to explain, e.g. how the mass of aggregate should be varied to
meet the expected force likely on the drive, created buy a vehicle.

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 Mark
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 1

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 continuous, a best fit line should be
drawn

e categoric, a bar chart 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
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Pooled Results for Class

If you used the clamp method = Graph of mean of pooled results

CHEMISTRY

turns needed to break the beam

400

Mass of aggregate (g)

If you used the kg mass method = Graph of mean of pooled results

mass needed to break the beam in kg

Mass of aggregate (g)
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