Science A Controlled Assessment

Unit 1: Biology

Exemplar Material of a candidate who scored
40/50
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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 Section B1.1.2

Topic of investigation
Section B1.1.2c

The body has different ways of protecting itself against pathogens.

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;

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
hypothesis 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 this is valid, safe, workable and
manageable in the laboratory.

Candidates should be given
the hypothesis:

The survival and growth of
microorganisms depends upon
the concentration of disinfectant.

Candidates will need to decide 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 compare their results with a set of results
given to them by the teacher. These may be
the results of another group in the class or the
teacher’s own results.

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
Microorganisms crzm) crm) €I CZRD €D
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Teachers’ Notes

£ Planning (Limited control)

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 for sterile equipment in hospitals or the use of
hand cleaning gels. 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.

MICROORGANISMS

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 two methods 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

£ Reporting on the planning research
(High control)

MICROORGANISMS

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 should take their Candidate Research Notes 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 blank table suitable 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

€53 Practical work (Limited control)

For this part of the investigation candidates may work individually or in
groups.

MICROORGANISMS

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 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.

Candidates may use their own blank table for the results providing that this has
already been marked by the teacher. Alternatively, the teacher may 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 computet.

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 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

Analysing results (High control)

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

MICROORGANISMS

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

a reminder of the context in which the investigation was set. This may be
printed on the class results table.

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

analyse the validity of their own results by using the results of others
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)

Microorganisms (Specimen)

Hypothesis: The survival and growth of microorganisms
depends upon the concentration of disinfectant.

MICROORGANISMS

You will need to prepare a table for the results.

Equipment:

Nutrient broth pre-inoculated with safe bacteria (labelled “safe bacteria”)
5 test tubes

Syringes or other means of measuring volumes of 0.5cm? and 5cm3

5 sterile nutrient agar plates

Incubator at 25°C

Disinfectant solution, diluted to double normal working strength (refer to label on bottle
used)

Means of labelling tubes and agar plates
Inoculating loop
Bunsen burner

Method:

Label 5 test tubes ‘1’ to ‘5’.

Put 10cm? of the disinfectant into test tube ‘1.
Remove 5cms from test tube ‘17 into test tube 2.
Add a further 5cm? of water to test tube 2.
Remove 5cms from test tube ‘2’ into test tube ‘3.
Add a further 5cm? of water to test tube ‘3.
Repeat this process to make test tubes ‘4’ and ‘5.
Remove 5cms of solution from test tube 5 and discard it.

Add 0.5cms® of “safe bacteria” to each of the five test tubes. Shake gently to mix
them.

© © N OO A D

. Using sterile techniques spread samples from each test tube onto the agar in
separate prepared Petri dishes of sterile nutrient agar.

. Label the dishes, then place them in the incubator at 25°C for 2 — 3 days.

. After 2 — 3 days count and record the number of colonies of bacteria on each agar
plate.

Copyright © 2010 AQA and its licensors. All rights reserved
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ISA Explanation Sheet

A A ISA Explanation Sheet
@/ This sheet should accompany each ISA

il 7 |s ke Apri/ 201

MICROORGANISMS

1SA Cods Bl x Name of Teacher Sally Avalon

A Title M/croorgan/\SM\S ( SPeC//men)

Did the candidates use their own plans?

YES
If NG givee delaiks of any changes you made lor this iInvestigation

Any other Infarmation:

[Teacher Please attach any experimantal

, worksheet or outline used by the
signature: S . Ava/on candidates to carry out the

investigation,
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Research Notes

Centre-assessed work
Candidate Research Notes

MICROORGANISMS

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

8CYC ASCC D BLYC D CHYC D PHYC D

Centre Number 78 #65 Cenire Name 7 Ae Blue School 7Thetford
Candidate's Name Jay S F/ttcle  Candidate's Number 1234

Investigation Title M/croorganis "S (Spec//r/en>
ISA number: BL X

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

This sheat should ba given o the teacher for chacking before it is usad in Section 1 of the IS4

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

Whean Section 2 of the ISA has been completad, this sheet should be stapled to it

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

Sally Avalon Jay S Flude

2sZ Apri/

This form can be downloaded from aga.org. ukicandidatenofes

SCIENCECN o miesd how A4 compies with (he Data Protection Acl 1988 pleasa ses our Prvecy Staesment at aoa org.uk

Copynght i© 2010 ACA, and ity licemsors. AR rights nessrved

The Aseomerd srd OQuaiitcation Alisnce (AW B o compory bnided by gusranies registersd mn Engiand and VYaies icompany momtee
IE4ATT) el @ repmternd Chanty (regaiwied chlty numbs 1073334). Regetew sddms AQA. Devan Sves!, Warchasts M15 6EX
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Research Notes

Hypothesis
The swrvival and 5rowz‘/7 of mfdroorgan/&m& depends wpon the
concertralion of disinfectant.

Research sources

1. A @14 Science éy T Bre/z‘/yaa/)z‘, Arn ﬁz///c(’, Pdf/‘/‘d,é 6(///‘6(
paé//'S/zea/ A}/ Nelson Thornes

2. Internet

Hep:/ [ weoeo selah K12 coa.ws ) SOAK ) SciProj 2003/ Charley i) /it sl

MICROORGANISMS

Method(s)

I. Mise different amowunts of disinfectant and cater (scnr).

Add bacteria (icrr). Lleave For s sinutes. Spread onto agar Cheat
/00/9>. Tncwbator. Cowunt colones.

2. Mix different amounts of disinfectant and coater. Dip in Filter paper
pleces. Put Filter paper onto agar that has bactleria on iT.
incubator. Measiire width of circle where bacteria are £illed.

Equipment

Risk assessment issues

Disinfectant, water, bacleria, clock pippetes, loop, incubator, tape
steril/ise /oop,

Zape wp the dish

don'? open dish

|Relating the Investigation to the context

Cleaning Kitchen surfaces is important or you can pass bacteria £rom
Food /ife medat to bread cwhen vour mc&émg sandioiches. Chicken has
sa/monella arnd you can 33( bad Food /90/5017/'/73. So yvou have o wuse
disinfectant SZ‘ronj enoag/z 2o il the bacteria or you mig/zzf die.
Bottle of disinfectant wunder the Sink in our kidchen says i &ills 99%

of all #noeon germs

10
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ISA Section 1

Centra Cantsdate
e | 9| 5| 7 oy

F]&(a/e K
Notice to Candidate. The work you gubmit for ssessmont must bo your own, Hmmhﬂm

wise or afiow another candidate i copy from you, or if you cheal in any other way, you may be disquaitlied

Thieve read and Understood the Hotice bo Candidale and can confim Bt
I have produced tha aitached work witho! assistance ofher than that which is acceplable undar the

aof
s chy S Flude el April 424 200
A A A General Certificate of Secondary Education
Q/ June 20yy and January 20zz

Science A (Specimen)

Controlled Assessment ISA BU1.x Microorganisms Section 1

For moderation in May 20yy or January 20zz
Time allowed up fo 45 minutes

MICROORGANISMS

You will need
= Yaur Candidate Ressarch notes

+  Apencil and & ruber
You may use a calculator.

Instructions Information

* Use black ink or black ball-point pen * The marks for questions are shown in brackets

# Fill in tha boxes at the top of this page + The maximum mark for this paper is 20

= Answer all questions in Section 1 in the spaces # Tha maximum mark for the Controlled Assessment

Unit is 50
e e ot g rg

claar presantation in your answars,
* Cross through any work you do not want to be marked.

Details of additional assistance (if any). Has the candidate recaived any help o infermaban fom anyone other than
the subpect teachans) in the production of thes wark? If the answer is yes give the detads below or on & separate page

YﬂD Hn

Teacher Declaration:
| confirm that the candidate's work was conducied under the conditions laid out by the specificaticn. | have authenbicabed
the candidate's work and am satsfed thal 1o the best of my knowledge the work produced = salely that of the candidale

| Signature of teacher Sa//y4"a/0'7 Date ....... 4PI‘I/QOH

Aa pan of AQA'S cammitmen ko assist studenis. AQA may make your CAL avalable on & stricily anonymous bass io leachers, examining
staff and students in paper form o slectronically, through the intemed or other means. for the purpose of indicating a typical mark or for
miher sducational purposes. In the unkkely svent thal your CAL = made availabie for the purposes stated above, you may object io this o
any tima and we will remove the work on masonable notice. 1 you have any concerms please contact cigfiaga org uk

Tao ses how AQA plirs with ihe Dats Prosection Act 1688 pleate see our Prvacy Stalemen o e org uk

11
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MICROORGANISMS
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SECTION 1

Hypothesis: The sunvival and growth of microorganisms depends upon the concentration of
disinfectant,

Think aboul the research that you did to find cul how to test this hypothesis.

Hame two sources thal you used for your research.
1. AQA Science by Tim Breidhawupt, Ann Fullick, Patrick Fullick
published by Nelson Thornes
2. Internet
Htep:/ [/ cooeo selah h2.oa.us)SOAR/ 5c/Pr<a'2003/ C/mr/eya) Hrml P
Which of these sources was the mone usaful, and why7?
The internet was the best becactse it gave me Some 3004/ /deas
about howo 2o do Zhe /m/esz‘lgaz‘fon. Z had 2o c/mnje Zhe
independest variable #rom type of disinfectant (in 2he one on the
interned) to concentration of disintectant For ry experiment.
The book was rnot so 3ooa’ becarse i oh/y Zalked abocrt ,é/‘///ng
bacteria and antibictics and didnt gve a method.

In this investigation, you will need to control some vanables.
Write down one variable that you will need to control.

T coil! need o Find owtd Ao much of the bactleria o wse.

Describe briefly how you would carry oul a prediminary investigation to find a suitabla
value to use for one of thesa vanables,

You should also expiain how tha results of this preliminary investigation will help you to
decide on the best value for this variable, o—
IF T wse too ruch there cewill be bacteria all over the agar and
T won? be able to cowunt it and if T don? wuse enoa5/7 Zhe
difference in the reswults wont be noticeable.
I could set wp 10 petri dishes with agar in them. Pud Oicrr of @——
bacteria in one, 0.20/7 of bacteria in Che next, and so on wp to
LOCA? of bacteria. I'd ped them in the incubador for two days at
25C 2hen look at 2hem. The best arowunt cwill be the one cwhere Zhe
colones are spread out Jasz‘ enoé(ﬁ/? Zo cowunt Cherr eaS:'/y. (3 marks)

o—

2/3

Two resources both fully
referenced. It is not
necessary to quote full
url, the name of the
website is sufficient. The
text quoted has title and
authors which are
sufficient alone and also
quotes the publisher.

Comments on both
sources with a clear
explanation as to why
one source was better
than the other (had the
basis of a method that
could be developed).

Suitable control variable
identified.

Values for control variable
identified however what
“0.1cms of bacteria”
would represent is
unclear. In the
investigation the ‘bacteria
culture” will be diluted
with disinfectant.

It is not clear what is
meant by this phrase.
A diagram may have
helped.

On balance two marks is
appropriate here.
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in this quastion you will be assessed on wsing good English, organising information
clearly and using specialist ferms where appropriale.

Describe how you plan to do your investigation to test the hypothesis given,

You should include:

* the equipment thal you plan to use

* how you will use the equipment

* the measurements that you are going o make
* how you will make it a fair test.

*a risk assessmeant

Epetipment::

Escherichia coli in culiure solution; disinfectant
solution; 12 pelr dishes with agar in; locp; pippetes;
lest tubes; sticky Lape; incubador.

Plan:

I. Use a pippele Co measire out scm3 of disinfectant
into one test tube, 4crt’ into ancther test tibe, then
3, 2, ad 1. Add wader 2o the tubes so you have scm3 in
each Zebe. Put sCr?’ of waler into another Zebe. label
all the tubes so you bnoeo whad's in thes

2. Get ancther pippete and ped 1crr? of bacteria
solution into all the tubes. Let thent stand For five
runutes.

3. Put the amownt of bacteria solution you Found in
Zhe prelininary experiment into six of the pelri dishes.
4. Spread it out in each dish wusing a loop. You have Zo
p&d Zhe /00/9 in the flame each ime before you wuse 2.
8. Put 2he lid on the dishes and Zape Chem wp, put Zhe
Zape across the dish not arownd the /id.

6. repeat steps 3, 4 and s for the other pelri dishes.
2. Put all the dishes in the incubalor for 2 days.

s Cowunt hoeo mar/ colones are 3/‘04«)//73 n each dish.

bach CO/ony comes From one bacteria, so T // knoeo

howo many bactleria were alive.
9. Dont open the dishes.

o—

The list omits a Bunsen

® burner, referred to in step 4.

It is not clear which ‘bacteria

solution’ the candidate is referring to.

It appears that it's the neat culture,
but the candidate probably intends
this to be the bacteria + disinfectant
mixture that has just been made up
(in steps 1 & 2).

No Bunsen burner in equipment list.
Safety issue.

No indication of temperature either
here or in the equipment list.

Some control variables identified (eg
volumes, time) but others omitted
(eg temperature).

|dentifies measurements to be made.

The method allows the collection of
valid results.

The answer is coherent and uses a
range of specialist terms.

MICROORGANISMS
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Far est:

all the tubes have the same amount of bacteria /94(2‘ in them
and the Same amount of disinfectant solution. Al Zhe pelr
dishes have Che same Sort of agar. They are all pet in he

o—

incwbator Z‘ogefﬁer For the same Time.

Kisk assessmert:
Bacteria MI:g/TZ‘ be harrrFeed Z‘/?ey can even £il/ you. Never open
a dish cith bacteria in it. Wash your hands aflercoards. @ —

Spelling is generally good,
as is punctuation,
occasional errors, eg
‘pippete’ and the omission
of one or two capital letters.
This QWC would fall into the
higher mark range.

Some hazards are identified.
There is no reference to
burning risk when using
flames or to other issues
when working with bacteria
such as the need for sterile
agar/Petri dishes.

The answer just falls within
the higher category as a
whole, there are some
omissions in several of the
descriptors but the method
could be followed by
another student and would
give valid results. The
candidate also indicates
replication (to improve the
quality of results) though
does not refer to
repeatability.
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4  Inyour research you will have found other methods you could have used.
Briefly outline one other mathod you could have used. An alternative method is

: outlined briefly. There is no
Expiain whiy you choss not13:do this mathod specific detail (although full

T cowld of a’f/pea’ £i/Zer paper //ede\S into the disinfectant procedures are not required)

Solwtion and puUt Therm on The agar d’e//y in the dish cnth o—— ZQ?(;L;V%J :cc(i)ltao(\elvcmgult ter

bacteria and hen pud 2 in 2he incubador.
T didn'? do this becawse T coowldn? have 301‘ miwch disinfectant
on the £ilter paper pieces SO v results cooddn'? be very 5000/ Two suggestions as to why

. . . . @ —— the method would not be as
and it wotdld be hard measuring the bacleria eith a reder. good as the chosen one.

MICROORGANISMS

(3marks) 2/ 3

Make sure that you hand in your Candidate Research Notes and your blank table for the

rasults wilh this paper, ) , .
The ‘average’ column is

You will be awarded up o 2 marks for your table, unnecessary as this is a

(2 marks) derived value.

Concentration is referred to
Strength of” Amownt of | Amowrt of | Number of | Number of 4Vera5e as ‘strength’, the unit (%) is

disintectant | water used | disinfectant | bactera that | bacteria that given.

% (ers) used (e, Grew in dish 1 | grew in dish 2 Reference 1o number of

bacteria is sufficient to imply
o 5 o i : : B e o
20 4 numbers of colonies, in this
case ‘bacteria that grew’ is
40 3 : ; the parameter and ‘number’
60 2 is the unit.
1
o

S0

END OF SECTION 1

Cpyogii i 1% A e i lmrmorn. 40 g emarvmi

15
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Table and graph for Section 2 of the ISA

Keswlts Table _. Cfay S Flude Teacher Miss Avalon

MICROORGANISMS
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Strength of
disinfectant
%

Amount of
water used
(cmd)

Amount of
disinfectant
used (cm?d)

Number of
bacteria
that grew
in the dish

Number of
bacteria
that grew
in the dish

Average
number

o

o

56

6

62

20

5%

42

50

40

29

33

3l

6O

32

50

5

100

2

Jay S Flude Form 107
Scrence teacher Miss 4\/&/0/7

.

is

Pl

5

Both X and Y axes are fully
labelled, with units.

Points are plotted correctly
(to within a tolerance of
1mm).

An appropriate curve is
drawn. A suitable straight
line would also have been
acceptable from these plots
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ISA Section 2

17) 1| 2

| 7| 5| #
Sumeme | £//tde

J ay Sute

Natice to Candidate. The work you submil for sassssment must be your cwn. I you copy fram somecne
else or aliow anolher candidate to copy from you, o f you cheal in any olfer way, you may be disquabfied.

Candidate Daclaration. I b read and undessiood the Naolice to Candidabe and can confinm e
immmmﬂmmmmumu-ﬂpﬂm.n

gnsaie | Toy S Fleide ose | 224 Apri/

ﬁ 4 General Cerificate of Secondary Education
@/ June 20yy and January 20zz

Science A (Specimen)

Controlled Assessment ISA BU1.x Microorganisms Section 2
For moderation in May 2012 or January 2013

Time allowed 50 minutes

For this paper you must have:

* Tha Secondary Data Sheet

= A pencil and rubsr
You may use a

= Resulls {ables and charts or graphs from your investigation
= A copy of the pooled class resulls

= Your Candidate Research nobes

cakcidator

Instructions
* Lsa black ink or black ball-po

Information
inl pan. = The marks for questions are shown in brackets.

= Fill in the boxes at the top of this page. = The maximum mark for this paper is 30.
* Answer all questions in Section 2 in the spaces * The maximum mark for the Controlled Assessment

provided. You may use exira
* Do all rowgh work in this book.

Unit is 50
* You are remnded of the need for good English and
clear presentation in your answers,

paper.

* Cross through any work you do nof want lo be marked.

'I"HD l"&un

Details of additional assistance (if any). Has the candidale received any help or mformaton from anyone other than
thie subject teachens ) in the productian of this work7? I the answed is yes give the details below or on a saparals page.

Teacher Declaration:

| confirm that the candidate’s work was conducted under the conditions laid gad by the specificaton. | have suthenlicated
the candidale’s workl and am satishied thal o the best of my knowlsdge the work produced is solely that ol the candidabe

| Signature of teacher . Sally Avalon

Aa parl of AQR's commitment o aegist &

sl i atidents i papes form ar alechonically (hecugh e friermel of aler meam. Tor the pirpase af ndeating o typeal i of for
other educational porposes. |0 the unlkely eventd that your CAU is made avalable for the punposss siaied abave. you may objed o this at
arry tima and wa will mmove the work on masonsbia notice. H you heve any concorns plaase condact cigagn org ux

To sea how ADA complies with the Daia Protection Act 1888 pleass soe our Privacy Stal at aga org uk

tdenis, AQA may maks your CALY avlible on @ sinttly aronymous basm 50 leachars, sxsmnng

MICROORGANISMS
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SECTION 2

Hypothesis: The survival and growth of microorganizsms depends upon the concentration of

1(a)

disinfectant,
What were the variables in the investigation you did?

Reference to bacteria, rather
than ‘bacterial colonies’
would be acceptable here.

The dependent variable was Z2he number of bacteria that greew on each diSA Al three variables correctly

One control variable was.... 2Ae Zemperatire of ¢he incubator @
{3 marks)

3/3

The independent variable was Z/e concentration of disinfectant I wsed

identified.

Look al your resulls,
Did you repeat any of the resulis in your investigation?
Explain why you did or did not repeat any of your results.
i i ils.

Your expfranaln:n should include examples from your resulls There is a clear statement
Z didn? need Zo repeat amy of sty reswl/ts. I did rny experiment that repeats were not
Zeoice and the results are aboud the same each time. I expected carried out, although the
had h il 24 I et aiv h 7 h candidate did in fact test

Ae Seco. 1me wodll/d rno gve re e Same reSL.( S as e each different concentration
FIrsSt Cime because cohen you Zake Some of the solution you 33# twice, and states that the

differesnt numbers of bacteria in it becawuse it's not ruxed evenly. @— results of each of the two
trials were similar. There is

no reference to specific
values from the results.

In your investigation you changed the concentration of disinfectant

What was the range of this vanable? Give the units.
Correct range quoted. The

@—— values may be given in

The range was from............
9 either order.

If you had been able to use another value of this variable, either within or oulside this range,
whalt value would you have chosen?

Give a reason for your answer.

T could have done s0% becawuse it's in the middle and Zhe ® Suitable value within the

GO% one Is a b1t of F the //he_, So c/o/ng 507 would have ifEngfe:
helped check it. @—— The reason is acceptable.

(3 marks)

3/3
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The hypathesis that you were gliven before you slarted your investigation was:

The survival and growth of microorganizsms dapends upon the concendration of
disinfectant,

Do your results support this hypothesis?

Explain your answer,

Yes 1 results do Support Zhe /p}/poz‘/w\S/S becattse
when Chere I wsed §z‘ro/753r disinfectant I 305 /less
bacteria and when T wsed ceaker disinfectad I 302‘

more bacteria. The most bacteria greeo cwhen there was
no disinfectant.

You researched the results oblained by other people in your class or by your teacher.
Do the results of others suppor tha hypolhesis?
Explain your answear.

Yes. A/ the class 3oz‘ Zhe same sort of results.

The candidate does not
quote values from the
results, only correctly
describing the overall trend
within the results. There is
no reference to the reducing
effect (of increasing
disinfectant concentration)
at higher concentrations.

The response indicates the
other results support the
hypothesis, and the phrase’
All the class got the same
sort of results’ is just
sufficient by way of an
explanation to allow one
mark to be awarded. There
is no reference to trends,
patterns or specific values.
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You have been given a Secondary Data Sheet which provides results from similar
Investigations.

2(a) Label the axes and draw a sketch graph of the results in Case study 1.

MICROORGANISMS

The graph should show how the number of colonies of bacteria vanes with the concentration
of disinfectant.

The axes are correctly
labelled. The units on the x
axis are correct, and since
the value plotted on the y
Neeniber of axis is purely a number, no
R units are required here. The
CO/O"’?S of” curve is an appropriate
bacteria 2hat reflection of the data.

3/‘844.)

[
L

2/2
Concertration of disinfectant (cni per dnp® of coater) (2 maris)

2 (b) Explain whether or not the results on the Secondary Data sheet support the hypothesis you

wiare given. A clear indication that Case

To gain full marks your explanation should include appropriate examples from the results in studies 1 & 2 support the

Case Studies 1, 2, and 3. hypothesis, and a reference
to the general trend in both.

The results for case study | and case study 2 both sugport o _ Howeverthereisno
h thesis. Because lass bacter: Len 2 reference to the anomaly in
e /7}//90 eSS . beCausSe /e A er/ajroz,u w/ien e Casestudy2.
disinfectant 1s Sfronjer,
But case study 3 /s about aS/rg different disinfectants and
doesn Jook at hoeo 52‘/*0/39 Z‘/]ey were. You Showld have wsed o )
study 3 is inappropriate
Q/Il1(’1p8/‘8hi SZ‘/‘e/?gz‘/]S 01(' Z‘/?e dlSlhf'&CZ(aﬁZ‘S l‘l? case SZ‘ady 3 Z(O ._ a|oné with anpepxp|gnation
Zest Zhe /7}//901‘/7&5/5 . as to why it is not.

Recognition that Case
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Use Case study 4 to answer this question,

A hospital worker who saw the resulls advised:

“The hospital can vse "Ger-off’ at 90% concentration lo make sure most bactens are kilfed.”
Do you agree with this advice?

Explain your answer.

T don'? 2hink it woelld be a 3000/ /deq becawse even ot 100%
Ger—ofF doesn? kil/ many staphylococcus and staphlococcus
IS a common bacteria that you 3ez‘ in hospitals. But it wocetld be
3000/ at ,é/‘//ffg Listeria bacteria and near/y all the Ecoli.
Wospitals need to kill MRSA and the neco disinfectant hasn't
been tried on MESH

o—

How could the results from your investigation be useful in making sure that food preparation
surfaces al home are free of bacleria?

You may use mformation from your Candidate Research Moles 1o help you to answer this
question.

I found ot 2hat it s important to use stronq disinfectant to &/
a/l 2he bacteria. Most disinfectant boti/es say bills 99% oF all *—
knowon bacteria but there are stil/ /ots e don? knoeo abott, so e

don'? knowo iF 2hey are killed or not. I e add coater o disintectant
2 isnt so wseful ad ,@'////29 bacteria and then e rmg/?Zf 3&2? Food
porsoned. You have to make Scre you clean the kidchen after /762\//!39
Fresh medd or chicken becacSe you can get salmonella.

o—

4 Make sure that you hand in your Candidate Research Notes, results tables, and chart or
graph with this paper,
You will ba awarded up 1o 4 marks for your chan of graph. 4//4/
{4 marks)

|dentifies that the advice is
not supported

Explains why advice is not
supported

Advantage of ‘Ger-off’

|dentifies further trials that
should be done with ‘Ger-
off’

|dea from investigation
linked to context.

Relates findings from
investigation to context.
However little detail in
explanation.

Further information from
research

END OF QUESTIONS

A EIMIEWEWT OF DOPYREIT S8 DERS Al Pl s-Fes

Frmerramea b veprio s GO R el b b w1 e cases st B Corde ] P copyreei e e s b Lesp el oeed R wed Fea Sy Lo rebly
TR T Tl R TR )
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Class results

Group | results

% concentration of
disinfectant

Number of bacteria that grew
in the dish

o

126

20

2%

40

32

6O

10

50

4

100

Group 3 results

% concentration of
disinfectant

Number of bacteria that grew
in the dish

o

246

10

25%

20

222

30

157

40

156

50

122

6O

65

+0

50

90
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ISA Data Sheet

Secondary Data Sheet - Controlled Assessment Science A
BU1.x Microorganisms (Specimen)

Case study 1

A group of students did an investigation to find out if concentration of disinfectant affects the growth of
bacteria.

MICROORGANISMS

Thay used (hie samea disinfectant and species of bacteria each time, They controlled other relevant
variables

Thesea are their results.

Case study 2

A company makes a new hand-wash. The hand-wash can be diluted with water fo make
different concentrations,

The company asks one of its scientists Lo test the effect of using different concentrations of
the hand-wash on killing bacteria,

The scientist's resulls are shown in the labla.

Percentage Number of bacterial colonles that grew
concentration
of hand-wash Test 1 Test 2 Test3 Mean

146 148

63 ™

3 M
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Case study 3

Students dipped small discs of filler paper inlo five disinfectants, A, B, C, Dand E.
All the disinfectants were diluted lo the manulacturers’ recommended strengih.

Each disc of filler paper was placed onlo agar in a Petri dish in which one typa of bacleria was
growing. The dish was incubated at 25°C for two days.

The diagram shows the results.

Clear area with no bacleria

Bacteria living

Case study 4

Sclentists in a hospital laboratory investigated how well different concentrations of a new disinfectant,

"Ger-off", kills bacteria.

They recorded the percentage of baclena killed at different concentrations of “Ger-off”.
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BU1 Exemplar Mark Guidance

(72}

=

Science ISA — BU1.x Microorganisms (Specimen) =

. . <

for moderation in May 20yy or January 20zz %

Please mark in red ink, and use one tick for The papers must be kept in a secure place 2

one mark. Each part of each question must and must not be returned to the ‘E’
show some red ink to indicate that it has been candidates.

seen. Subtotals for each part of each question

Th Ki ideli il
should be written in the right-hand margin. ese marking guidelines are necessarily

generic. Teachers will be given additional
Enter the marks for Section 1 and Section 2 guidance on how to relate these marking
and the total mark on the front cover of the guidelines to particular investigations.
answer booklet and fasten them together with
the results table(s), the graphical work and the
candidate’s research work from Section 1 of

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

the ISA. layout on the ISA has been designed to help

The teacher must sign and date the front the candidate to structure an answer, but it
cover of the ISA. 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 2 marks 3 marks
- No Two relevant sources are  Two relevant sources are  Two relevant sources are
Questlon creditworthy  identified clearly identified clearly identified

1 response The usefulness of one of  The usefulness of both

the sources is sources is explained and

commented on a 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 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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Question

2

SECTION 1
0 marks 1 mark 2 marks
No A control variable is A control variable is
creditworthy  stated stated
response

Only one value to be
investigated in the
preliminary investigation
is suggested

3 marks

A control variable is
stated

The limits of the range to
be investigated in the
preliminary experiment
are appropriate

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

different time intervals, and then comparing the results.

Additional Guidance A suitable method may involve measuring the extent of growth of colonies of bacteria after

The way in which the results could be used may refer to deciding whether there is sufficient
growth of colonies to allow clear identification of each colony as a separate entity.

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

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 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

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
sequence, containing a
range of relevant
specialist terms used
correctly

The answer shows
almost faultless spelling,
punctuation and
grammar

Typical hazards with associated risk reduction might include: once incubated the plates should
not be opened to prevent possible spread of pathogens that may have grown.

It may be possible to credit a clearly labelled diagram for some of the marks.
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SECTION 1

0 marks 1 mark 2 marks 3 marks

No An alternative method is  An alternative method is  An alternative method is

creditworthy  outlined briefly although  outlined briefly although ~ outlined in sufficient

. response some of the necessary some of the necessary detail so that the
Question steps may not be clear  steps may not be clear necessary steps are clear
OR
4 A suggestion is given as A suggestion is given as A sensible explanation is

to why this alternative to why this alternative given as to why this

method would not have  method would not have  alternative method would
been as good as the one been as good as the one not have been as good

chosen chosen as the chosen one
Additional Full detailed plans are not required for the alternative method
(Ll Suggestions regarding lack of specific, named equipment are sufficient as a sensible explanation
Table for the results
0 marks 1 marks 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 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
- 0 marks 1 mark 2 marks 3 marks
Question
No Any one variable Any two variables All three variables
creditworthy  correctly identified correctly identified correctly identified
response
The independent is the concentration of disinfectant used
An example of a dependent variable is: the number of colonies of bacteria that grow
An example of a control variables is: the temperature of incubation
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
measurements were measurements were measurements were
Question repeated repeated repeated and a clear
. ' . indication of which
There is mention of the There is reference to results were repeated
presence or absence of  either anomalous results
anomalous results or to systematic or There is reference to
random uncertainties either anomalous results
or to systematic or
random uncertainties,
and the effects that
these would cause
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 the background lighting.
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 candidate’s own results  candidate’s own results
Another value of the Another appropriate Another appropriate

independent variable is value of the independent
suggested, although it variable is suggested

may not be appropriate
i S The reason for the

additional value is
unclear or inappropriate

value of the independent
variable is suggested

The reason for the
additional value is clear
and appropriate

An appropriate extra reading will usually be one of the following:

* an intermediate reading to fill in a gap, perhaps where the trend line becomes unclear

e areading outside the range already investigated, perhaps to see if the trend continues

29
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> SECTION 2

5 0 marks 1 mark 2 marks 3 marks

-4

< No A simple statement is A simple statement is A simple statement is
2 creditworthy made as to whether or made as to whether or made as to whether or
fo) i response not the results support not the results support not the results support
2 Question the hypothesis the hypothesis the hypothesis

= and an explanation that ~ an explanation that

=

1 (d) includes a simple includes a detailed

description of a correctly  description of a correctly
identified pattern or lack identified pattern or lack

of pattern of pattern
Additional Note that the answer should refer to the candidate’s own results, and not simply to the expected
Guidance result.
0 marks 1 mark 2 marks 3 marks
No A simple statement is A simple statement is A simple statement is
creditworthy  made as to whether or made as to whether or made as to whether or
. response not the results of others  not the results of others  not the results of others
Question support the hypothesis ~ support the hypothesis  support the hypothesis
and an explanation is and a detailed
1 (e) provided using either an  explanation is provided
example from the other  using either two
results or a correctly examples from the other
identified pattern results or correctly
identified patterns in the
results

Additional Guidance Note that the answer should refer to the other results provided, and not simply to the expected

result.
0 marks 1 marks 2 marks
. No creditworthy Both axes labelled with the Both axes labelled with the variables
QueStlon response variables and units and units

2 and
(a) an appropriate line drawn

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

CTETIE The line should be a curve approximately matching the pattern shown by the data in

Case study 1.
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Question

2 (b)

SECTION 2
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

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

studies

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

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

Additional Guidance An example of a clear statement for C ase study 1 is “the greater the concentration, the fewer
colonies/bacteria grow”.
Further explanation for Case study 2 could include reference to the variation in results between
the two tests
Further explanation for Case study 3 will be that that results are based on type of disinfectant
rather than concentration
0 marks 1 mark 2 marks 3 marks
No A comment is made as A comment is made as A comment is made as
creditworthy  to whether the advice is  to whether the advice is  to whether the advice is
response supported or not supported or not supported or not

Question There is a simple There is a statement that There is a statement

2 (c)

statement that uses uses information from the that uses information

information from the graph to support the from the graph to
graph to support the comment support the comment
comment

A clear advantage of
using “Ger-off” or a clear
disadvantage of using
“Ger-off” is stated

A clear advantage of
using “Ger-off” and a
clear disadvantage of
using “Ger-off” is stated

Additional Guidance

Examples of advantages include: “all Listeria will be Killed (at 90% concentration” or “All E.coli
(orobably) killed (at 90% concentration)”

Examples of disadvantages include: “Staphylococcus will not all be killed” or “has not been
tested on other bacteria” “need to consider cost (effectiveness)” or “need to compare
effectiveness with currently used disinfectants” or “use depends on nature of infection being

treated”

31
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> SECTION 2

5 0 marks 1 mark 2 marks 3 marks

4

< . No An idea from the An idea from the An idea from the

2 Question creditworthy  research has been research has been research has been

o response related to the context related to the context related to the context
(o)

[ 3 There is a simple There is a detailed

= 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 The candidate should attempt to explain, e.g. how manufacturers of disinfectants (or
Guidance homeowners) could work out the optimum concentration of disinfectant to use at home.

Graph or chart

Answer Additional Guidance Mark
X axis: suitable scales chosen and labelled Scale should be such that the plots 1
with quantity and units. occupy at least one third of each axis.
Accept axes reversed.
Yf[a;ls: sut[t.?ble sacalgf chosen and labelled may not always be necessary to show 1
with quantity and units. the origin.
Points or bars plotted correctly to Allow one plotting error out of each 5 1
. within + 1 mm. points/bars plotted.
Question
Suitable line drawn on graph or bars Allow error carried forward from incorrect 1
4 correctly labelled on bar chart. 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
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