Science A Controlled Assessment

Unit 1: Biology

Exemplar Material of a candidate who scored
30/50 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 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.




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

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 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

Nomer | 0O Cameaou | April 2o

MICROORGANISMS

154 Code Bl x Name of Teacher | J. Johnson

ISA Title M/C/-oorgan/‘sms

Did the candidates use their own plans?
YES | BNO

If NO give detaits of any changes you made for this investigation,

Candidate carried owt Als oceon pracz‘/ca/ /9/6817

Any other Information:

gm".t" Please attach any experimental
Lire:

T Jehnzen ot oy o
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 OOOO % Centre Name Jares Bond >4/:5/7 Schoo/
Candidate's Name X Det'?/e Candidate's Number 10O

Investigation Title M‘Croorgan/‘SM\S ( Spec/‘men>

1SA number: B/(1.>

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,

T Johnson K Dett/e

2a5Z 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 survival and growth of microorgan'sms depends wpon /e

concertration of disinfectant.
Research sources

MICROORGANISMS

website Htlpi/ /o .al/~Science—Fair —projects con/, Projecti203
_132_2./4Zn/
AGA science From Nelson 7Thornes

Mathod(s)
| Mix coader and disinfectarnt in different amownts (sml and 15 »il)
Put in small disc of £ilter paper Add disc 2o petri dish
with éacz‘er/‘a on 1t
Put in incubalor for 2 days. Measwure clear circles

2 pux bacteria and different amounts of disinfectant
Spreaa/ onto agar Je//y Put into incubador
Count nitmber of bacteria afler 2 days

Equipment
measuring cylinder, bacteria, test tubes, bunsen burner, locp, £ilter
paper, paper /)ancﬁ, Zweezers, /x‘efr/ dish eith bacteria on it

Risk assessment issues

Using bacteria can be dangerows, agar must be Sterilised, use a sate
bacteria life € coily pet 2he loop in the Flame 2o Kill other bacteria,
tie hair back rear the bunsen put all bags out of the way so you
dont £all over

| Relating the investigation to the context

You need o make Sire there are no bacteria on the &itchen

surfaces or you could get Food /90}5017/173 and die

10
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ISA Section 1

o| o 0| 0| # |Gmdame | | |5 | O
Dett/e _ Kichard

Hotice to Candidate. The work, you subimit for assessmend muat be your own. I you copy from someone
eise of aliow anothes candidase o cogy from you, ar f you cheat in any othor way, you may be dequabfied

Candidate Declaration | have read and undersiood the Notice 1o Candidate and can confam fhat
| haye produced the altached wark withoul assistance oiber than that which is poceptable undar the

of @aseasmar
m | & Detd/e o /4/0/-//
ﬂ A General Certificate of Secondary Education
%/ June 20xx and January 20xx

Science A (Specimen)

Controlled Assessment ISA BU1.x Microorganisms Section 1

For moderation in May 20xx or January 20xx
Time allowed 45 minutes

MICROORGANISMS

You will need
= your Candidale Research noles
* @ penc and a ruler
] You may use 8 calculator,

Instructions Information

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

* Fill in thia boxes al i Lop of this page. * The maxiium mark for this paper i 20.

L] Aﬂﬂ'ﬂﬂl’ all qm“]ma in tha EpPHCES pmm_ "rqu * The maximum mark for the Conlrollad Assassment

Lnit is 50
may use exira paper, - s
You are reminded of the need for good English and
* Do all rough work in this book. 2 g g

clear preseniation in your answers.
* Cross through any work you do nol wani to be marked.

Details of additional assistance (if any), Has the candidate received any halp or information from anyone othar than
the subject teacher(s] in the production of this wark? if the answer is yes give the details below or on a separate page,

YMD Nn

Teacher Declaration:
| confirm that the candidate’s work was conducied under the condiions. lald out by the specificatson, | have authenticated
the condidate's work and am safisfied that to the best of my knowledge the work produced & solely that of the candidate

Signature of teacher . JoAnSONn  pae 3rd Apri/

As part of AGA's commiimend o assist stodents, ADA may make your CAL available on a sinctly anonymous basn to ieachen. exmminng
stafl and sluderis in paper form o slecionicatly, Bhrowugh the imemst or other means, for the purpose of indicating & typecal mark or for
o educalicnal purpases. R the unliely svant that your CALL 15 mads availabie for the purposes siated above, you may objoct 1o this at
oy time @nd we will remcve ihe work on ressonable nolice. If you have eny concerms please contact Cig@ens org.uk

To s=e how AQA complizs wilh the Data Profection Act 1988 S8 S8 0L ‘Stalement al aga org uk

11
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SECTION 1

Hypothesis: The survival and growth of microorganisms depends upen the conceniration of
disinfectant,

MICROORGANISMS

Think about the research that you did to find oul how to test this hypothesis. The first . '
e first source is very we
Name twa sources that you used for your research. referenced, with full URL,
although only the name of
T wused the twebsite hz‘z‘p / / roeoeo .all~science—~Far— the website is required to
gain credit. The textbook
quoted has just sufficient
detail for credit, although
*— ideally candidates should
Which of these sources was the more useful, and why? give full title and author for
texts

projects.com/projecti203 —132_.2./2m/ and sty schoo!
Science text book, Science Fronm NelSon 7Thorrnes

The website was the best becacse it gave e a met hod
£or »y /n\/esfijaz‘/on A on/y had 2o cﬁanﬁe 7 a b2. My
Zextbook cwas OK but it didn't give much information The candidate has identified

about disinfectants, just a /ot about bacteria being the most useful source. The

2 / 3 reason as to why it was the
resistant o antibiotics more useful is acceptable.

{3 marks) On a best-fit principle, the
overall answer is worth 2
In this investigation, you will need to control some variablas. out of 3
Write down one variable that you will need to contral.

T need 2o fnocw howo /onﬁ Zhe experiment shoceld be in
Zhe incubator For.

Describe briafly how you would carry out a preliminary investigation to find a sultable
value {o usa for this varable,

You should also expiain how the results of this preliminary investigation will help you to
decide on the best value to use.

T T Jeave it Zoo /on3 the reswlts coill be rixed wUp. Ir
Zs not /org enoag/l Z cort see any difference. Set wup

Some discs with disinfectant. Put them in a petri dish A%Jifatg!eggmfolfvaﬁab'e
is identified (time for
with agar and bacteria. Put Zhes in Lhe incubator. incubation). There is some
*— attempt to explain why the
variable is important to the
disinfectant £ills a A/g enough ring of bacteria o / investigation and should be
> . 2/ 3 controlled. However, details
measire, that s the best Line. as to how the best value to
(3 rarks) use for the variable should
be chosen are unclear

C/?ec,é every c/ay Zo See Ao much fﬁey groeo. When Zhe

12
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in this question you will be assessed on using good English, organizing irformalion
clearly and using speclalist ferms where appropriate,

Deszcribe how you plan to do your investigation to test the hypothesis given.
You should include:

+the equipment thal you plan io use

=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

Get al/ your e?a///‘menz‘ Z‘oﬂez‘/‘ler. This is Petr dishes
with agar in ther (sterilised), testubes, €. coil culture,
£ilter paper, hole puncher, Ceeezers, Bunsen butrrer,
Mea§ar/n3 cylinder, marker pen, disinfectant, loop.

Measure owt sml of disinfectant in a z‘esz‘aée, /9415 1827/
of waler coith iZ.

Measure ot 10,1/ of disinfectant and pud 10,1/ oF coater *—

ewith 2.

Measure owt 157/ of disinfectant ard add s,/ of coater.

Putt 200/ of disinfectant into ancther testibe, Chen O—

2071 oF woater in ancther. Label all the tubes.

Put 2he locp in Che Flame wunti/ its red, Zhen Zake it out
Zo cool. D/p /2 in the bacteria Cube and Spred it over Z/e

agar Je//y, Keep Zhe /id on all the Zime. P

Punch some holes out of the #1iter paper Chen dip one

into the First destube. Put it on the Je//y in the dish.
Q@ Do this For Four rore /9/3635 of £ilter paper. Put one
hole in each Zetbe, Lhen add it to the dish spred out.

Purt Se//erz‘c;pe on the /id of the dish and put yvour
rname on 1Z. °

Pt it in he incubador for two or three days .

A reasonable attempt to
describe soaking the discs
in disinfectant solution and
putting onto the agar jelly

The list of apparatus is fairly
comprehensive, although
lacks details of sizes of eg
the measuring cylinder

Control variable... volume of
mixture

An acceptable interval of
concentrations has been
suggested. The range is the
highest possible. It is not
clear how the tubes should
be labelled (name or
contents)

Inoculating the plate with the
safe bacteria is described,
but it would be difficult for
someone else to follow,
‘Spred (sic)’ is not clear and
keeping the lid on all the
time would be impossible.
Candidates may give their
steps in numbered order if it
helps organisation, however
sentence construction and
punctuation remain
important

Safety precaution identified,
but no explanation as to
why it is important

MICROORGANISMS

13
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Loo,é Zo see which bit of ﬁ/ferpqper has Zhe é/ﬁgesz‘
space rowund it where the bacteria arent growwing. You
could measire how wide Che spaces are for each peace
of fliter paper. ®

Ps Not a clear description. A
diagram may have helped

Identification of what
measurements to take, but
not really clear

MICROORGANISMS

This is a far test becacse all the £i/ter papers are the
Same Size, T ve wused the same bacteria and 2hey Ve been

in the same dish so they gel Lhe same conditions. @ ERISEiery sl s,

though specific conditions
could have been given

Yoa Ahave Zo 5& carefu!/ with éacz‘eria éecaa\Se yoa can
catch diseases. Don't touch them with your fingers.
Keep 2he /id of the dish shed. Tape it wp and dont @ Safety issues
open 7 aja/‘n, 6ei rid of the dish afercoards é}/
Aarn/ng Z.

@ A number of technical terms
are used appropriately.
There are some errors in
spelling ‘fliter paper’,
‘testubes’, ‘spred’,
‘sellertape’, missing
apostophes. Punctuation
and sentence construction is
generally good.

14
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In your research you will have found other methods you could have used.
Briefly outiine one other method you could have used.

Explain why you chosa not 1o do this method Brief description of an
alternative method but

7 couwld of added differest arrocwunts of disinfectant Zo Ia(.:king clarity or detail, this
might for example have

bacteria in test twbes, then put samples onto agar Je//y. been a method the
I would of put 2his in the incubador and seen how @ candidate experienced in

: class or found outlined in
7 dacteria greeo: texts or on the internet

MICROORGANISMS

T didn'? do 2his becawse T found the method T did on

2he internet and it Seensed OK. @ No attempt to explain why
l/ 3 the chosen method was
better than the alternative

(3 marks)

Make sure that you hand in your Candidate Research Notes and your blank table for the
results with this paper.

You will be awarded up 1o two marks for your table. “Amount’ is just about

acceptable for ‘volume’.
‘Width of space’ is not really
clear in terms of what will be
Amowunt of Amownt of Width of space measurebc:, ?Utb't |I'S "
N . . reasonable to believe the
disinfectant in ml | waler in ml rownd the £iller candidate is referring to
paper (crp) diameter of inhibition circle.

The table gives no indication
of the concentration of
disinfectant but with both
columns for ‘amount’ there
is just sufficient to accept

Appropriate units are given.

END OF SECTION 1

Vo £ H103 AGIA el B4 iy AL gl Smirrele]

15
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Table and graph for Section 2 of the ISA

Results table for disinfectant investigation:

Name X chard Detd/e 1.2

% concentration of Width of circle where
disinfectant bacteria were killed in cm

o 0-0
25 Ol
50 0-6
75 1.2
100 1.3

MICROORGANISMS

Kichard Dett/e Form 1.2 — Disinfectant 3/‘63/9/7

=4

;.F

g

One of the plots (25,0.1) is
incorrect. However the mark
guidance indicates that one
error out of every five plots is
acceptable.
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=
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The minor plot error at
(75,1.2) is within tolerance
(Tmm) and should not be
treated as a plotting error
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ISA Section 2

e | 0ol 0| o] o| # "1 o o
Dett/e e hard

Motice 10 Candidate. Thi work you submi for assessment muat be your own, f yoa copy fram sameone
‘sise or allow Enother candicale o copy from you, o f you cheal in any other way, yoo may be Ssgunlified.
Candidate Declaration | have mad and undersiood the Molice to Candidabe and can confirm thal

| hawe proguced the astached work wihou! sssstance olher than that which s scceptable under the
schma of assessmant

m] K Dett/e S ) 4/9/~//

MICROORGANISMS

A 4 General Cerlificate of Secondary Education
w June 20xx and January 20xx
Science A (Specimen)

Controlled Assessment ISA BU1.x Microorganisms Section 2

For moderation in May 20xx or January 20xx
Time allowed 50 minutes

For this paper you must have:
+ mesulls lables and charls or graphs from your investigation
» & copy ol the results of ofhers
* the Secondary Data Sheet
= your Candedate Research noles
* o pancd and ruler
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 the boxes at the top of this page. * The maximum mark for this paper is 30
+ Answer all questions in the spaces provided. You may *mﬁmummmhmﬂmm
wse extra paper, - '
* You are reminded of the need for good English and
* Do all rough work in this book. clear presantation in your msm-ang »
+ Cross through any work you do nol want to be marked,

Details of additional assistance (if any). Has the candidate received any help or information from anyone ofhes than
the subject leacher(s) in the producton of this work? If the answer is yes give ithe delads below or on B separaie page.

're.u':| uu

Teacher Declaration:
| eanfirrn that the candudate’s work was conducied under the conditons (aid out by the specilication, | have suthentcaled
the candidate’s work and am satisfisd thal 1o the best of my knowledge the work produced is solely that of the candidate,

Signature of leacher J Johnson

As part of ACA's commimesnl o sssist students, ACA may maive your CAL availabls on & sinclly anorymous bass fo leschers, examning
wtaff and studeris in paper iorm or siecironically, theough the infemat o other means, for the purposs of indicaSng & hyploal mark or for
glhar aducational purpcass. n the uniively event that your CALU is made avslable for the purposes siated above, you may obyect o this at
any tims and wo will rmmowe the work on ressonsbie nolice. If you have any conceme pleass contac! cipfEaga.org uk

T sam how ACA comples with the Data Protection Acl 16E8 pleans e our Privacy Gial | agn org uk
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SECTION 2

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

1(a) What were the variables in the investigalion you did?

MICROORGANISMS

The independent variable was  Z4e concentralion of the disinfectant

All three variables suitably
identified. ‘How wide a

. space’ is acceptable here
The dependent variable was ~ Aoco wide a space There was rownd as indicating the diameter of

2he filterpaper cwith a//‘sl‘n/'eciganz‘ the zone of inhibition.
o— |

One control variable was /oo /ong i was /et in 2he incubator 3/ 3
{3 marks)

Look at your results, .

: . ) - There is a clear statement
Did you repeat any of the resulls in your investigation? regarding repetition.
Explain why you did or did nol repeal any of your resulis. This is not enough to

Your axplanation should include examples from your resuls. indicate that there are no
anomalous results. the
reference to lack of time is

Z didnt do any of % resw/ts again. The results are cwhat *—— e i

Z expected they show a rice pattern and a 3ooa/ 3rc;f)/7. A
didn ¢ have ¢ime 2o do ther aja/n anseoay becawse it takes

Lhree days in 2he incubalor

What was the range of this variable? The correct range and units
are given. The values could

o 100% SZrength @—  have been quoted in the
The rBnge was oM.t @ it 7 R Y opposite order.

1{c) In your investigation you changed the concentration of disinfectant.

If you had been able o use another value of this variable, either within or outside this range,
what value would you have chosan?

Give a reason for your answer,

T woutld have done 4,0% 50‘8/735/7. Becawse TH'S IS where An appropriate value is

suggested, however the
reason for its choice is not
clear.

Zhe difference 3ez‘5 /niere\sz‘/nj because theres a /ot of

18
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The hypathesis that you were given before you started your investigation weas:
The sunvival and growth of microarganisms depends upon the concenfration of
disinfectant.

Do your results support this hypothesis?

Explain your answer.

MICROORGANISMS

The response correctly
indicates that the hypothesis

. is supported. A simple
Yes. 7he 3rc;p/z T dreco shows that £ Zhe Sirengi/? ° directional pattern is stated,

of the disinfectant /s stronger it means ¢hat more thus developing the
bacteria are Killed hypothesis.

You have been given a sel of results ablained by other paopla
Do these other resulls support the hypolhesis?
Explain your answar

. Correctly identifies that the
YeS . Becawse in Aoz‘/) reswl/ts Zfaé/es ) Zhe reswl/ts shoeo additional results support

2he same patlern as rine P the hypothesis. However
there is no further

amplification.
/3

(3 marks)
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You have been given a Secondary Data Sheel which provides results from similar
investigations.

MICROORGANISMS

Label the axes and draw a skefch graph of the resulls in Case study 1. The graph should show
how the number of colonies of bacteria vares with the concentration of disinfectant.

A&

Concentradion of The axes are correctly

L labelled (the orientation of
disimfectant % the axes is not important)
however the trend line does
not match the data in Case
study 1.

B
i

Number of colomes of bacteria

2 (b) Look at Case studies 1, 2 and 3.

Do the results in Case studies 1, 2 and 3 supporl or not support the hypothesis you ware
given?

T gain full marks your explanation should include appropriate examples from the results in
Case Studies 1, 2, and 3.

The reswults on the sSheet do swupport Zhe
/7}//0%/[85/‘5 You can see Chis becawse cwhen the There is little detail to this

.. . . . A simpl
SZ‘rengz‘/z of the disinfectant rs 5Zfron38r n case ;?Zfe?gzﬁt is ?:]n;gee .

Study | 2here 15 less bacteria. THis is the same in Case study 1, and repeated

case study 2. for Case study 2. However
no reference is made to the

N ) anomaly; the loose reference
Z p7 not sere about Case Sz‘ady 3 becawse i has to Case study 3 being

different disinfectants, but you can still see that inappropriate is insufficiently
Zhe bacteria groeo more For Some disinfectants. Srfgcra?srt]gn%?r?gvs aleeser
Perhaps Z‘/?e}/ had different concentrations becactse '

2he results look like ry experiment.
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2 (e} Usa Case Study 4 1o answer this guestion.
A hospital worker who saw the resulls advised:
“The hospital can uze 'Ger-off al 90% concenfralion to make sure mos! bactera am kilted,”
Do you agree with this advice?

MICROORGANISMS

l@in your answer.
el The candidate has clearly

used the graph however has
Geroff IS a new disinfectant. It £i//s different sords of not come to any conclusions
bacteria differently. It is really good at ,éf///ng /isteria. and has not indicated
. . . ) . whether he is in agreement
Perhaps hospitals have a /ot of listeria. T2 kil] écoil as with the advice.
well bt not so good. IZs not very good at ,é/////g

stapy/ococus.

{3 marks)

Think about the context that you were given for this investigation

How could the results from your investigation be useful in making sure that food preparation

siurinces sl home are (rae of bactera? The candidate recognises

You may use information from your Candidate Research notes to help you to answer this that the concentration of
question, disinfectant is important

N and explains why it is
You have to rake Sire vou have your disinfectant importa?nt to remyove

sZrong eno&(ﬁ/]. ZF you don e you m{g/)i get i/l There are bacteria from work
/ots oF germs arowund the kitchen. The makers et surfaces. The reference

insturctions on the botd/e. 4/way5 follow Zhe Ficr)é?ﬂ%,tviigr?sf?s?c) i

insturctions. insufficient for additional
| / 3 credit

(3 marks)

Make sure thal you hand in your Candidate Research notes, resulls tables, and chari or
graph with this paper 4//4/
You will be awarded up 1o 4 marks for your chart or graph.

{4 marks)

END OF QUESTIONS

ACENOWL FEGEMERT OF COPYRIGHT H0LIE RS AAD PUTH ISHERS

PROTIREON I SPI=0E B 0P FLININ MU P BPTRE R i T L FROML 1) CORiRT T
STV e O achrwedpereaTis £ Liew papees 1 oolbed
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Class results

Groap | resw/ts

% concentration of
disinfectant

Width of circle where
bacteria were killed in cm

o

ol

20

0.3

40

0.7

6O

1.4

50

l.6

100

2.0

Group 3 results

% concentration of
disinfectant

Width of circle where
bacteria were killed in cm

o

0-0

10

0-0

20

0.2

30

0.3

40

0-s5

50

6O

1.4

+0

.4

50

.6

90

I.¥

I.¥
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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 I I
should be written in the right-hand margin. ©56 Maring gulcelines are argel

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.

25



(]
=
”n
4
<
o
14
o
o
14
o
=

26

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

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 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

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

32



	Teachers' Notes
	ISA Explanation Sheet

	Research Notes
	ISA Section 1
	ISA Section 2

	ISA Data Sheet

	Mark Guidance




