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Science B Controlled Assessment

Unit 4: Using Practical and Investigative Skills

The effectiveness of antacid remedies

Exemplar material of a candidate who scored
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Notes for Teachers

Methods and technigues in the Controlled Assessment are not necessarily
restricted to those mentioned in the specification. Candidates should be
encouraged to use appropriate technology when completing the task.

Candidates should be given the opportunity
to carry out an investigation concerning the

effectiveness of an antacid on stomach acid,
and must write a report on their findings.

Candidates should be given the opportunity
to practice the techniques of titration before
completing this investigation. They should,
however, plan and make decisions on
equipment and readings to be taken for
themselves.

Candidates should carry out some preliminary
research concerning an application for their
investigation. They will need to decide on their
research method, which could include the
use of books, internet sources and surveys.
Candidates should bring the information they
collect into the supervised sessions to use as
part of their final report.

In the practical stage, candidates may work
singly or in groups to obtain their data.
However, each candidate must record and
process the data individually, and must
identify the data collected under their own
direction.

In addition to the secondary data given in the
Notes for Candidates, candidates should be
given group or teacher data to analyse and
compare with their own in order to comment
on the validity of their own work.

Area of Investigation

This work should be carried out during the
teaching of the section relating to Unit 2,
section 3.4.1.2 — Chemistry in action in the
body.

= Our stomach contains hydrochloric acid.
Sometimes excess acid can make us feel
very uncomfortable and may cause
heartburn and nausea.

= Pharmacologists use their knowledge of
neutralisation reactions to monitor and
control stomach acid using antacids. They
test the effectiveness of antacids in terms
of how effectively they neutralise excess
stomach acids before they are sold to the
consumer.

s Name some hazards of acids and bases
and some control measures that can be
put in place to minimise risks from them.

» Understand that the stomach works most
effectively in acid conditions by helping to
break down food.

= Explain how an antacid neutralises excess

stomach acid to help to treat heartburn
and nausea.
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Notes for Teachers

Contextualisation of task

The task should be put into a context, so that
candidates understand the reason for the
investigation that they are carrying out. An
example context is given below.

Biochemists working for pharmaceutical
companies test a variety of medicines in order
to find fast, effective relief from heartburn or
acid reflux. Doctors may need to prescribe
drugs to help patients with indigestion. These
medicines work by neutralising the excess
acid within the stomach which helps break
down food. When developing new antacid
remedies it is important, for both scientific
and commercial reasons, to know what
amount of antacid is best in neutralising
particular acid conditions. You are
researching the effectiveness of an antacid
preparation in neutralising an acid, to
compare the results with known antacids.

Suggested approaches

Candidates could test either a known amount
of an antacid compound or an appropriate
commercial preparation.

1. Candidates could add a known amount of
hydrochloric acid (volume and
concentration) to an antacid, calcium
carbonate. Alternatively, a commercial
antacid preparation could be used. If a
commercial preparation is used, it is
recommended that one based on calcium
carbonate is chosen.

2. The excess acid can be found by titration
against a standard sodium hydroxide
solution. By difference, the amount of
hydrochloric acid that reacted with the
antacid can be calculated.

Working safely in the laboratory

It is the responsibility of the centre to be
aware of any health and safety implications of
the investigation and ensure that a risk
assessment for the practical is carried out.
Teachers should remind candidates about
safe working when carrying out laboratory
procedures.

Analysing secondary data

As part of the task, candidates are required to
verify their data by comparing it with
secondary data. These data could be the
results obtained by other groups within the
class, and / or results for the investigation
that have been obtained by the teacher or
technician before the candidates do the
practical themselves.

Candidates should also use the data given in
the Notes for Candidates.

Follow the next 4 stages to complete
the Controlled Assessment for The
effectiveness of anatacid remedies

ﬁ@
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Notes for Teachers

Planning and research (Limited control)
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The teacher should lead a discussion with the candidates to outline the technique
that is to be used. This might include demonstrating the technique and illustrating
the variety of equipment available.

Candidates should be shown the technique to be used, and should be given the
opportunity to have hands-on experience of the technique. Candidates should
then be left to themselves to decide factors such as the independent variable to
be investigated, the range, interval and number of repeat readings they should
take.

Candidates also need to carry out research into an application of the investigation
they are carrying out. This research could take different forms such as internet
searches, book and journal searches, or questionnaires and surveys. Candidates
should decide for themselves an appropriate method of research for their
investigation.

Reporting on the planning and research
(High control)

At the end of the planning session, candidates must work on their own, under
direct supervision, to write their plan and risk assessment for the practical.
Teachers must collect all work in at the end of the session and keep it securely for
marking and submission with the final report for moderation.
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Notes for Teachers

SCIENCE B

Practical work (Limited control)

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

The teacher may provide a method, after the candidate has produced their own plan,
if the candidate’s plan is unworkable, unsafe or unmanageable in the laboratory. For
plans that are otherwise good, but unworkable for a good reason (ie logistical)
candidates should not lose any marks. However, where the plan is dangerous or
unworkable (from a scientific perspective) this will be reflected in the marking.

The method suggested above could be used, but this should not preclude centres
from adapting the method to suit their own needs.

Candidates may be given instructions of a general nature, but these should not be
SO prescriptive as to preclude candidates from making their own decisions.

Each candidate must contribute to the collection of data.

Once the candidates have completed their investigation, their results should be
made available to others in their group for data analysis and evaluation. Candidates
should use the results of others (possibly other groups in their class or teacher-
obtained results), and the secondary data given in the Notes for Candidates, to
analyse the validity of their own results.
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Notes for Teachers

=2 Data processing, analysis and evaluation
(High control)
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For this part of the investigation candidates must work on their own, under direct
supervision to write up their findings, analyse their own and the secondary data and
present their evaluations and conclusions.

The data given in the Notes for Candidates are based on taking 0.125g of calcium
carbonate, adding 50 cm?® of 0.1 M HCI, and titrating the excess with 0.1 M NaOH.
Understanding how the exemplar Controlled
Assessment is marked

The marking criteria on pages 25-29 have been arranged to aid teachers in
understanding how each marking point may be awarded. The numbers in the
annotations on the exemplar work refer to these marking points.

The marking checklist on page 24 shows which of the marking points have been
awarded to the exemplar.
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Notes for Candidates

Area of Investigation

Antacids neutralise excess stomach acid.

Task

You must design, plan and carry out an
experiment to compare the effectiveness of a
given antacid with known products.

You will be given the opportunity to:

= research some applications of the
investigation you will be doing

= investigate the effectiveness of an antacid
in neutralising an acid

= compare your results with those of other
people and with those obtained from
known products in order to comment on
the validity of your data and effectiveness
of your techniques.

You will be expected to:

= research applications of the investigation
you will be doing

= practice techniques that you will use during
your investigation

= work on your own to write a plan for your
investigation

m Wwrite a risk assessment for your
investigation.

When you write up your plan you must work
on your own, without talking to your
classmates or teacher.

You will be shown the equipment available for
you to do the investigation.

You will have to decide on things such as:

= the most appropriate sources of research
to use

= the equipment you will use

= how to do the investigation

= appropriate readings and measurements to
take

= how you will make your investigation a fair
test

= Which readings to repeat.

You will then do practical work to obtain data
on the neutralising effects of antacids. When
doing the practical work you may work in a
group with classmates, but you must record
the data obtained yourself, and you must
identify the data that you have obtained.

After the practical, you will be given some
secondary data (data obtained by other
people) to use in your analysis. The secondary
data given in the box is obtained from some
known products, and you should also use this
in your analysis.

Make sure that you consider the questions
below the table when you write up your report.

You must write a report on your investigation,
which should contain:

= your research, explaining an application of
your investigation

= your plan
= your risk assessment

» the results that you have obtained,
presented in an appropriate manner

= an analysis of your own results and of the
data from the known products

= your conclusions, including a comparison
of your results with all the secondary data

= an evaluation of your investigation.

When you write up your report, you must
work on your own, without talking to your
classmates or teacher.

SCIENCE B
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Data from known products

Dilute hydrochloric acid was added to five antacid products, A, B, C, D and E, all
containing calcium carbonate.
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After the reaction had completed the acid left over was titrated with dilute sodium
hydroxide (0.1M). The following burette readings were obtained. Each antacid was titrated

three times.
Antacid Initial reading (cm3) | Final reading (cm?3)
0.00 21.00
A 0.00 19.00
0.00 20.00
10.50 22.80
B 5.50 18.65
4.60 17.10
0.00 22.65
C 22.65 45.10
1.25 23.75
1.25 17.80
D 0.00 16.70
11.55 38.25
0.00 24.60
E 24.60 49.20
1.20 25.80

= Which antacid in the table could have been used in your investigation? Give a reason
for your choice.

= Which product in the table was most effective? Give the reasons for your choice.
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Candidate work: The effectiveness of antacid remedies

The effectiveness of antacid remedies.

SCIENCE B

I. (e&ew'M

I 30//73 Zo im/e\Sz‘/:gaz‘e Hhow effective antacids are on
Stomach acid. Sometimes pecple Zake antacids if Zhey gez‘
/'na//geSZ‘ ‘on or heardbirn.

On coroew. bbe .CO.LZ,%/ health 2 sa/s that £ youl 3ef /‘na'lgesffon
you rig/tt Fee/ pain in your stomach or 2hink you re having a
heard attack. You /»7/:9/72_‘ fee! bloated or 3ef wind or nausea.

. PN . . . 1.1/1.2/1.3
Sometimes excess acid is linked coith wicers and drugs like A sclzi eﬁ{iﬂc aapplication has
aspirin can make it worse. Antacids are alkalis so recdralise o been given, discussing acid

; ; : d alkali tralisati
the acid. When cherists rake neco antacids iﬁey have 2o be gg riesg??gsgzii'gg-e

u Vi
tested to check Z‘/wy work and that Z‘/?ey are safe to wse. A BEEN MEmiEmEe.

chernust M/B/IZ‘ do an investigation like riine when Zesting neeo
antacid remedies. 7778}/ would wse alkalis to nectralise ¢he
acids. Kesearch and development sections of pharmacecidical
companies have Che role of producing and testing neeo

remedies.

1.3b
I researc hed Zhe /ngred/enz‘s of Some remedies on Three research sources
Ao/ ) heardbern/ aboed com and found hat Tums contain o— P;Veeant')oersﬂsslvggeinSsrgas
Famotidine \0mg, calciun car bonate §0079 and magresicsm a basis for the investigation
Aydroxide 165m719. Maalox contans Just calcium carbonate. T into the effect of antacids.

knowo we have CHS in Schoo! so I ward to wse calcium
carbonate in % experiment.

On cocoeo .ehow.com it sad that stomach acid is 0.16M
//yc/roc/z/or/c acid so I ¢hink T V] wuse the same in »y
experiment So i 's similar o real stomach acid. I Found a
melhod £or /‘/ﬂ/e\sz‘/;gaz‘/‘nj ant acids on

weoeo praciticalc hemistry org which sad that burettes allow
you to measire the acid accurdately so I want Zo try Lo wuse
one in my experiment. I cowld use some maths to work out
hoeo strong the alfali and remaining acid are.

4/4



http://www.bbc.co.uk/health
http://heartburn/about.com
http://www.ehow.com
http://www.practicalchemistry.org
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2. Pl annfrg
Aint

The purpose of ry experiment 15 Co /h\/e\SZ‘fjaie hoeo

effective calcium carbonade s as an antacid treatment by 2.1a
@—— The purpose of the

wsing different amounts to newtralise a knocon amowunt . A

of hydroc/z/oric acid and Zhen z‘/z‘raz‘inﬁ this ajafn\SZ‘

Sodiun /7ya/ro>(/‘c/e,

é'g;aly)menf

é_?afpmenz‘ A)/ly wsed

6033/&5 7o protect our eyes

s071/ measLring eylinders 7o measire out the acid and alfali.

0M hydrochloric acid 7o react with the alfali.

Calcitrm carbonate poroder 7o necitralise the acid. (Antacid)

O .M sodicr /7yc/ro>(/c/e 7o titrate with the acid.

Electromc balance ) we{g/*] the calcium carbonate.

C/amp and stand T o hold the buretde.

White tile To See the colowr c/]anje easier.

Burette T o ditrate the alkall with acid.

Filter funne!/ To £/ the burette.

Conical +lask 7o rux the acid and alkali.

Universal indicator To Showo chen i2's nectral

Spaz‘a/a 7o measire owut the calcien Caféonaz‘e.

FQ/‘/‘ 2‘852‘1‘/7\9

wWhat Il fkeep the same what I/ change

The voltime and concentration| The »nass of calcium carbonate added AT

of” hydroc Aloric acid and Zo the Aydrochloric acid each ® The variables are given

Soditim ydroxide wsed Zime here, and in the variables
4 ) ’ ’ table on page 12.

The same e?a/pmenz‘

Z‘/7roa3/70az‘.
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Method

Fil/ Zhe AareZ‘Z‘e ewith 50/)7/ of O.IM sodidum /zydrox/a/e.

Use a Mea\sar/ng cy//na/er Zo measure out s0r» oFf 0M
/]}/d/-och/o/*/'c acid and paz‘ iZ in a conical 1(7@5% .

Add a pioette of wnversal indicator and it Shocet/d Zern red.
Place a white tile and the comcal Flask wunder the biirette.
Add 2he alkali 2o the acid wusing the Zap o control he
Flow. Stop when the wuniversal indicator ¢urns green and
record the volume of Sodicin /lyc/roxfc/e added o Zhe acid.
This /s Zhe roagh Zitration which coil/ 3/\/8 me an idea of
when the colowr c/zanje occUrs So

I can do the rest of the resul/ts very carefidly.

K epeat 3 Cimes bert aa/a//nﬁ the alkali 5/ow/y Zo 3ef an
accurate read/ng of the volume added.

. Now measure out 0.029 of calcium carbonate and add 2o

5077/ oF /7ya’roc/7/or/c acid in the conical Flask. Mix cel/
and wat for all f/’zzinj Zo Sz‘op.

Tirate Zhe remaining acid 2o See chat volume of sodium
/]}/c/roxfa/e /S needed o neiwdralise it. Kecord the reswu/d and
repeal 3 Times Zo check re//aé///z‘y.

Kepeat 2his £or 0.05, 0.0% and 0109 of calciun carbonate
and repeat each one Zhree Times.

. Calcwlate mean volumes of Sodicins /iya/roxicle needed o

nectralise the rema:‘n/ng stomach acid Ay ada//ng the three
resuw/ts Z‘ojeZ‘/?er
and c/l‘\//c//ng re 5}/ ZAree.

2.2a/2.3a

The plan is organised and
could be followed by
another person.

However, there are some
steps that are unclear. Step
6 could be improved by
stating that the alkali should
be added dropwise while
swirling the conical flask.
The candidate has also not
explained that titrations
should be repeated until
there is concordance in the
results.

If this was all present then
the Level 3 mark could be
awarded.

SCIENCE B
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w
S |
= Variables
m 2.2b/2.3b
g Ina/epena/enz‘ Dependeni The variables hav.e been
given and a possible
: relationship between the
Mass of calaivm carbonate Amount of sodictm variables s%own. The
added o the acid (5> Aydroxide (0IM) added Zo candidate has recognised
; ; that the investigation is a
newtralise the acid (ml) back titration
However, the candidate
T 2hink 2hat cohen more calcicm carbonade /s added e coil/ has shown a lack of
use less sodium Aydroxide 2o newtralise the acid because understanding when stating
Zh S 4 y Z 2 th o Lo " that the water produced will
e calcium carbonale reactds eor e Aydrochloric aci dilute the acid, causing less
Zo give carbon dioxide, calcium chloride and water. The @—— alkali to be needed to

neutralise it. The relationship

. . between the variables is not

Zo neutralise . presented as a quantitative
relationship. The candidate

4 / é should suggest, for example,
what might happen when
the amount of calcium
carbonate is doubled. The
understanding of why the
amount of alkali needed
decreases when the amount
of calcium carbonate added
increases is confused, and
so the Level 3 mark cannot
be awarded.

wdater wll dilute ¢he remaining acid so less alkali IS needed

12
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3. Assessing and Maraging Kisk

3.1/3.2ai/3.3ai
All the hazards have been
identified.

3.2aii/3.3aii

All the risks with the
identified hazards have been
clearly given.

3.2b/3.3b

Control measures have
been suggested. Most
control measures are based
on scientific reasoning.

Even though some control
measures are based on
common sense this is only
where appropriate.

Egeipment/ Yazard Kisk Contro! measire | Sowurce of
procedire / information
cheriical
wused o—
Glasseware | You could | Medizin \//Saa//y check Oeon
cuwut ISk 2o for cracks or énoa)/ec/ﬂe,
yoarSe/f’, anyone chips before Use British
wsing them. p/‘cé/ng Up. Keep | red cross
777e.y are acoay F£rons ec/je ebsite for
\/ery eaSy of 5enc/7. s wd £or
Zo break. Knoew the 15t ad | cuts.
Ffor cuts.
Electronic | Electric Low as Viswually check Ocon
balance shock. 2hey are wires and p/ag ,énow/ea/je.
a/e5/:9nec/ Zo | have intact Use British
be safe to |insulation before | red cross
wuse in labs | plugging in. wedbsite for
and wse a Ensire that st ad £or
low voltage. bench is dry and | electric
no aps are wsed shock.
nearﬁy. Knoew Zhe
s wd £for
electric 5/706,% .
Uriversal | Flammable | Medicim No Bunsen Cleapss
indicator and could | risk cowld | Flames on in hazcards.
cawse skin| be spilt on | roonr. Use
allergy. vour skin | pipette o
Slips or very easily | measure out
falls £ solution so iZ
spilt doesn? come in

skin contact.
Wash hands
carefully if you
ﬂei 7 on you.
Clear wp all
5////@9&5 enrth
paper Cowels.

SCIENCE B
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é_?a/pmenz‘/ Wazard Kisk Control measire Sowurce of
procedure/ information
chenucal
wused
Aydrochloric| Irritant Medieim as | Clear wp any Clegpss
acid (M) | can iZ can be spillages immediately | Aazcards.
damage the| spilt very | wsing paper Zowels. |Use British
skin and easily and | Wash hands coel/ red cross
eyes. 5//}95 /00%5 //‘ée atter the pracz‘/ca/ welbsite For
or falls £ | water so Jé(5Z‘ In case. Wear information
spilt you m/j/;i 3056/&5 at all times. |on 1sZ ad
-forgez‘ Zo Knoeo the £irst ad for cherncal
wash i For chemicals in the| berns.
oA eyes of on 2he skin.
/V/a/ée sure there \5
no metals left /y/ng
arownd as acid react
eith 2hem.
Sodivm Zrritant Medieum as | Clear wp any Cleapss
/7yc/ro>(/c/e can 2 can be 5////@3&5 /‘Mmec/faie/y hazcards.
(O-IM ) O/d/)’ldﬁe 5/?/‘/2‘ very aS/‘ng paper Zoeels. |Use Brtdish
eyes and | easily and | Wash hands coel/ red cross
séin. Slps | looks /ike after the practical welbsite For
or falls I£ | water so JL(SZf In casSe. Wear InFormation
5/)/‘/(‘ you M{g/yz‘ ojg/e& at all times. |on \st ad
-/’orﬁe_z‘ Zo Knoeo the £first ad for cherncal
wash i for chemicals in the|brns.
oAfF. eyes or on 2he skin.
I your Ahands fee/
Soapy wash eith
lots of water.
Calciun Lo Low — its | Keep Che /id on and | Clegpss
carbonate hazard wsed in don'? shake hazcards.
cout/d lots of container o ,éeep
cause everyday Che dust dowon. /4ny
COag/z/nj Z‘/y/njs like | asthmadics shoed/d
£ breat hed Zoothpaste Aave 2helir inhialer on
n Chem ad all Cimes.
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Egetipment/ Yazard K sk Control measure| Sotrce of
procedure/ information
chemical
wused
Carrying Chenncals in| Medictrm Put the clamp Oeon
owt the the eyes or |wunless you | and stand down (now/edje,
e)(pe/v.menzl 5(//7 could £1/] and wse | on the Floor 2o /racz‘/ca/
be irridant 2he burette | £i// wp 2he cheristry
very burette so it is | website. Use
care/’a//y oel! beloww eye British red
leve/. Keep Cross website
50&3/&5 on at all | for \sZ ad For
limes. Know the | chemicals in
\sZ ad £or eyes or on
cheniicals in skin.
eyeS or on S,é/'n.
Carbon SwutFocation l/ery low as| Keep /e /adb Oeon ,énow/ea/je
dioxide oh/y small | well venti/aled and cleapss
amounts 5}/ o/)en/ng wp hazcards
will be Zhe woindoeos .
produced
Ay Zhe
reaction

/s

SCIENCE B
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4. Co//ecz‘frg data

Mass of Volume of 0M sodicm Aydroxide added Zo newtralise

calcicn 2he remaining acid (m/)

carbonate

added Zo Foag/v 1sZ 2nd 3rd mean

s0m/ oFf ¢itration attempt atempt attempt

oM

Aydrochloric

acid (5)

o 50 50-0 49.5 50-0 49.9

0-02 43 H42.6 43. 42.5 42.5

0.05 3l 3.0 29.5 3.0 30.5

O-0% 21 24.3 209 20+ 208

010 10.5 10.2 10.3 104 10.3
4.2c/4.3c

7The 15t altempt wusing 0.079 gave a /igh resel/?
So wasn? wused in ry mean. I£ I had more
Cime I would have repeated 2his one agaz‘n,

o—

The candidate has
recognised that one
of the results for this
mass should be
repeated, and would
have repeated it if
possible, so Level 3
mark is awarded
here.

2/

4.1a/4.2a/4.3a
Titrations have been
carried out and the
results recorded, so
observations have
been made. The
observations are
accurate. However,
the candidate needs
to have recorded all
the measurements or
observations made in
order to gain the Level
3 mark. This could
have been done with
a table showing initial
and final volumes for
the titres.

4.1b/4.2b/4.3b

The data has been
recorded with no
errors. Even though
the rough titrations
have not been
recorded to 1
decimal place, the
rest of the data is
recorded with
consistent significant
figures and with
correct headings and
units, which is
acceptable for the
Level 3 mark.
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s. Process,‘ng data

My graph is negatively proportdional as it s a
Sirafj/ﬂ‘ line. Tt shows a negaz‘/\/e correlation
as /2 goes down. It shows that as I wused
more calciunm carbonate the remaining
hyo/roc/z/or/c: acid was reduced so the voltme
of” sodictrm /lyc/roxfc/e needed to nectralise it
was also reduced. I calcuwlaled the moles of
Aydrochloric acid rema/nfnﬁ éy Z‘a»@ng each mean
Zitradion and c//\//a/fnj e éy 1000 ard Ma/z‘fp/y/‘hﬁ Z
&y 01. My graph shows that if" I added 01249
of calcitr carbonate to the acid it woeld be
COmp/eZ‘e/y newtralised.

A p/oz‘z‘ec/ these f;ﬁare5 onto Che 3rqp/i and it
clearly shows that the amount of acid is
greatly reduced by the calcium carbonate being
added. My Zeacher suqgested that I showl/d do
a line 5r@;9/7 bt Zold me to do »y oeon scales.
I didn't use the \st adtempt For 0.079 in ry
mean as CAS was an anomalous result
compared to the other two. The other Zewo
results were ?L(/Z‘e close so I 2hink % work
will STl be re_//'aé/e.

5.1a/5.2a

A pattern has been identified. However, the
quantitative relationship between the variables has
not been identified, so the Level 2 mark cannot be
awarded. The candidate should describe, for
example, what has happened when the amount
of calcium carbonate has been doubled.

5.3a

The candidate has identified that the line is
negatively proportional. However, this doesn’t
clearly explain the relationship between the
amount of calcium carbonate and the volume of
alkali used to neutralise the acid, so the Level 3
mark cannot be awarded.

5.1b/5.2b/5.3b

The candidate has calculated the average mass
for each titre, using appropriate significant figures
for the data obtained. However, to achieve the
Level 3 calculation mark the candidate should
show the mathematical formula used and give at
least one worked example.

5.3c

The candidate was given guidance on what sort
of graph to draw, so the Level 3 mark cannot be
awarded.

5.2d
The candidate has recognised that the
anomalous result shouldn’t be used.

SCIENCE B
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5.1c/5.2¢c
A line graph has been
drawn and the

[ candidate chose their

own scales for the
graph.
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6.1/6.2a/6.3i
A conclusion has
been given. However,
the candidate has got
confused on how to
use their data and so
the conclusion given
does not relate

L directly to their
primary data. The
example given using
data does not support
their conclusion even
through the
conclusion is correct.
Level 2 or 3 marks
cannot be awarded.

6- 4’762/}/5//29 data

SCIENCE B

Z found out that calcium carbonate /s a good chemical Lo use as
an witacid as the nimber of moles of Aydrochloric acid remaining
afer 2he reaction was greatly reduced. For example when 0-029
was added the YC/ was 0.0043M bed cohen 0109 eas added it was °-
only 0.00103M. IF you dowble the amount of calcium carbondte
you half the amowunt of acid leFZ.

Z wused the secondary data provided Zo work owt the mean voliume
of” sodictn //yc/roX/a/e needed to nectralise dilete hydroc/;/or/c acrd
For antacids A-E. My means are in the table below. T didn't include
2he 2hird result for sample D in the mean as it /ooks life an

anoma/oaS resuw/?. o 6.2bi
The candidate has

compared their

Antacid Volume of soditn Aydroxide | Volume of sodicn Aydroxide results with the
(1) needed o nectralise () needed t¢o necitralise secondary data.
dileite Aydrochloric acid dilecte Aydrochloric acid

A 21

19 20
20
B 12.5
13.15 12.65
12.5
C 22.465
22.45 22.58
22.5
2 165
16-7F0 16-62
267
£ 24.60
24.6 24.6
24.6

19
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Loo,éfng at the Secondary data provided I 2hink
2hat the ant acid £ must have betioeen 0.05 and
0.0:}'3 of calciun carbonate in it as Zhe Citration
value was 24.6m/. My results were beteoeen 30.5
and 20.571/ for the same amounts. Antacids A,
B, C and D rust have betieen 0.0F ard 019 of
calcium carbonate in thes as the titration
valttes cere 20, 12.65, 22.5 and 166271/ My
resSults were beteween 20.5 and 10.371/ For these
armounts. To make 1 results even rore reliable
T shouwld have repeated Zhe anomalows resul/t
For the 15T atterpt at 0-079 and not Just [ef i?
owut of Y meahn. T cowld have ,ée/oz‘ on repeaz‘/hg
each experiment wunti/ I got 3 repeats all eoidhun
0.87/ of each other. To make ry data more valid
T showld have Found ot more abowt antacids
A-E and tried 2o wse the same arowunt of
chericals in my experiment so I cowld compare
»y resuwlts with those more or I cowld Aave
borrowed Some resu/ts Fronr Someone elSe in
the class to check them. The »ost effective
aitacid in 2he table was also artacid B as only
12.68721/ of Sodicm /;ydroxide Zo newtralise Zhe
dilete acid whereas antacid & needed 24 .¢r/.

o—

6.3i

There are some correct conclusions here
regarding the secondary data, but no further
secondary data (eg group data) has been used.

6.3ii

There is no evidence of a comprehensive
scientific understanding here. The candidate
should discuss that the acid is neutralised by
the calcium carbonate and that this is whey less
alkali is needed when more calcium carbonate is
used. They should then relate this to the initial
question of how effective antacids are on
stomach acid.

6.2bi

The candidate has suggested repeating the
anomalous result to improve reliability and has
given simple suggestions to improve validity.

The conclusions have been well structured and
are clearly presented.

3/ ¢

SCIENCE B
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?. &aluating the practical actividy The evaluation is clearly
expressed, technical terms
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have been used correctly
M?SZ of 1 re\ASL(/z‘S were 3003’ apart From the 15T attenpt o— and there are few erors in
with 0-079 which was Zoo /7/3/7 - I showld Aave repeated spelling, punctuation or
Zhs one aga/n. T 2hink the rest of % results are 3000/ as grammar.
all of’ the points on the 3rc;p/7 are close to the /ine that |
L did. 7.1i/7.2i

The method and its

o effectiveness have been
evaluated.
Strengths Weaknesses
A)oré/ng SQ-/’e/y and in an Z wused pocodered mardle instead
organ/&gc/ eway of ptire calcium carbonade
Didn'? have Zo ask for lots of Z pet the sodicnr Aydroxide in 7.3i
help in 2he experiment Che burette which blocked  @—— Strengths and weaknesses

wup the 2ap a bt clearly described.

Z did /ots of repeats TZ was Aard to e/l when the
acid was newtrallsed becacse the
colowur c/zange was Ahard o see

I tidied wp rty working area after TZ was hard 2o rux the conical
Che experiment Flask at the same Zime as adding
2he alkali From Che burette

22
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Irmproversients Zo be made

Keasons

Use pure calcium carbonate
instead oF pocodered mcrble

There was some rarble lef? at
2he end which could have been
impirities which /»‘7/3/7Z( have
afFected Zhe re//aéf/fz‘y of v
resul?s.

7.1ii/7.2ii/7.3ii

Sensible and justified
[ improvements have
been given.

C/mnﬁe Zhe experiment so that Lhe
acid coas in the burette and rnot Zhe
sodicr /7}/c/ro>(/c/e

Soditm Aydroxide can Form
crysz‘a/S in il i lef arowund too
long. This could block wup the Zap
on the birette so afFect the
reswls.

Use a p¥/ meter instead of ¢he
wniversal indicator

TZ was difficult o 5&5 Zhe exact?
coloutr C/}anﬁe as 17 sometimes
[ooked ye//ow/ ‘green and
Sometimes looked blue/ ‘green.
With a p¥/ meter I cooeld only
have 2o look For a nusber 7 For
newtral on the Screen.

Use a Mdﬁneffc stirrer instead oF
rixing the conical Flask by hand

TZ was Aard 2o swir/ the conical
Flask and cpen the Zap on Lhe
burette at the same time. By L(\Sfrg
a magnetic stirrer iZ woutld be
PIUCH eaSier.

Use ag/aSS pz}?efz‘e arnd £iller 2o
measure owt the Aydrochloric acid

A i/zfn% z /)7/5/72‘ have not
measured Che acid correcz‘/y in the
measuring cylinder I 2hink a
pipette coutld 3/\/& a more
accurate result.

Make sure there are Zhree repeat's
all eoithn O.871 of each other

THS cay my results will be very
I‘e//'aé/e.

Check v results with three ot her
pecple in the class

This eay ry reswlts eoill be more

valid
&/ 6
Overal! mark 35/4s

SCIENCE B
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GCSE Science B Controlled Assessment Marking Checklist

Candidate Name:

Candidate Number:

Assessment criteria achieved in each strand (tick as appropriate)

Strand 1: Research

Strand 2: Planning

1.1 1.2 1.3a 2.1a 2.2a 2.3a
v v v v v
1.3b 2.1b 2.2b 2.3b
v v v
Marks for Strand 1 4/4 Marks for Strand 2 4/6
Strand 3: Assessing and managing risk Strand 4: Collecting data
3.1i 3.2ai 3.3ai 41a 4.2a 4.3a
v v v v v
3.1ii 3.2aii 3.3aii 4.1b 4.2b 4.3b
v v v v v (%4
3.2b 3.3b 4.2c 4.3c
v v v v
Marks for Strand 3 8/8 Marks for Strand 4 7/8
Strand 5: Processing data Strand 6: Analysing data
5.1a 5.2a 5.3a 6.1 6.2a 6.3i
v v
5.1b 5.2b 5.3b 6.2bi 6.3ii
v v v
5.1c 5.2¢c 5.3c 6.2bii
v v v
5.2d Marks for Strand 6 3/6
v
Marks for Strand 5 6/10

Strand 7: Evaluating the practical activity

74i 7.2i 7.3i
v v v

7.4ii 7.2ii 7.3ii
v v v
Marks for Strand 7 6/6

Total marks for the unit 38/48
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Science B — Applying the marking criteria

Marking information

Work should be marked in red.

Whenever you give a mark, put the appropriate mark on the page next to the place where the candidate has gained
that mark. Annotate the work to explain the marking.

SCIENCE B

It will help moderation if you attach the assessment grid, or the Marking Checklist, to each candidate’s work, with the
criteria awarded indicated with a tick.

Take a holistic view when deciding on the mark to award each strand. To do this, first review the work to see if it fits

the criteria for Level 2:

* |f the work does fit the criteria for Level 2 then look at the Level 3 criteria and award marks accordingly.

® |f the work does not fit the Level 2 criteria then look at and award the appropriate Level 1 marks.

Marking should be completed using a 'best fit approach'. There is no compensatory marking or rules on the
completion of one box before moving to another etc.

In strands where the Quality of Written Communication is specifically reviewed (4, 6 and 7), if the work does not
match the criteria given in a level then the maximum mark for that level must not be given, even if all the mark points

have been matched.

Put the final marks on the Candidate Record form.

Strand 0 marks Level 1 Level 2 Level 3

1. No evidence 1.1 A simple application 1.2 An application of the 1.3a An application of the

Research of research of the investigation is investigation has been investigation has been
having been given. No evidence from described. There is a given from the research,
undertaken the research has been limited use of the with a scientific

used to provide a basis
for the investigation. A

source of research has
been mentioned (mark
point).

research to provide a

basis for the investigation.

One or two research
sources have been given
(mark point).

explanation (mark point).

1.3b Evidence found from
the research has been
used to provide a basis
for the investigation and
at least three research
sources have been given
(mark point).

Maximum marks for Strand 1 (Research): 4 marks

25
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Plannlng

No plan
presented

2.1a The plan is basic,
stating the purpose of the
investigation but overall
lacking a coherent
structure (mark point).

2.1b There is only a
vague idea of the
variables to be studied
(mark point).

2.2a The plan states the
purpose of the
investigation, shows some
organisation and
structure, and is clear
enough for another
person to follow to collect
appropriate data, although
there may be some errors
(mark point).

2.2b Details of the
possible relationship
between two variables are
given (mark point).

2.3a The plan clearly
states the purpose of the
investigation, is logically
organised, clearly written
and well structured in a
series of well ordered
steps that could easily be
followed by another
person (mark point).

2.3b Details of the
possible quantitative
relationship between two
variables are given (mark
point).

Maximum marks for Strand 2 (Planning): 6 marks

Assessmg
and
managing
risk

No evidence
of risks
having been
identified

3.1i There is only a basic
attempt at risk
assessment (mark point)

3.1ii and only brief
references to health and
safety practices. (mark
point).

3.2ai Most of the relevant
hazards involved with the
investigation have been
identified (mark point),

3.2aii together with
associated risks (mark
point).

3.2b Control measures to
reduce the risks identified
have been suggested,
although these may be
based on a common-
sense approach rather
than on any scientific
reasoning (mark point).

3.3ai The relevant
hazards involved with the
investigation have been
identified (mark point),

3.3aii together with the
appropriate associated
risks (mark point).

3.3b Control measures
that are firmly based on
scientific reasoning to
reduce the risks identified
have been suggested
(mark point).

Maximum marks for Strand 3 (Assessing and managing risk): 8 marks
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Strand 0 marks Level 1 Level 2 Level 3

4. No data 4.1a Simple observations  4.2a Rational, accurate 4.3a Rational, accurate,

Collecting collected or have been made from first-  observations have been reliable observations have

data results hand evidence obtained made from first-hand been made from the first-
presented during the investigation evidence obtained during  hand evidence gained

(mark point).

4.1b Data is recorded in a
simple form, possibly with
some errors (eg incorrect/
missing headings, units)
(mark point).

Overall, recording of
results has no coherent
structure.

the investigation (mark
point).

4.2b Data is recorded in a
table with three or more
columns with few errors
that adequately represents
the data obtained. There
may be some
inconsistency in recording
of data in terms of number
of significant figures (mark
point).

4.2¢ Observations that it
would be appropriate to
repeat are recognised
(mark point).

Results are recorded in a
structured way, although
there may be some errors.

during the investigation
(mark point).

4.3b Data is recorded in a
table, with correct units
and headings, that
appropriately represents
the data obtained. There
is consistency in
recording data in terms of
using an appropriate
number of significant
figures throughout (mark
point).

4.3c Anomalous results
are identified and an
explanation given why it
would be appropriate to
repeat certain results
(mark point).

Results are recorded
logically and clearly, with
only minor errors.

Maximum marks for Strand 4 (Collecting data): 8 marks

SCIENCE B
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Strand 0 marks Level 1 Level 2 Level 3

5. No attempt 5.1a Simple patterns have  5.2a Patterns within data 5.3a Patterns within data

Processing Madeto been identified within data, have been identified and have been identified and

data identify with guidance (mark the quantitative clearly explained using,
patterns or point). relationship between two for example, linear,
manipulate variables has been directly proportional or by
data described (mark point).  describing a complex

5.1b Simple calculations
(such as calculation of a
mean from three results)
have been carried out.
Calculations are poorly
organised, lack coherent
structure and may contain
errors (mark point).

5.1c A simple bar chart or
line graph has been
constructed from scales
provided (mark point).

5.2b Calculations (such as
a mean from a set of at
least three results) have
been carried out to an
appropriate number of
significant figures (mark
point).

5.2¢c An appropriate graph
or chart is constructed,
choosing own scale, but
with some guidance on
the type of chart or graph
(mark point).

5.2d The need to exclude
any anomalous readings
from the calculation has
been recognised (mark
point).

relationship (mark point).

5.3b Complex
calculations involving
mathematical formulae
have been carried out to
an appropriate number of
significant figures and
with few errors (mark
point).

5.3c An appropriate chart
or graph has been
constructed
independently, with no
guidance given on scales
(mark point).

Maximum marks for Strand 5 (Processing data): 10 marks
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Strand 0 marks Level 1 Level 2 Level 3
6. No attempt to 6.1 Conclusions containing 6.2a Conclusions are 6.3i Conclusions are
Analysing draw any a simple statement of what ~ given and relate directly to  given that relate directly
data conclusions the findings show are the data obtained (mark  to the data obtained (both
from the data  given. There is no point). primary and secondary),
reference to the secondary recognising its limitations
data (mark point). (mark point).
6.2bi Some comparison 6.3ii The conclusions
with secondary data has illustrate a comprehensive
been made (mark point).  scientific understanding
(mark point).
6.2bii and some
suggestions made on how
to increase the validity of
their own data (mark
point).
The conclusions show Generally the conclusions  The conclusions are well
little logical structure or show some organisation structured, clear and
organisation. and structure. logical.
Maximum marks for Strand 6 (Analysing data): 6 marks
Strand 0 marks Level 1 Level 2 Level 3
7. No evaluation  7.1i A simple evaluation of ~ 7.2i An evaluation of the 7.3i A reasoned and
Evaluating evident the practical activity (mark practical activity is given, logical evaluation of the
the practical point). describing the . investigation is given,
activity effectiveness of working covering both strengths

7.1ii and a simple
suggestion for
improvement (mark point)
are given.

Although there may be
some valid points, there
are significant errors and/
or omissions in the use of
technical terms, spelling,
punctuation and grammar,
leading to an overall lack of
clarity.

methods (mark point).

7.2ii and making some
justified suggestions for
improvement so that more
reliable evidence can be
obtained (mark point).

The evaluation contains a
range of technical terms,
although not all are used
correctly and there are
omissions and errors in
spelling, punctuation and
grammar, leading to
inconsistency and some
lack of clarity.

and weaknesses of
working methods (mark
point).

7.3ii and including
justified suggestions for
improvement so that
more reliable and valid
evidence can be obtained
(mark point).

The evaluation is clearly
expressed, using
technical terms correctly,
and with few errors in
spelling, punctuation or
grammar.

Total maximum marks: 48

Maximum marks for Strand 7 (Evaluating the practical activity): 6 marks

SCIENCE B
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