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Introduction

The majority of candidates appeared to be well prepared for the paper and were able to
describe core practical’s and apply them in the planning of an investigation.

This paper achieved a full range of marks, particularly with question 3.

When candidates recognised the context in which the question was set, they generally found
questions 1 and 3 accessible and many good answers were seen. However, a humber of
candidates are still trying to apply ‘generic’ answers to parts of these questions. This will
often result in little credit. Many candidates continue to score highly with question 2. This
is particularly the case for part b and c of the question in which candidates are expected to
tabulate and present data provided for them. Those parts of questions where candidates
needed to rely on their understanding of biological principles were less well answered. With
question 3 some candidates continue to struggle to identify what needs to be included in
each section of the question.
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Question 1 (a) (b)

Q1(a). The majority of candidates seemed to be familiar with a method of measuring
vitamin C in fruit juice. Many candidates produced a good description of how they would
investigate the effects of storage on vitamin C levels in a fruit, with a pleasing number
achieving full marks.

A number of students were confused about the titration method. Sometimes candidates
suggested timing how long it took the DCPIP to decolourise, suggested inappropriate
indicators or described incorrect colour changes. For mark point 4 the examiners wanted to
see a description of the colour change, simply stating that the DCPIP is decolourised was not
sufficient. Few candidates described how the results collected would be used, mark point 6.

Q1(b)(i) Many candidates found it difficult to identify two relevant variables to control. Two,
frequently seen suggestions, that did not gain credit were pH and type of fruit. The first is
not appropriate to the investigation and the second is given in the stem of the question.

Relatively few candidates gained both of the available marks in Q1(b)(ii).

For the first mark candidates need to suggest how a variable can be controlled. The
examiners are looking for sensible suggestions made in the context of the practical.
Simply stating ‘volume will be controlled using a measuring cylinder’ is not sufficient.
Candidates need to give a clear indication that the measuring cylinder will be used

to measure the same volume for each test or else to measure a sensible stated
volume. Using a measuring cylinder for small volumes e.g. 1cm?® was not considered
appropriate.

For the second mark candidates are required to identify the effect of not controlling

the variable on the results. When appropriate, the examiners were looking for a link
between the variable being controlled and the dependent variable. A mark was awarded if
candidates suggested that a larger volume of juice would decolourise a larger volume of
DCPIP. However, no credit was given for less specific statements such as different volumes
of juice would decolourise different volumes of DCPIP.
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Answer ALL questions.

1 Many fruits contain vitamin C. Fruits can decay quickly when stored at room
temperature. They are therefore sometlmes stored in a refrigerator or freezer.

(a) Describe an experiment to Investlgate the effect of storage;gm&mmlhm onthe

vitamin C content of mw ;\,
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(b) (i) State two variables which need to be controlled in this investigation,

(2)

_=Depp. . welvme. L!Aed .

.......................................................................................................................................................................................................................
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(i) Choose one of the variables from (b)(i) above. Suggest how this variable can
be controlled. Describe what effect it could have on the results if it is not

controlled.
" (2)

Variable ... DCP/ __volsme. e

How to control the \;rariable . by

NG et clewest . ..

ﬁ ResultsP

us

Examiner Comments

This response is a typical example of a good description as provided by many candidates.
For part (a) the candidate was awarded the maximum of five marks. These marks could
have been awarded for mark points 1, 2, 3, 5, 7 and 6. The candidate would not have
gained mark point 4 as the colour of DCPIP was incorrectly described as blue-black.

In part (b)(i) the candidate made two sensible suggestions for variables to control and
was awarded both available marks.

However, the candidate did not gain any credit for (b)(ii). When describing how to

control volume the candidates did not describe how the stated instrument would be

used. Measuring the same volume each time using a measuring cylinder, or, measuring a
stated volume (e.g. 1 cm?3) using a pipette, would gain a mark.

When describing the effect of not controlling the variable the candidate did not relate the
change in volume of juice to a change in volume of DCPIP. To gain credit the change in
the control variable needs to be clearly linked to a change in the result observed. e.g. a
larger volume of juice would be required to decolourise a larger volume of juice.

A
Q ResultsPlus
Examiner Tip

Make sure you can identify sensible variables to
control. If you suggest a variable then you should be
able to explain how to control it and what will happen
to the result if it is not controlled.

GCE Biology 6BI08 01




Answer ALL questions.

1 Many fruits contain vitamin C. Fruits can decay quickly when stored at room
temperature, They are therefore sometimes stored in a refrigerator or freezer,

(a) Describe an experiment to investigate the effect of storage temperature on the
vitamin C content of one type of fruit.

__________________ Toke Sormdu, amd}:facg e im. ice. baths o
Aheyamaste .'.l.:.«.‘gm.ﬂa.__._..m.lluf ........... worker boths | emeh o At of
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Emswre _thet el _the 6 o ramau ........ ave The. Sams. . Species..
Sf'nm'ﬂum;Br-J'quﬂyS(‘fﬂjzaua),an-ﬂumeﬁmd'
ail%;durq gom-fh;nﬂ‘&h.nn_smf!;m&md\amaf
_Htede e cvith o 6- ... Solvkean o F%P;TFGkuL:‘.
........ the. Vikoomim €. com
-quxruranm#—aig'w'ﬁmmﬂM¢mswa, ....... Use.. famzz.
.. Comcembretion. oF  DcPIP .. m-‘a};/akﬂ‘dw.u%%sﬁ
b& ......... dis.s.nlmﬂaﬁ-;mf umts. of . The.. Jui

cion OO com® . of. twecher. . Usc,....ol.cf&arm}:_...ama?u ......... for He ...

| ﬂ’:uh ___________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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(b) (i) State two variables which need to be controlled in this investigation.

(2)
.Tl-mﬂc OI' _9-"0 rqd¢
........................... s%?_t.cm.) / Sowvrece OF oramgu
(iiy Choose one of the variables from (b)(i) above. Suggest how this variable can
be controlled. Describe what effect it could have on the results if it is not
controlled.
(2)

Variable . ‘Sfccrz: {.prc.c oil: omdu

How to control the variable . g Emsure . thedt ﬂbl' oramges. Qe .

!)U&IMJ ----- ‘HM'O ‘Ffarm 'Hn‘ Samme S'['bfc

Effect on the results if the variable is not controlled Somflo. Spuru ml: erwmgfu

frnaﬁ have meorve ov less ()o-(c m -#wm' amd Haretorn

temtemt

& CP’.’.’.(-‘POMP‘(;'Ifa imereasas. | decrease im  Hhe \ihamin <

-Fform +he . same Fl""’""—, er q:ths:F bﬂz‘w-(j ;ﬂ‘ _‘t‘, Fhe .
Same F[M"’ﬁr‘mm ./SFLc.p‘e; b(j C}‘uchm(] Hhe p(m!.{zs amel

ﬁ ResultsPlus

Examiner Comments

The candidate produced a good description of the practical and gained the maximum five marks for

part (a), Mark points 1, 2, 3, 5and 7.

In part (b) two sensible suggestions were made for control variables and both available marks were
awarded. Species, variety or type of a named fruit e.g. type of orange was accepted for mark point 2.
However, since the candidates were asked to plan an investigation using one type of fruit, suggesting
the type of fruit as a control variable was not accepted. It is worth noting that when candidates are
asked to give two suggestions the examiners will mark the first two suggestions. So in this response

source of oranges would have been ignored.

A sensible suggestion as to how to control the species of orange was made and the candidate was
awarded mark point 1. The effect of not controlling the species of orange was reasonably well

described and the candidate was awarded mark point 2.

A

Examiner T|p

When describing the effect of not controlling
a variable link the effect to the dependent variable.
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Question 1 (c)

The majority of candidates recognised that reduced enzyme activity played a role in reduced
decay (mark point 1). Many were also able to provide an explanation for reduced enzyme
activity (mark point 3). However, disappointingly few candidates made sensible suggestions
about the effect of reduced temperatures on the growth of microorganisms.

(c) Suggest why storing fruit at low temperature slows down decay.
(3)

ZPHN I 1 20 5 Al Pecay. Vs cowsed by ...
mere-ogansms bt n  Fed® O enagmes . Encgme achuty
JAffedds | ve rate W of eleay . 0 iow. . temeratuye e | rete L
. erggme. . AV Nee o CTMYMES | aR | 0RF A8 achVe ...
a5 Ay A M....modegate rmpsaies - T, s siens
down . I FREBY  PUBERAS 5o s s s

2

In this response the candidate has recognised
that at low temperatures enzyme activity is
reduced and gains mark point 2. The candidate
did not go on to explain why enzyme activity

is low so did not gain mark point 3. As was

the case with many candidates, they did not
suggest that low temperature would reduce the
growth of microorganisms, so did not gain mark
point 1.

ResultsPlus

Examiner Comments

vdug @s el .

=

(c) Suggest why storing fruit at low temperature slows down decay.

ResultsPlus

Examiner Tip

When asked to "suggest why" you need to
suggest an explanation. e.g. in this question
simply stating that microorganisms cause decay
is not enough.

(3)
- Low Aemportue G slows doon e c!naj iehe. By reducing Jhe
| uﬂ,\u& e be.Aw..n: Abe S FQ@‘! wohid  moleale, collide t.Oa’“- el a’ﬂw

ResultsPlus

Examiner Comments

In this response the candidate has suggested that enzyme activity will
be reduced and has given an acceptable explanation mark point 2 and 3.
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Question 2 (a)

Writing a null hypothesis is an important practical skill and it is disappointing that many
candidates cannot write a suitable null hypothesis. Students appear to be unable to
recognise when an experiment is testing a difference or a correlation.

i 3
Cur’cdaon u-d Coloral.on
2 Astudent decided to investigate the effect of listening to music on short-term
memory.

She recorded how many numbers were correctly recalled from a grid containing 25
random numbers. She tested 15 members of her class (students A to Q) with no
music, She repeated the test three times for each student and calculated the mean
for each student,

She repeated the tests with the same 15 students, while they listened to some loud
music.

A copy of her mean results for each student is shown below:

No Music:
A103, B97 €100, D117, E11.7, F113, G10.7, H10.3,
1123, J11.3, K107, L10.3, M11.3, N11.0, 0110

With Music: .
A9.0, B10.3, €107, D10.3, E9.7, F11.0, G9.3, H10.7,
1103, J9.7, K100, L10.3, M9.7, N11.0, 09.7

(a) Write a suitable null hypothesis for this investigation.

'}‘Omvsxc andl..... S.Larf-’rﬁrm ......... M&mcr'a. ..................................................................................................... .

ﬁ ResultsPlus

Examiner Comments

By using the term significant effect or correlation this candidate
has tried to provide an answer that covers several possibilities.
Responses like this will not gain credit. The candidate must use
the correct term to get a mark. In this question, the experiment
was designed to test for a difference between two conditions, so
the null hypothesis must refer to a significant difference.

Make sure you know when to use significant difference
and significant correlation. You should avoid using the
term significant effect.
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Question 3

Many candidates produced good answers to this question. In part (a) many candidates
recognised that enzymes might be an irritant or cause an allergic response. Some
suggested reasonable ethical issues associated with obtaining enzymes from animals.
However, many obtained mark point 1 for simply stating there are no significant ethical
issues. Those scoring higher marks in parts (b) and (e) related their answers to the specific
investigation. Generic statements tended not to provide sufficient detail to gain marks. In
part (c) the majority of candidates suggested reasonable investigations. Mark point 1, 2, 3,
4, 5 and 6 were frequently awarded. Many candidates still struggle to decide if a variable
should be monitored or controlled. The descriptions of how a variable can be controlled
often lacked sufficient detail to allow the award of mark points 7 and 8. Similarly, the
description of the need for repeats (mark point 9) was often not sufficiently clear to gain
credit. Candidate responses to part (d) suggested a lack of thought about the investigation.
Candidates were asked to design an experiment to find the optimum enzyme concentration.
This would involve plotting a graph, possibly choosing a narrower range of concentrations to
investigate and recognition that at post-optimal concentrations there would be no increase
in protein digestion (mark points 4, 5 and 6). Candidates frequently gained mark point 1,

2 and 3. However, the majority then went on to suggest looking for a correlation between
enzyme concentration and the extent of protein digestion and this gained no additional
credit.

3 Acompany is in the process of developing a new stain-removing washing liquid.
They want to include a protease enzyme to digest the proteins that are responsible
for some stains on clothes,

Plan an investigation to discover the optimum concentration of protease to use in
this new stain-removing washing liquid.

Your answer should give details under the following headings.

(a) A consideration of whether there are any safety or ethical issues.
(2)

~Theve may be ql\evg ic r@uc‘l'iorjs %mﬂs the mqsbira

Niguid o
(T nethical b obhin dhe eneyes fom arimols .

(b) Suggestions for preliminary work that you might undertake to ensure your
proposed method would provide meaningful data.

Check and see il pop socl N‘@‘H\Od orlvs

(3)

DH?W"“? 1? %pre are cm\j OH'Pr uunctblee 4]«14 reed
}o be conhoﬂed
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(c) A detailed method, including an explanation of how important variables are to be
controlled or monitored.
(10)

[Up to 2 marks are available in this section for the quality of written communication.]

T"E thnd@nq' Wﬁ‘:lb\e 1'5 ‘hme Jﬂl‘?l’\"R)v '“1( ?h‘l‘ne

SO\\H\OT\ Y becowe c\ecr
wdePerden4 venable rs -H':e c\PPeren’r cnn@n“'ﬂ-or\s

0:[5 ;ntﬂme ) uaed in the s‘mn rewgvir hgulcl
e dﬁbrfen# mmnnﬁ%ns bp prmledse which are

@ 1,3,3,9,5,6,7,9,9, 10, 1,12,15,19 bnd 15

. -Hne enzyme m-}o Hhe dest Hube cnn-bmm 5 ml of

Using 1wl dm > of enegme son_pour 15 me of

qe\u%me S'Br the mw‘una ond reord Jhe dwe "db?n

Sbmkh Fx dJhe volume of en

in eqdn expevment ob 1€ Wl

-‘remFerd"'ure D.P the  qeladne Solubon and the F

level of @\ufkne sdubon - Use o uocﬂer bath

Uae a PH mekr o makesure the pH is constunt -

.................................. Repad e eﬂpenwefﬂ %Yw’nﬂ“*sw
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(d) A clear explanation of how your data are to be recorded, presented and analysed
in order to draw conclusions from your investigation. .

(4)
 [ereniakon oF o] Time Jaken %fm* become  crear Tminutes )
coluior  (oldn?) T ) 3 mean |
o
........ 2.
15 .
Tiene hhnlﬁf"‘\gﬂa#m 4 lecome clear (hnmuh-s)
............................................................................. 0,
1 L sG won ol er soluho
____________ —t Lt mtg.;;ﬁzudﬂ

.................................................................................................................................................................................................................................................................

3
...................................... Theweoremungo*‘“"w“‘w““’dmw”“”
.................. E“"lf“’\ '
o Guditors 10 e experivent may be differem-fom the
cordidons in the  woshin PSS :
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+IUS
/\ Examiner Comments

In part (a) the candidate gained one mark (mark point 1) for suggesting that there might be an
ethical issue with obtaining enzymes from animals. The first sentence did not meet the criteria
for mark point 2 or 3. Candidates are asked to design an investigation into the protease enzymes
and not washing liquid. Reference to hazards associated with the washing liquid did not gain any
credit.

In part (b) the candidate gained one mark (mark point 1). The unqualified statements referring to
time scale for the experiment and determining other variables that need controlling, did not gain
credit. Candidate must link suggestions to the particular experiment, in this case to stain removal
or protease activity.

In part (c) the candidate gained the maximum of 10 marks. These were awarded for mark points
1,3,4,2,5,6,7 and 9 plus 2 marks for QWC.

Mark points 5 and 6 were awarded for controlling the temperature. Mark point 6 was given for
identifying the need to control pH. Mark point 8 could not be awarded as using a pH meter to
monitor pH is not sufficient. In laboratory based experiments we would expect to see use of a pH
buffer. Mark point 6 could also have been given for the for the description of the need to keep the
volume of enzyme constant but again no method of control was described so it would not have
been possible to give mark point 8.

For part (d) the candidate provided a clear table with headings that matched the proposed
investigation and evidence that repeat data would be used to calculate a mean value (mark
points 1 and 2). Although the candidate drew the axis for a graph they did not provide any
indication of the type of graph to be drawn and the y-axis label did not include the term mean.
So mark point 3 was not awarded.

If carried out properly this investigation would not produce a straightforward correlation between
concentration of protease and protein digestion. Rather, an optimum concentration of protease
would be found, at which point further increases in concentration would have no effect on the
digestion. Hence no marks were available for suggesting the use of a statistical test to test for a
correlation. Instead, it was hoped that candidates would suggest how the data could be used to
identify the optimum concentration of protease.

In part (e) the candidate gained two marks (mark points 1 and 4). Again the reference to
temperature being a limiting factor was not sufficiently specific to gain credit. In this case
candidates needed to refer to the idea that other limiting factors might affect enzyme activity or
stain removal.

|
% Plus
\ Examiner Tip

When you suggest preliminary work you should make
clear the context of your suggestions. e.g. 'Determine
the time scale for measuring stain removal' would gain
a mark but, 'Determine a time scale for the experiment'
is too vague.
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(b) Suggestions for preliminary work that you might undertake to ensure your
proposed method would provide meaningful data.

(d) A clear explanation of how your data are to be recorded, presented and analysed |
in order to draw conclusions from your investigation, ‘
(4)

Prokirse, Concentreion/”. | Tioww Taken for Strin o be Removed /<

Rake of Pbeage feacin/s ™" Use. Speaman's Ron k. Comelafon

GCE Biology 6BI08 01 15



16

(e) The limitations of your proposed method.
(3)

realcandﬁrﬁms “whn_ stzin-remo urdﬁwtd

..................................................................................................................... i aﬂ‘l.nr e mfkﬁbfa'ldﬂw
m Stains mﬂ-g et Jm o f af fmhm ld {Tot:?ormtlon 3m22 marks)

TOTAL FOR PAPER = 50 MARKS

ﬁ ResultsPlus

Examiner Comments

This response to 3(b) gained all three available marks (mark points
2, 3 and 4). The first statement would not have gained mark point 1
as it does not say why the method should be practised. Similarly, the
second statement is too vague and by itself would not get mark point
6.

For part (d) the candidate produced a clear table with suitable
headings and indicated a mean value would be obtained (mark

points 1 and 3). The candidate then went on and included a final
calculated column for rate of enzyme activity. The candidate suggested
presenting the results in a scatter graph (which was accepted although
a line graph would have been better). Axis labels matched the table
and mark point 3 was awarded.

In part (e) the candidate gained all three available marks (mark points
4, 2 and 3).

A
2@ ResultsPlus
Examiner Tip

Always qualify the suggestions you make in terms of
the proposed experiment. So if you are investigating
protease activity include that in your suggestions. e.g.
identify an appropriate dependent variable to measure
protease activity.
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Question 2 (b) (c) (d) (e)

The tabulation and graphing skills (b and c) required in this question were relatively
straightforward. However, a surprisingly large number of candidates struggled to produce
suitable headings for the table. Most were able to calculate the means correctly, although
some gave answers to an inappropriate number of decimal places. A significant number
of candidates chose difficult scales and as a result made mistakes in plotting the bars and

error bars.

Part (d) of the question proved challenging to many candidates. The majority were able to
gain mark points 1, and 5 and many gained an additional mark from either mark point 2 or
6. Very few were able to select an appropriate number of degrees of freedom (mark points
3 and 4). Explanations for the results when provided were often confused or inaccurate.

In part (e) candidates frequently gained mark point 1, recognising that other factors may
not have been taken into consideration. However, they generally did not go on to elaborate
on this (mark points 2 and 3). Many candidates recognised that the sample size was small
and gained mark point 4.

(b) Prepare a suitable table to display the data obtained and calculate the overall
mean for the numbers recalled by these 15 students, both with music and with no
music.

— (4)
Aumber o4 number recaded by @indjvicduals
Individua/ - - -
No  mysic WHh music
0.3 q.0

; - | S ;03
c (0.0 (6.3
D .3 0.3
E "n. # 9.3
F . 3 - .o
& .3 q.4
H 0.3 lo.3 |
1 (2.3 (0.3 -
. o I q\__? —
F (0.3 lo.0 .
L .3 l10-3
M 1.3 9.7
N . 0 li. o
0 1.0 G 7

Méean 10.9% 0.}
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(c) On the graph paper below, draw a suitable graph to show the effect of listening
to music on the overall mean for the numbers recalled by these students. Include
on your graph an indication of the variability in the overall means,
' (3)
Main nunper of
“med P T ' T R JEEIRELE
wyoone Filil T T ] n iR
individval || | TR T T LR g ASSR AREAS AARRN SSNny
o 4 TR T -
44 ~ -
’ "o =t Sp b= T
| [ i I
(6.0 H =
7.0 - -
HHTE T T HH H HH
§.0 t ey iauaa e ESSRETRORS S |
e INTH 5 D
< T i E L ! \ L
O '_'r Ly 4 b - .
Ao music With  music Type of
Surrounding
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(d) The student applied a t-test to explore the significance of her results.
She obtained a result of t = 3.30 from her calculation.

The table below shows some critical values for t-test calculations.

Significance level (p)
Degrees of freedom

0.05 0.01
14 214 2.98
15 (2.13) 294
16 212 292
17 2.1 290
18 2.10 2.88
19 2,09 2.86
20 2.09 285
21 2.08 283
22 2,07 2.82
23 2.07 2.81
24 2.06 2.80
25 2.06 2.80
30 2,04 2.75
oo 1.96 2.58

What conclusion can be drawn from this investigation?

Use the information provided in the table and in the graph you have drawn,

together with your knowledge and understanding to explain your answer. ()

™Me @lcularedd + value. (+= 3.30D i5 grecder N critical t Valu®

(293> a+ 5y ggnHicance [ewl. Tnevefore, there is an evidence

mugic ond surrouhding  niHh  Music . The person (an refall more

as it stimulates brain . When vraln werk—for-
............................................... A A A A A A A A A—
process  nformation  a the same time, the etticiency for memorsing
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(e) Suggest why it may not be reasonable to draw a valid conclusion from the results
of this investigation.
(3)

Some  ctudentks moy be ued fo Mmemprse wHile |listening 10
music. Also , ditterend percon hag ditererst recporse +o Mmusic .

Beddes . m e this investigation . +hexe—is he €4 from proctico nror
! _ e e g _ _ N oot

ﬁ ResultsPlus

Examiner Comments

In the response to part (b) the candidate has produced a suitable table with all the raw

data and with correctly calculated means. The heading 'number of numbers recalled by
individuals' was considered sufficient for mark point 4. The majority of candidates struggled
to produce a suitable heading for the table.

The candidate scored one mark for the graph, mark point P. The graph contains all the
elements of a good graph however, an error in plotting the first range bar and a poor y-axis
label prevent the award of mark points A and B. The expected graph was simple, two bars
with range bars and as a consequence marking was strict with many candidates losing marks
for mistakes such as those illustrated in this example.

This was a fairly typical response for part (d) with the candidate gaining three marks, mark
points 1, 5 and 7.

No marks were awarded for part (e).

A
Q ResultsPlus
Examiner Tip

When presenting data take care with table headings
and axis labels on graphs. Headings and labels must
be accurate. When you plot a graph using tabulated
data, the axis labels should correspond to the headings
used in the data table.
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(b) Prepare a suitable table to display the data obtained and calculate the overall

mean for the numbers recalled by these 15 students, both with music and with no

music.

(4)
studgnt Mean aumbsc 6f aumbgcs corrscily fncallfd
No music With music
A 10-3 9.0
B 1.1 p—
“ C“ 10-0 107
D -1 10-3
E 1.1 9.7
’ -3 ty-0
(€] 10.9 Q.3
H 163 10 .7
! a3 10 -3
- ne Q.1
- o1 10. 0
- 10.3% Jo- 3
. e 9.7
N .0 .o
0 1.0 :1
m':::: 10-9 0.\
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(d) The student applied a t-test to explore the significance of her resuits.
She obtained a result of t = 3.30 from her calculation.

The table below shows some critical values for t-test calculations.

Significance level (p)
Degrees of freedom

0.05 0.01
14 2.14 2.98
15 213 2.94
16 212 292
17 21 2.90
18 2.10 2.88
19 2.09 2.86
20 2.09 2.85
21 2.08 283
22 2.07 2.82
23 2.07 2.81
24 2.06 2.80
25 2.06 2.80
30 2,04 2.75
oo 1.96 2.58

What conclusion can be drawn from this investigation?
Use the information provided in the table and in the graph you have drawn,

together with your knowledge and understanding to explain your answer. (5)

Nay ha}e.qﬁhn.s.i_; ______ is. anactad . The calculaled valug €3.50) s drmfu than_1hg

ciidical "01'.1} (__-J‘CHJ_) a1 £ & nitizan ce h.'_.llli a4 30 JI.GEAR.& °‘P :r.‘;lJoM .

Thers is aﬂj*mn* _______ dffainnca. in. shord - dacm mmo'ﬂbf-*'ﬂm ...................... |
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(e) Suggest why it may not be reasonable to draw a valid conclusion from the results
of this investigation.
(3)

T tt)e number o slodaeds ace invelvad in dhe axearionpat.

Shod-4gem mamory of stadents maa diffar individually -
i i d

thaes acg many  othec ocdors 4hat arg  not contrdilnd .

................................................. e R

ﬁ ResultsPlus
Examiner Comments

For part (b) the candidate produced a good example of a table
with accurate headings and accurate means, gaining all four
marks.

In part (d) the candidate has made a reasonable attempt at
providing a conclusion and an explanation of their answer
gaining mark points 2, 1, 5 and 6. For mark point 5
candidates must refer to a significant difference, as that is what
was tested.

For part (e) the candidate gained two marks, mark points 4
and 1.

A

2/ ResultsPlus

Examiner Tip

When describing the conclusions that can be drawn
from statistical data you should generally refer to the
null hypothesis and do not forget to describe what the
results show.
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Based on their performance on this paper candidates are offered the following advice:

e Candidates should make sure they understand the underlying biological principles being
explored as well as the practical techniques employed.

e When planning their answers to questions candidates should ensure they understand
the context in which the question is set and must apply their answers to this context. It
is particularly important to bear this in mind when using mark schemes with previous
papers in preparing for this exam.
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Grade Boundaries
Grade boundaries for this, and all other papers, can be found on the website on this link:

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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