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Introduction

This was the first session for this paper, the international alternative to the individual
investigation for unit 6. Although it is impossible to mimic the assessment and learning possible
through the carrying out of an individual investigation we have tried to mirror the marking
criteria range as far as possible.

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

Candidates tended to score highly with question 2 where they had to present and analyse data
provided for them, but most scored relatively poorly on question 1 where they needed to rely on
their understanding of both the practical techniques and biological principles behind one of the
core practicals.

With question 3 some candidates struggled to identify what needed to be included in each
section of the section. Where possible examiners marked across sections to credit candidates

to who had demonstrated an understanding of what to plan in an investigation even if they had
included it in the wrong section. Just as in the main unit 6 reports key areas of weakness include
consideration of the value of preliminary work and how to analyse and evaluate data obtained.

In preparing for this paper candidates should have a good look at all of the core practicals in the
specification and make sure they understand the underlying biological principles being explored
as well as the practical techniques employed.

They should also read the criteria for the unit 6 practical biology and investigative skills carefully
and to get a good idea of the sort of things they need to consider when tackling a planning
question. Although they are not required to carry out a specific statistical test they you should
be aware of which types of test are appropriate for which types of data so they can plan to
collect sufficient data for analysis.
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Question 1(a)

1ai. The majority of candidates came up with a suitable factor (normally temperature). While
many candidates were able to write a testable hypothesis, quite a few did not understand how to
formulate a hypothesis based on the dependent and independent variables.

1aii. Use of biological knowledge to explain the hypothesis was variable. A good number of
candidates were able to get all 3 marks using their knowledge of cell membrane structure.
However, a number of candidates were less sure about the cell membrane structure, particularly
in reference to lipids instead of phospholipids, but they managed to get some marks through
commenting on proteins in/on the membrane and their denaturation at high temperatures.
Quite a few candidates just related temperature to enzymes and denaturation without reference
to the cell membrane and equally a number of candidates just referred to temperature and
kinetic energy of molecules in relation to diffusion rather than the affect on the structure of the
membrane.

This suggests that many candidates may not have understood what was happening when they
covered this core practical during their course.

(a) (i) Suggest one factor that affects the permeability of the beetroot cell
membrane.

Write a hypothesis for this investigation that the student could test.
(2)

Factor ... Thi......(gﬁc.p.njﬂtﬁm. ..Q.Q. q.lﬁ.ﬂ..\/\'.n..\.. . h.‘.sf{’;nn.‘. :

of _aleskol... Selfian.and... A, ..Pe;rw.ﬁiaili.f. b becfionet....cel! bt As
..W........Qa.nmf[mT;nn. . o£ calohal incitases ‘.ﬂm...Fit.r.-'r.u.ﬂL.;..ln‘T..... of Lethost

CollalSe MRS S .

(i) Use your biological knowledge and understanding to explain and justify this

hypothesis.
(3)

These YJLDSFI’\O[IFi r{: L.i.‘q-/x.r... can... loe ......... ii{iSfF..F?..IVPJ. LA 'T’i'\ﬂ .ﬂ.'.Co.Lv{.fc,. .
.....Sp_[,\a‘f:w..-....thq‘,. as... Ak ...(nf‘!;e.nij:.".ﬂ. op altalol inCieg S5, Mar. ...
4!"4 Mo.rk ’our'ﬁm cf ,OL‘UIIOLO”’JIO‘ __[ou'{“)(tf is A-.‘S.r nlv.l’..d.rﬁ.wJ.'fT"!j

B T (< IR e AT %‘nj PevwaL|'l‘f7 up . Iaﬁrmn‘r el WmLmnP

This is an example of a good response that scored all 5 marks available.
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Examiner Comments

1ai. This candidate has identified a suitable factor and included the independent and dependent variable in the hy-
pothesis. Reference to a significant correlation alone would have been a weak response, but they go on to suggest
a clear trend. Ideally they should refer to what is measured in the investigation as their dependent variable, i.e.

the intensity of the colour of the solution (or similar).
1aii. This response clearly shows what part of the membrane is affected and explains how the alcohol affects it.

They also go on to explain the effect on permeability of the membrane and suggest a suitable trend that would be
expected.

.

(a) (i) Suggest one factor that affects the permeability of the beetroot cell
membrane.

Write a hypothesis for this investigation that the student could test.
(2)

rcor 00 Hrickness of bockeok’s ol wenbrane.
nypothesis. e thicker the  membrane of boedtood e,
he .__xniensﬁ\}_q___o{ red ourotion inthe defilled water wll

(i) Use your biological knowledge and understanding to explain and justify this

hypothesis.
(3)

....... Beabvoet s (&) membbrane 1 0 semipermeate membrane
Whehalows __un_lg cerfain_ions_ 0r molecules *o?e{hﬂo and
ot @) Mebrode o mode upof  loger ot matrix ke

p f0}ein strvcture, mosoic pai_le_r_n_,_ﬂ Witn ths malaathere are
Muny g4k gutipdsand.pore.prefein. B the mermhione's
_______mc:{x_ixj\s.wr. Hick, not all Yhe red Niguidon posiodt
6 1.\ .\ﬁ\lu Jl_irfnq.___ﬁs and Ao due AU Yoe_smaller surfore

0xe o Voot o Mavement ,u_%_h_gm_&_jxs__n_n\q__i\\\ t0) hh.l.wm...x:e_d{h?A. .

This response scored 0 marks.
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This is an example of a candidate with a relatively common misconception that
cell membranes may be different widths.

(a) (i) Suggest one factor that affects the permeability of the beetroot cell
membrane.

Write a hypothesis for this investigation that the student could test.

water lath .
Factor 'TCMferaJ«ure ot distiled—sartanc.

Hypothesis .. BeBlwest—  Termeakilhy of keetroot cell memoranes increases .

(i) Use your biological knowledge and understanding to explain and justify this

hypothesis.
(3)
As demperature increases , cell wall j5  broken down. Mere
o Pigrent woecules are able do diffuse  Herowsle cell membrane

oo Iensity  of  ced colowration n e distilled water jacreases.

This response scored two marks for ai) but no marks for aii).

Examiner Tip

In preparing for this paper candidates should have a good look at all of the core
practicals in the specification and make sure they understand the underlying
biological principles being explored as well as the practical techniques employed.
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Examiner Comments

This response illustrates another couple of common errors.

1. They refer to the cell wall rather than the cell membrane.

2. They describe the affect of temperature on enzymes in the cell rather than any component of the
cell membrane.

3. They could have scored a mark if they had been clear what was happening to the pigment (belatin)

molecules i.e. they were leaking from the vacuoles (cells).
L J

Examiner Tip

In explaining a hypothesis make sure that you are clear about what is being affected (in this case
the components of the cell membrane, causing the membrane to become more permeable and
allow the belatin pigment to leak out of the cell into the solution = the dependent variable) and
how it is being affected by the factor that is changing (the independent variable).
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Question 1(b)

1bi. Most candidates successfully identified at least one variable to control and many got two. The
most common mistake here was using a vague term such as amount or size as a variable rather than
something that could be more precisely measured like volume, mass or surface area.

1bii. A number of candidates did not relate the control method to their answer in (i).

Those that stated size gained a mark if they stated using a cork borer and then cut the cylinder to a
stated length. However the name cork borer escaped some.

A lot of candidates gave a very general response to the last part of the question. They did not
understand that the answer had to relate directly to effect on the results.

Plus

ENEEI NG

Although size was not allowed, they did clarify length to salvage a mark for bi. Amount of water was too
vague for a second mark for the factors, but they were given credit in part (bii) for measuring the ‘amount’.
The explanation of the effect also reveals a common misconception that osmosis is the process involved. They
also fail to say how the colour intensity will be affected (e.g. decrease with increasing volume of water).

J

(b) (i} State tweo factors that need to be controlled in this investigation. <
(2) M @

L Ta o of Mo ket ot (letofh of he keehuof

o
Shonld e tlf)‘ Cordkrant
(i) Suggest how one of the factors you have stated in (b)(i) could be controlled.
If this factor had not.been controlled, what effect would it have on the results?

How the factor is controlled...mﬂ_v @ e

Qusund , x4 SO of dxhlbd  axlar ard] Bep,

Effect on the results if this factor is not controlled......... ”F «916“)‘_23(' ’Zi‘ '(C’"l Co’”ﬁ’ow
e_amernd- of  Clontent @ME.@ out of de all
axll b affeckd. Moo watsy caures mofe Corkal

o wme <pll itz anles . lss weloy (s csmdent.
e ineasihy, waanred from. Do clonimetes Al ke affeckd.

This response scored one mark for each part of the question.

Examiner Tip

Please note measuring volume with a measuring cylinder was just accepted here, but A level
candidates should know that this is insufficiently precise for most measurements of volume.
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bi) size and amount were too vague, particularly as the size here relates to the beetroot cells!

bii) This response gets the mark for measuring the same volume of water with a pipette and going
on to successfully describe what would happen to the measurement of the dependent variable if the
volume had been increased.

(

(b) (i) State two factors that need to be controlled in this investigation.
(2)

1.7 v Sze o). Yoa..... eedont. .. O
2 Tt . awmaownd A SRR AR Xt et higed,

(i) Suggest how one of the factors you have stated in (b)(i) could be controlled.
If this factor had not been controlled, what effect would it have on the results?
(2)
How the factor is controlled.... Jov..an ... wM vt . Eétuvmtedy Mot Gmevnt o)
TV S o GYNIE VIR e S S T S (7 S ST 2T e 7
A Mo gay e Mese vt akosAly  ft Seuar  vobmee

L S | Foe b} Morrt . A et et o e MF""'HA, He
B LIV SRR 7 BN SRV T S 1 o7, W M pleamepe enld

nak M T ~ Einrn b /(QIO‘('V) I Awbr"’#i W,

This response scored no marks for part bi), but two marks for bii).
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Question 1(c)
Many candidates did not understand the idea of systematic error.

Many candidates stated/identified the dependent variable and these, on the whole, referred to

calibration of the colorimeter to reduce a systematic error. However, a lot of candidates did not
stated/identified the dependent variable and consequently just listed general comments about

reducing errors in the investigation.

(c) Describe how you could reduce systematic errors|in the measurements of the

dependent variable in this investigation.
(2)

Velece ORLAAEC. Mf Ry e R0, SO0 .y Rk, AaoNod
CONES..... LA O COAMSETENS LA ARSI DO, A LIONE. VR .
LAOEINSOT.. .. o3, 000, X0 AR, .o LRROON... e, Mo, vaer
_-:%g);__;w-) WRGTROK...... QL% W..... OACOON 1. HESR.... 3005, AR, Py, S
NBOOR . QO "Cru\r\uwb\;n,\hu\ A

(Total for Question 1 = 11 marks)

This is an example of a good response scoring both available marks.
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This response identifies the dependent variable and demonstrates a good understanding of systematic
errors in the context of this experiment, recognising that calibration, filter selection and rinsing will
all help to reduce systematic errors.

.

(c) Describe how you could reduce systematic errors in the measurements of the
dependent variable in this investigation.
(2)

wnar . e rmmge_rgma_[\s_ ond can.. lowex. . or ..
WNOROR. it o k. Ane Course ofF e expenment:

(Total for Question 1 = 11 marks)

This response scored no marks.
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This is typical of many responses that focussed on better measurement of the independent or control
variables and did not therefore demonstrate an awareness of what a systematic error is.

(c) Describe how you could reduce systematic errors in the measurements of the
dependent variable in this investigation. o
@epcai o expefiment @ ot lecsY D rimes
at . ech c|1“ffe:€m+ @H 4-To .e,fffmr‘n(:ﬂ(’, A0V
in Vomon . reocdion Haad Ao MQM.PL___. OF...L.N
@ uNONg. fecdi;za of . Hu..calonmeder..

[—f\ls,o we . anotlher  Student  to. ,f.e.()ec_d Hau

(Total for Question 1 = 11 marks) _

This response scored no marks.
IS
Examiner Comments

This is another typical wrong response where candidates consider repetition as the way to reduce
errors, although this will often not reduce the effect of a systematic error.

Examiner Tip

Under Practical Biology Skills in the specification it states: ‘Possible systematic errors and random
errors in generating results are identified and explained.’

Candidates should therefore be supported in identifying systematic and random errors in their
practical work, particularly the core practicals identified in the specification.
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Question 2(a)

A large number of candidates do not know that you have to have the words ‘no significant
difference’ (or similar) in a null hypothesis such as this. There was also a significant number of
candidates who compared the two variables in the hypothesis (altitude and number of red blood
cells in the blood) rather than comparing the two sets of measurements (number of red blood
cells in blood before and after mountain training).

(a) Write a null hypothesis for this investigation.
(1)

£ #

Theso id.. cro. .. & g.r,e.-_-b?_{du..ca,«.«.dg’.. . c.d%.&@fﬂ Cg bt 7 2
ré 7 . ) . ] ’

e ,71 [LR.C.x0 ,/,o./m,q cy{ blood "f?{-_'_?{r..uf_-‘. BP0 P Bt T At

cnol .::Z/ (e,.k 20 e G, T Al A, ‘f -

LY
.

A good response scoring the one mark available.

Plus

Examiner Comments

This response correctly states a suitable null hypothesis for this investigation.

(a) Write a null hypothesis for this investigation.
(1)

T\”{J“mm QCW J‘)WD . d@@’ﬁ U\L N rr\g'w‘_f’:(;ﬁ"t.,h
mm{ 10 0 o b QA ..I\Qi-'*?_."- M deos  vob

\”0\\3 o Ok on e v 20w o6 ok Biod,
C\lg A G\f\ﬁt‘@g b@

This response correctly states a suitable null hypothesis for this investigation.An example of a response
not worthy of the mark.

Plus

Examiner Comments

This response does not score the mark as it does not refer to 'no significant difference’ rather than just
no effect.
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Question 2(b)

This question was answered well by the large majority of candidates. However, the quality of
tables varied considerably. The main errors that lost candidates marks were with units in the
column headings and in a few cases the correct sign for the calculated differences.

(b) Calculate the difference in the number of red blood cells before and after the
mountain training for each athlete. Prepare a table to display the raw data and
your calculated values.
(4)
pumbe of rod | numker of red - -
RIS i @lls pefoe| beed colis offer R\i:m mmﬁlebm
mountel frdiing |woureln, fraiging | Cells. (x10Ppardin®
A | 5D 49 | o
B | &5 5.3 0.5
c | 49 | Eff | 0¥
b | 5.3 55 0.2
E| 5% | ) 0.2
F| S50 | s¥ 0.4
G| k3 <.3 0.5
H] 51 | 5.6 0.5
I 5.5 5.\ —0.4
mear) E.la 5.3R

A typical response that scores 4 marks out of 4.
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Examiner Comments

A typical response that manages to meet all of the marks required for the question.

Biology 6B108

(b) Calculate the difference in the number of red blood qgl,l@ndéﬁé? the
mountain training for each athlete. Prepare a table to display the raw data and
your calculated values.
(4)
Arhilaies Mo ¢ cad Blood) eN\s x \g? paccimd
! 20005 snounriy AL mounkon DS Suognie
: Em&n{w& l—rm:-t\\"n& ot wuvber of
! ced \o\ood ('S .
A &-0 49 o -\
B &\ S-3 H-2
c 4 -9 c-7 0-8
O -3 S-S o2
€ N § b o-=
F 5-0 &Y o-4%
& 4 - & &-3 ©-5
i\ S -\ 5-6 0-&
I_ <. < &\ O-4%

This response scored three of the four marks available.
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This illustrates one of the typical errors where the candidate has ignored the negative values
for the differences with candidates A and I.

r’
(b) Calculate the difference in the number of red blood cells before and after the
mountain training for each athlete. Prepare a table to display the raw data and
your calculated values.
(4)
_ ———— ” - JM:
A"‘Hp\lé'l'rc‘g N'v“\"‘-tﬁ“-" a‘(‘ 1‘!‘.0[ L[‘,.A catls x |o per
fabe) | Bloed befovee | blosd efter -.
Mq.\.\'}“; W -+\(.._:\\'.l‘\%. i Mdhv\-{'ﬂ\[ﬂ "'Tun\r-ll.\j.. 3

A 5.0 kA9
I 1. R ‘ -
[ R S S
- - _T_ S T_ - B
El e [ & 9 | 5.3
| D | s | s.g
| E Sk S. €
l__._ . .
| F S0 S 4
— i -
| @ 4 8 .3
{. — R —

H Sl S

T S-S S.1 _
i L6l 4% 4 Tatal |

This table only scores one of the four available marks.
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This table has not displayed the required values stated in the question i.e. the raw data and

the calculated values for the differences. As a result the table is not suitable and the marks for
calculating the differences are not available.

- o _ . S
(b) Calculate the difference in the number of red blood cells before and after the
mountain training for each athlete. Prepare atable to display the raw data and
your calculated values,
# =t €l blew = b CPd \Oed (4)
, ce\ calle
A \es | B sep \ene) [ Fove en erdl dickevence "1
_ & _S . \ ~ \:)'\ 1 C‘J .'-)_
< Y4 %. A X
S __D_ i 5.3 ' 5.5 ©.2
€ -
—_— _l::) .\-{ | ': ' _(a I 0.1
F B, O c T
-~ - [ °% | © "
T
G M.% | 53 6.5
S T NS S S . 6 ©.5
| Tl 56 1 s ~ oM
Mean - . l I mh&‘ T
\Ic)\k.u? | (.)t\ L)"ut t]_.%

This response scores three of the four available marks.

This response has lost a mark through not including suitable units in the column headings.
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Question 2(c)

Most candidates gained two marks for correctly understanding and applying the term anomalous
result. A few candidates lost marks by not explaining why they had decided a result was
anomalous, instead they provided biological explanations about what could have caused an

anomalous result e.g. disease.

(c) Identify an anomalous result in the data from the athletes,
(2)

Akhleke T has a negabive  Change | —@F - 0.4

Give one reason for your answer.
L Almosh  all. othey  athlekes  has  aw jnevease in

tha B ved blood cell count while athlebe L

has a' decvease .

This response scored both available marks.

Plus

Examiner Comments

This was the most common response to this question.

(c) Identify an anomalous result in the data from the athletes.
(2)

VA (0 Ezse

LGy B had . on Ao d 0941\0 &F 4 cells [dm”

Give one reason for your answer.

QCC.:WQ? Me. . .qunr_'tuciﬁ_ a4 Yoe . vedwe, wl Ve, &i%ﬁw AS Wf‘BMddﬂ
. A:{‘tﬁ'ﬁ’/ﬂr .Q[}?nf\ all tne  AAwas, The /w.f.sl.rﬁ& J}(ﬁ atacsiA. ofles
............ { ./\Ai.u.n'.c{.dnl__s_._ O ke 0.%..h

This response scored both available marks.

Plus

Examiner Comments

This response was also worthy of full credit demonstrating that anomalous results are
any results that do not fit the general trend.
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Question 2(d)(e)

2d. Almost all candidates produced the right calculation. The main error here was missing units. A
few candidates, incorrectly, gave answers to 3 or more decimal places, and a few made mistakes
in rounding down instead of up.

2e. The majority of candidates produced a good bar chart showing the results. Some missed out
‘mean’ when labelling the y axis or failed to give the units properly. Few candidates included
error bars, which are a useful addition when plotting means to show the range of results
obtained. A few candidates produced graphs of a very small, unsuitable, scale, or used very
awkward scales (e.g. going up 0.7 per 10 squares) often resulting in plotting errors.

(d) Calculate the mean number of red blood cells per dm? of blood for the group of
athletes before and after mountain training.
(2)

12
Mean number of red blood cells before training ....... .1 010 dmiek blooc]
12
Mean number of red blood cells after two weeks training at 2000 m S» Y x .'O/dmjaf Hcrvcf
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(3)

tan
"

[

- T
arn

hude of

T

aF¥§
a N’l

eg mean red blood cell counts in a suitable graphical form.

be (o 'kaf‘niﬂb

1ot blood

%

(e) Present the calculat
red Hood

¢

cell 2yt

This response scored all five marks available.
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This is an example of a good response scoring maximum marks for each section.

(d) Calculate the mean number of red blood cells per dm? of blood for the group of
athletes before and after mountain training.

(2)

i, 3
Mean number of red blood cells before training ... Efo dm ¢ a“' (J .
Mean number of red blood cells after two weeks training at 2000 m 5- X] . m

Menh f)ﬁ Fore :.rl 'ﬂ;y\fd - { J{Mgoﬁ M4
= —
357
= ]

L
< Sl x/o dm’

meéeh a Fror Lo :x’|""-("l - '?gr C1+6 64 0f4 604 9%55

—

—_— I

/

1\

I

L
550" g

3
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2d) The second difference has been calculated incorrectly, as they have chosen to exclude a couple of the
athletes from their calculation, without providing a clear justification.

2e) although we would allow an error carried forward for the graph, the second bar was still plotted
incorrectly and the axis should have been labelled as the mean number of red blood cells per litre of blood as
this is what has been plotted.

[ )
| (e) Present the calculated mean red blood ce2 counts in a suitable graphical form,
for Grophof meanf red plood oll ot biAIR or) abiw 3
: Freimny
E B 1 ._ 0 e 'I' LTI
{ 1 e
PR
ENEEESEEEEEEEEE
‘ HEHH
iif e Eeass
5 MR R e
i | FE |
N b I : :
mma IBEE NN AN AARE . mumas amm BEERAAE A
i e |
‘ BRSSE Fecaneante IaEl &
Te b 4 e Ieea s cesest et el oaSS Seacd Sascdasaialios
= j H fEsies | % ;
~a B . mmm e i um . i
> [ 1 { I
= asaste e
- 1 | A H ! ]
~ [ } 1 ’ " i "
- : H HHHHHH i
- Sasaak L 8 5 =;
s 21 EESEd iEnaEs £ A anana on a t |
iy ! HHHH ! " I
il | 1
13 HE ;-
N L T finmmceme: H
@ t I
= ] E SEssianasd
7 _ | ann R I u i
L+ H F i =
HHH + H |
i H 1’ f
Jaanaaiai NRAREARAR SARRRAARAE AN |
] H i |
i 1 . | | A nEn
fefore A[}ff
eraimng Eramme
(

This response scores one mark (out of two) for 2d) and one mark (out of three) for 2e.
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‘ Examiner Tip

Follow the question directions carefully for calculations and make sure you remember to bring your calculator
into the exam.

When plotting graphs, chose a scale that will spread your data over the majority of the page, but use a simple
scale that uses the decimal paper to make plotting easier and quicker. Remember that you need to clearly show
that you have broken the axis between 0 and your next labelled data line if you are just plotting the top of the
data range to magnify the differences between the two sets of data (e.g. plotting 5.0 upwards). Finally make
sure axes are carefully labelled with a description of what the variable is and include the correct Sl units.

(& >
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Question 2(f)

The majority of candidates were able to interpret the significance of the calculated t value and
the critical value table at the correct significance/confidence level. However, the majority of
candidates only stated their conclusions in terms of the null hypothesis rather than a conclusion
for the investigation identifying what the effect of the altitude training actually is.

A very small number of candidates clearly did not understand the statistics at all, despite this
being a clear requirement of the specification for unit 6 (interpretation and evaluation).

Plus

Examiner Comments

This is an example of a typical response scoring all three marks where the candidate has
identified the effect of altitude training on the number of red blood cells, correctly interpreting
the results of the statistical calculation using 5% confidence levels.

(f) A t-test was applied to the data to test the null hypothesis.
The calculated value of t was 2.24,
The table below shows the critical values of t with 16 degrees of freedom, at
different significance levels.

Significance level (p) 0.20 0.10 0.05 0.01 0.001
Critical value of t 1.34 1.75 212 292 4,02

What conclusion can be drawn from this investigation? Use the information in the

table to explain your answer.
(3)

The  calcalnged aowms. of € e (f\l%;\e( &‘mm ....... the. .
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Medtethe. otieces Q:&gove ond. agkr S \"\3&@‘:;&
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(Total for Question 2 = 15 marks)

This response scored all three marks available.
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Examiner Comments

This is an example of a typical response scoring two marks for correctly interpreting the results of the
statistical calculation using 5% confidence levels. However, they have failed to identify what the trend/

difference in the results caused by the altitude difference is.

g

(f) A t-test was applied to the data to test the null hypothesis.

The calculated value of t was 2.24.
The table below shows the critical values of t with 16 degrees of freedom, at

different significance levels.

‘;ignlﬂcanceleveltp} 0.20 0.10 LO.US 0.01 0.001
| Critical value of ¢ 134 (175 [212 |292 [402

What conclusion can be drawn from this investigation? Use the information in the

table to explain your answer.
(3)

__.']he_____csltﬂ‘._qiﬁ.ﬂ 't vn.l.\ﬂ.?.. (71‘-[') ________ W Lo | e ___'_ﬁ'wn___."[’inc..__.(_ ! j.tq.|..’t
value (2:12) 1. _‘_15_7/.. _________ can..faiabnq ______ leve| (f:r? 0-95), Hence,. thert
iS..a I!‘jﬂiﬁ'ﬁfﬂn‘.t. O{P‘Q‘VMCE LETHE-E!"?_ . ‘ﬂ!t hqu?r" . n{' vd L'an
Q“ _Cnuﬁfrs_ Per otra] U_a_-__al qffer __ffw-h,‘_n_:] _aT cjn”fwn'r fen ..}P*El

ve. noymal sea lewl and 2008 m  alek. Sea. lowel

Examiner Tip

If asked to draw a conclusion and there is a difference/trend in the results

- don't forget to say what it is.

This is typical of the majority of responses that only scored two of the three available marks.
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Question 3

This question achieved a very wide range of marks with many candidates recognising the features
of a good investigation, but many candidates clearly did not know where to start or what to
consider.

3a. Many candidates did not understand this part of the question and wrote general statements
to do with the method.

Many candidates trotted out descriptions of how to do random sampling with quadrats without
relating it to the question in any coherent way.

Sometimes it was possible to confirm that the sampling was to compare the differences in yield
with difference in seed sowing density by looking at the answer to 3c.

Safety and ethical issues varied but were often vague. Insect bites, snake bites, plant allergies
and soil pathogens made up the bulk of the safety issues. Ethical issues were on the whole too
vague i.e. avoid damaging the environment or trampling plants/insects.

3b. There were some good responses to this part of the question. However, many candidates
clearly do not understand the value and purpose of preliminary work. Very few candidates
identified the need to determine an appropriate dependent variable.

3c. Many candidates had trouble with clearly defining a suitable dependent variable for the
investigation. Many were comparing differences in density of germinating seeds to the density
of sown seeds rather than percentage germination relative to sowing density. Few realised it
was a question of measuring something about the plant growth, for example, dry mass in g per
unit area. Describing differences in sowing density for an independent variable was usually
more satisfactory although many candidates did not provide specifics about planting the seeds
at different densities and too many students just referred to planting seeds their seeds ‘too far
apart’ and ‘too close together’ as their independent variable. Most candidates gained at least
two marks for identifying two variables which needed to be controlled but many candidates
failed to explain how to control them. Some gave details of how to measure a range of abiotic
factors without making it clear how doing this would help to cope with variation. Several
candidates wrote at length about variables to control and very little else so their method was
incomplete.

The quality of written communication was very variable. Many reports were disorganised and
some where very difficult to follow. The use of scientific vocabulary was variable. Spelling varied
considerably. Grammatical errors were due to the disjointed and bitty descriptions given by many
candidates.

3d. Some candidates did not understand what was expected of this section and just used it to
finish the method here and put what they would measure etc.

Tables were often poor with correct headings missing. Means were often considered but not
always correctly. Graphs varied considerably. A number of candidates chose the correct format
for the data suggested from their table. A number of candidates chose the correct statistical test
for their data, t tests and Spearman’s rank being the main ones chosen. However many students
did not know which test was suitable for the data as they had presented and proposed statistical
tests that were inappropriate to what they were proposing to do e.g. suggesting a t-test for a
scatter diagram.
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3e. Most candidates gained a mark for saying there were abiotic factors that were difficult to
control unless one used a greenhouse. Some of the better responses recognised other limitations
such as the effect of animals eating the seeds, that greenhouse conditions might not correspond
to those in the field and the difficulties of ensuring genetically uniform seed. Few scored all
three marks. A significant number of candidates referred to predators of the seeds.

(a) An outline of a suitable sampling technique for this investigation and whether
there are any safety and ethical issues you would need to consider.

(3)
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(b) Suggestions for preliminary work that you might undertake to ensure your

proposed method would provide meaningful data.
(4)

_Vse. 0. gwide. ook . s, PICEAMRS. 0F. 0\aNES. 59, SISTNQUASI. ook Ot ..
pParsmies. Taxe..o . condom.molk... ale0n, SNL... g OM0d. . MNeLs. uak. .. RAANY. e .....
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(c) A detailed method including an explanation of how important variables are to be

controlled or monitored.
(10)
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(d) A clear explanation of how your data is to be recorded, presented and analysed, in
order to draw conclusions from your investigation.
(4)
o - - ¥ -Yesk
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Examiner Comments

This response achieved 3 marks (out of 3) for section a (although one mark came from the method
section), 2 out of 4 for section b, 10 out of 10 for section c, 4 out of 4 for section d and 2 out of 3 for
section e.

It helps to illustrate that covering general points regarding clear identification of variables (especially the
dependent and independent variable) and issues around the prior planning, analysis and evaluation of an
investigation can provide access to the majority of marks available.

\_

>

(e) The limitations of your proposed method.
(3)
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(Total for Question 3 = 24 marks)

TOTAL FOR PAPER = 50 MARKS

This is an example of a good response that scored 21 of the 24 marks available.

Examiner Tip

Read the criteria for the unit 6 practical biology and investigative skills carefully and you will get
a good idea of the sort of things you need to consider when tackling a planning question like this.
Although you are not required to carry out a specific statistical test you should be aware of which

types of test are appropriate for which types of data so you can plan to collect sufficient data for
analysis.
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(a) An outline of a suitable sampling technique for this investigation and whether
there are any safety and ethical issues you would need to consider.

(3)
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(b) Suggestions for preliminary work that you might undertake to ensure your
proposed method would provide meaningful data.

(c) A detailed method including an explanation of how important variables are to be
controlled or monitored.
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Examiner Comments

This response shows that the candidate understood several of the elements of investigation design, but failed
to flesh out the details, particularly in the main planning section. The dependent and independent variables
have not been clearly defined and as a result of the brief and disjointed style no credit for quality of written
response has been awarded.

3a Only just got 1 out of 3 marks available.

3b 3 out of 4 marks available.

3c 2 out of 10 marks available.

3d 0 out of 4 marks available.

3e 1 out of 3 marks available.

(d) A clear explanation of how your data is to be recorded, presented and analysed, in
order to draw conclusions from your investigation.
(4)
TR clese | dsve | eh | medoxs | methed | of | descaption | with
heddingsr | snd | units:
- Mf_ﬁ',, Cleanlate Aro . repested date.
T ML ComRlaten et
Prqw q Seqtter
(e) The limitations of your proposed method.
(3)
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- ,,R,,"{"‘ of  disturbiree to e etorgrien  Gnd e

_(Total for Question 3 = 24 marks)

TOTAL FOR PAPER = 50 MARKS

This response scored 7 out of the 24 marks available.
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Grade Boundaries

Grade Max. Mark a* A B C D E N
Raw boundary mark 50 41 36 31 27 23 19 15
Uniform boundary mark 60 54 48 42 36 30 24 18
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