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Introduction

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

This paper achieved a full range of marks, particularly with Q1 and Q2.

When candidates recognised the context in which the question was set, they generally
found Q1 and Q3 accessible and many good answers were seen. In Q1(a) a disappointing
number of students did not address the question asked. Rather than describe how to use a
spirometer trace they described how to use the spirometer itself. A number of candidates
still try to apply ‘generic’ answers to parts of Q3. This often results in little credit. With Q3,
some candidates continue to find it difficult to identify what needs to be included in each
section of the question.

Many candidates scored highly with Q2. This was particularly the case for parts (a), (b) and
(c) of the question, in which candidates are expected to produce a null hypothesis, tabulate,
present and analyse data provided for them. A surprising number of candidates were unable
to tabulate the data successfully and many appeared uncomfortable with the idea of using
median values.

Those parts of Q1(c) and Q2(e), in which candidates needed to rely on their understanding
of biological principles, were generally less well-answered.
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Question 1 (a) (b)

A significant number of candidates gave detailed accounts of how to use a spirometer,
rather than answering the question asked. Those candidates that did answer the question
asked, often scored well. Candidates frequently gained MP1, 2 and 6. A relatively small
number of candidates suggested that the spirometer (trace) should be calibrated, or clearly
identified the units for the dependent variable (MP3 and 4). Attempts at describing how

a dependent variable could be obtained from the traces often lacked clarity and were not
considered creditworthy (MP5).

Candidates often gained both marks, for suggesting two suitable variables to control 1
(b)(i). However, they then frequently failed to provide an adequate description of how to
control the variable or what effect lack of control would have on the dependent variable, 1

(b)(ii).

A large number of candidates identified soda lime (or equivalent CO, absorber) as a variable
to control. In fact, the variable is the presence or absence of CO, and the method of control
is to have an excess of soda lime.

1 John thought that there was a difference in breathing when lying down compared
with when sitting on a chair.

He decided to test this, using traces from a spirometer.

(@) Describe how he could use data from spirometer traces to compare breathing
when lying down and when sitting on a chair.

Set up.  a._spirometer. The =pirometer. trace  should

met o zero fivst. Keep the mouth piece of the -
spiromeler valve and breath . First Ao  Lhe HX’D{’HWI(”{

when _he s lying. down.. Teerm e Calculate | the  venbilation

and  caleulationg # the breathing  rake for 6o seconds.

______ Repeat the whale experiment using the same

~-meter trace <hould Le well arrange before the

SGHPEIMNENE DO GING e |
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(b} (i) State tweo variables which need to be controlled to provide valid spirometer
traces,
(2)

Te mper ature
Humidi{uj

(ii) Choose one of the variables from (b)(i) above. Suggest how this variable can
be controlled. Describe what effect this variable could have on the data from
the spirometer traces if it is not controlled.
12}
Variable T-"mf"” ature
How to control the variable B2y clo=i ng. a I the doors and windows=
in_ the room and c-'?'arr'.lj the expet iment n the =ame fime
of the ..{ﬂj_ Tf-»lppr;thur- can be measured Us=ing a
{ {-m;n':n'&ln’ Frob-e' .

Effect on the data from the spirometer traces if Ihjs variable is not controlled.
=

vent ah
L-'mlpruﬂ.urr affecls the rate . Mo lve T lhe
-{emjpr:-d[uw Inereases the pumber of breaths per minude

will inerease Al=a the -{.‘Aﬂf volume will Nered== , This

<J\ will inerease |he 1.4’!1{”11.{:'0111 rate .
Resultslus

Examiner Comments

In 1 (a), the candidate has answered the question asked and has scored 3 marks. The candidate
started by suggesting that the spirometer trace should be set to zero. This was not accepted as being
equivalent to 'the spirometer trace should be calibrated', and MP4 was not awarded.

The candidate then clearly identified two suitable dependent variables, gaining MP1 and 2.

A third mark was awarded for the description of how tidal volume could be determined from the
trace, MP5. This could have been awarded for the description of how breathing rate was determined.

The candidate did not give units for any of the dependent variables identified, so did not gain credit
for MP3.

Both suggestions for control variables were accepted in part 1 (b)(i) and the candidate gained 2
marks.

In 1 (b)(ii), there is not sufficient detail of how the temperature would be controlled to gain the first
mark. Use of an air-conditioned or temperature-regulated room would have been sufficient.

In attempting to explain the effect of changing temperature, the candidate has mixed up the effect
of change in environmental temperature with fever. If the environmental temperature falls, this
will result in increased muscle activity (shivering) and increased demand for oxygen and thus an
increased breathing rate.

A

Results?

Examiner Tip

us

The units of a variable are important. Remember to include suitable units when describing
variables.
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1 John thought that there was a difference in breathing when lying down compared
with when sitting on a chair.

He decided to test this, using traces from a spirometer. -

(a) Describe how he could use data from spirometer traces to compare breathing
when lying down and when sitting on a chair.

(4)
Breathiog rate  can be wb obtoined from spirometer traces.

_inifial

_breathing cate . Sari—tre

e B Bt T
is sith on =B chair , start

(b) (i) State two variables which need to be controlled to provide valid spirometer
traces.

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

(2)

Variable L€ PeratUt
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Effect on the data from the spirometer traces if this variable is not controlled.

Spirometer traces -age will be jpvalid .

ﬁ - ResultsPlus

Examiner Comments

In this example of 1 (a), the candidate has identified one
dependent variable, breathing rate, for MP1. Nothing else was
considered creditworthy.

Note, the reference to repeat was in the context of repeating
the procedure when lying down. The candidate has not
suggested taking repeat measurements in each position and
MP6 cannot be awarded.

In 1 (b)(i), the candidate has identified two acceptable variables
that need to be controlled: temperature of the surroundings
(MP4) and activity of subject prior to testing (MP8).

In part 1 (b)(ii), an acceptable method of controlling
temperature was given for the first mark. However, no credit
can be given for statements such as the trace will be invalid.
So, in this example, the second mark for (b)(ii) could not be
awarded.

A
Q ResultsPlus

Examiner Tip

Read questions carefully: marks can only be awarded
for answers that address the question. This question
asks how the data from a spirometer trace can be
used. It does not ask how to use a spirometer.
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1 John thought that there was a difference in breathing when lying down compared
with when sitting on a chair.

He decided to test this, using traces from a spirometer.

(a) Describe how he could use data from spirometer traces to compare breathing
~when lying down and when sitting on a chair.

(4)

o dwald k15 papl o i ot Anis

w’rud11£ varﬂjlnhmmﬂi.

pr i v, B e con g Yu dmrd&ntmnnun

(b) (i) State two variables which need to be controlled to provide valid spirometer

traces.
(2)
(i) Choose one of the variables from (b)(i) above. Suggest how this variable can
be controlled. Describe what effect this variable could have on the data from
the spirometer traces if it is not controlled. f
(2) '
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Variable Mf . . .
How to control the variable Choatg Pﬂﬂlw bj(}m U Sy (l%ﬁ _ [amuf;
o ol g o dwud b g0 gan old.

Effect on the data from the spirometer traces if this variable is not controlled.

Jvoller boee os lwer bdal  vove jor oM pep  and
kmam tuee g Mﬂhﬂ) ol e jor_ Younger pesple.

us

Examiner Comments

In 1 (a), the candidate gained a maximum of 4 marks.
2 marks were given for clearly identifying appropriate dependent variables (MP1 and 2).
A third mark was given for using correct units (MP3).

A fourth mark was given for the idea of repeats, with reference to carrying out the test on
15 individuals (MP6).

The answer could have been improved by describing the need to calibrate the spirometer
trace and by including a description of how to determine the breathing rate and the tidal
volume from the trace.

In 1 (b)(i), the candidate has clearly identified two variables that should be controlled
(MP2 and 3).

In 1 (b)(ii), a sensible method for controlling age has been described and a reasonable
suggestion has been provided as to how not controlling the variable will affect the results.

us

A
Examiner Tip

Some questions are split into more than one related part. When this
happens, make sure that you read the whole question and plan how you
will answer the whole question, before starting your answers.

For this part of Q1, you need to think about 1 (b)(ii) before producing
your answer to 1 (b)(i).

Question 1 (c)

Excellent responses to this question were produced by a humber of candidates. However,
many candidates failed to address the question and expressed their understanding of the

relevant physiology poorly, gaining few marks.

Some of the more serious errors included descriptions of:

the breathing process

action potentials
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the effects on heart rate
a perceived role for stretch receptors
the detection of changes in oxygen concentration.

(c) Suggest how breathing is controlled by the nervous system in response to

changing position from lying down to sitting on a chair.
(4)

fl'"..a‘htb_‘: are.  more acHve e, fﬂtt,i-.;j than  whan t‘j’"‘ﬁ
down & e fw‘ti H*-eﬁ{ e wf""ﬂ mare  releas fntj @,. inf e
blwd: ' COULSLS pH o fall  owd w&m-’fuaf bors n kpoo!
detect  charge  qd  nd  Tpulses b the eandia vage -
et medulls o e bram wwdh nhum  semr ingreases
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nawmne T e inbwgastal  muscles ad A h—%‘ ;
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ResultsPlus

Examiner Comments

In this response, the candidate has gained a maximum of 4 marks.
The answer is succinct and clearly expressed.

Marks were awarded for:

e increased respiration (MP1)

e change in blood pH/CO, (MP6)

e identification of a role for the medulla (MP4)

e the idea that impulses are sent to the muscles involved in breathing - diaphragm
and intercostal (MP8).

A mark could also have been awarded for correct reference to the role of the

sympathetic nervous system (MP2).

Note that the candidate would not have gained MP5 because they suggest incorrectly
that chemoreceptors are located in the blood.

Mention of a role for chemoreceptors by itself would have been acceptable, as would
chemoreceptors in the carotid and aortic bodies.

us

A
Q ResultsP
Examiner Tip

Remember, if you contradict yourself or if you make a scientific mistake in the same
sentence, you will probably not gain credit for any correct science.

are not located in the blood, so a mark was not awarded.

In this example, the idea of chemoreceptors is credit-worthy. However, chemoreceptors
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(c) Suggest how breathing is controlled by the nervous system in response to
changing position from lying down to sitting on a chair.

n 'i’t;l\)e brc“n
Responses are sent to e meaulla. cblongata, and -

ey are detected  # by chemoreceptor s which.
(espond 1©..Q Change..\n... pPH.levels inthe.. bmcl.ﬁ ...... the.

._...__.m.dul.lq.__.Qb.\_ongam__.._l.s_.._ v._l.m\_.___.__i_n__.___..regu_lg_h ngbremhmg

Increasing.. Heart. Yate and. therefore amount of  Oxygen .
or. decreQsing. heart ate and Ihedefore. the amewnt.

.......... cnd CO2 levels oo

wExaminer Comments

In this response, the candidate begins well by:
e describing the role of chemoreceptors (MP5)
e detecting changes in blood pH (MP 6)

e linking this with the medulla (MP4).

However, the rest of the candidate's answer describes regulation
of heart rate and gains no further marks.

o
@ ResultsP!

Examiner Tip

us

Make sure that you understand the question before you begin
your answetr.

Check that you have answered the question that was asked,
once you have written your answer.
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Question 2 (a)

Many candidates were able to write a reasonable null hypothesis. One mark was available
for recognition that the test was for a difference between two conditions - so the null
hypothesis should include reference to no significant difference. A second mark was
available for a reasonable attempt at expressing the different conditions.

Considerable latitude was given for the way the candidates expressed themselves for the
second mark, as long as they addressed the idea of the number of worms. Reference
to the presence of worms was not accepted. Some candidates produced a list of options
eg significant correlation or significant difference. Answers like this were considered a
contradiction and did not gain the mark. Other responses produced vague terms such as
'significant effect' or omitted the idea of a significance. Again, no mark was awarded.

(a) Write a suitable null hypothesis for this inu;itigatiaH:
(2)

Trere. 15 no significant difference “or _Cortelahon
betiween e gonouen Plougning and. the preserce
Of _earthWorms

ﬁ ResultsPlus

Examiner Comments

In this example the candidate suggested significant
correlation or significant difference, so did not receive the
first mark. They also referred to the presence, rather than the
number, of worms, so did not receive the second mark either.

A
Q ResultsP!
Examiner Tip

Being able to produce a hypothesis and null hypothesis
are important scientific skills. Make sure that you
know when to use the appropriate significance terms -
'significant difference' and 'significant correlation'.

Think carefully about what is being tested. In this
example, earthworms are present in both fields: what is
being tested is the difference in number of earthworms.

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

(2)
There. 35 pe...sianifiante. diflerence . lbetween
e  Fed A and  Feld B
ﬁ ResultsPlus
Examiner Comments
One mark was awarded for the correct use of 'significant
difference'. However, the candidate does not include reference
to the number of worms in the fields so does not receive the
second mark.
(a) Write a suitable null hypothesis for this investigation.
(2)

o =)
Thers. 92,00, 890 tan cvference behweeo The emetmod-of-

plow Sonthworms. To. feld A plovgred ugioq. R0s.. . mStned 20d

0. feid. B plougned. Wging oroteer e o0 .

ﬁ ResultsPlus

Examiner Comments

This answer was awarded both marks.

In this response, the candidate uses the correct significance
term and clearly expresses the idea of a difference in the
number of worms associated with different ploughing methods.
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Question 2 (b) (c) (d)
This should have been a straightforward question for the majority of candidates.

In Q2 (b), candidates frequently gained marks for correctly determining the two median
values. A disappointing number of candidates did not rank the data in the table, as
instructed, and so did not gain MP3. Even more surprising was the large number of
candidates that failed to include any idea of units in the table heading or used arbitrary
units / AU.

For MP4 headings, ideally, candidates needed to include a reference to the correct area of
the quadrat (0.25m?). The examiners did accept (0.5m x 0.5m) and per quadrat in place of
0.25m?2,

In Q2 (c), candidates were asked to plot a graph to display median values and to include
an indication of the variability of the data. The majority of candidates gained the P mark,
although this was often for plotting incorrect medians carried over from the tabulated data
(2 (b)). A disappointing number of candidates did not give an indication of variability of the
data. Simply adding range bars to their plots would have been sufficient. Many candidates
did not include either, the term median or any units in their y-axis label, and did not gain
the A mark.

Candidate responses in 2 (d) often scored well. Most candidates were able to determine the
correct critical values and to compare them correctly with the smallest U value (MP1 and 2).
Many then went on to accept correctly the null hypothesis (MP4) and to state that there was
no significant difference between the number of earthworms in the different fields (MP3).
Note that in order to be credited with MP3, candidates needed to refer to the number of
earthworms, not just median values or presence of earthworms.

Many candidates still confuse the terms 'significant difference' and 'significant correlation'.
Few candidates attempted MP5. Of those that did, many referred to large error bars or
overlapping error bars but did not link this with wide variability of the data or the idea that
the median values are close together.

(b) Prepare a suitable table to rank the data obtained. Identify the median number of
earthworms from the quadrats in each field.

[ Noseor o 2o’wiorma W, dinidusok quodsaly |

1:1:3 4664—%5\\0.\\\-\@&&0‘

Fad

|
o laialalal 2| ¢

Voddan A - B U, DB AR B

Vodlan & - 8, 2,4, £,6,7, 8, A, 10, 12,¥5
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(c) On the graph paper below, draw a suitable graph to show the effect of different
methods of ploughing on the median number of earthworms from the quadrats
in each field. Include on your graph an indication of the yariability in the data.
(3)
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(d) The farmer decides to apply the Mann-Whitney U test to the data. This statistical
test determines if the difference between the medians is significant.

The calculations produced two U values for this set of data. In order to support a
difference between the two medians, the smaller U value must be the same as, or
less than, the critical value,

He abtained a result of |) = 50 from the calculation (the smaller value).

The table below shows the critical values for the Mann-Whitney U test at the
L= 0,05 leyel,

Sample size n,

=

Somplesizen, | 7 | 9 | m | w3 | s | w
7 | B | 12 16 20 24 | 28
s [n | v | & 28 M | 19
1 e | 23 | 30 7 | 44 | 51 |
T | 0 | o | 3 | as 54 61 |
15 |24 | 34 | m 54 o4 | 75 |
v | w [ w [ s e || e

What conclusions can be drawn from this investigation? Use the information
provided in the table above and in the graph you have drawn.

hestmollee . U NoMAL B greator than. the
ofthical . o ok sugragiconce. \gaek
0-09% . “Thoefor  gow accege e (Wl
hypekhosa + Thae Ao signigicosk Alifoience
ohmeon. the.  (ekhed - of Q\U.\.%‘fwmg and the.
ybor O eougams e

(4]

Examiner Comments

In part (b), the candidate has determined the two median values correctly (MP1 and 2), and has produced
a table with accurate headings (MP4). However, the data is not ranked within the table, as instructed in
the question and so MP3 was not awarded.

The graph produced for part (¢) gained the B mark for correctly-drawn range bars. The y-axis label
incorrectly refers to the number of worms in each field and the candidate has drawn a histogram (bars
touching), which is incorrect, so neither the A nor the B marks were awarded.

In the response to part (d), the candidate has identified the critical value as being 23 (Circled in the table)
for MP 2 and asserts correctly that the smaller U value is greater than the critical value (MP1).

The candidate then goes on to state that the null hypothesis should be accepted (MP4) and that there is
no significant difference between the number of worms present when fields are ploughed by the different
methods (MP3). For MP3, the answer must refer to the number of worms and not simply the presence.

\

o

Take care with graphs. Since in this case the x-axis (field A and B) is not continuous, a bar
graph should be used. Only use a histogram when you want to illustrate the distribution of
data for a continuous variable. Axis labels must be accurate. If the data being plotted are
median values, the axis label should include the term 'median'.

Units for the axis should come from the data - in this case, the number of worms per 0.25
m?2. Only use the term 'arbitrary units' if that is how the raw data are recorded.

Examiner T|p
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(b) Prepare a suitable table to rank the data obtained. Identify the median number of
earthworms from the quadrats in each field,
(4)
— f
| Number of earthwprms vietved m_ I y |I
. e dian
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—_1 1

(c) On the graph paper below, draw a suitable graph to show the effect of different
methods of ploughing on the median number of earthworms from the quadrats
in each field. Include on your graph an indication of the variability in the data.
(3)
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(d) The farmer decides to apply the Mann-Whitney U test to the data. This statistical
test determines if the difference between the medians is significant,

The calculations produced two U values for this set of data. In order to support a
difference between the two medians, the smaller U value must be the same as, or
less than, the critical value.

He obtained a result of U = 50 from the calculation (the smaller value),

The table below shows the critical values for the Mann-Whitney U test at the

p'=0.05 level. .
.
Sample sizen,
Samplesizen, | 7 9 1 13 5 | 17
7 8 12 16 20 24 2|
{ 9 12 17 23 28 34 39
[ 1" 16 23 30 37 a4 51
13 20 28 37 45 4 | 63
15— | 2 34 44 sa | (ed) | 75
[ 17 28 39 51 63 | 75 | 8

What conclusions can be drawn from this investigation? Use the information
provided in the table above and in the graph you have drawn.

smaller qrece ¥ v
The c.mnuar.:?{ u value 15 o whieh 1< 4e& than the cnhical value
¥e_at A cimficance level of 0-06°0f So at qey. of confidénce
|levEl 17 am going.__aaépt thic  null lr_}f]rpmhmc here 15 4 cigoicant
dflerence.. betweent the poughing of the soil 10 e eanhworms

vening the coll

ResultsPlus

Examiner Comments

In part 2 (b), the candidate has produced a table with ranked data and with accurate headings
(MP3 and 4). The use of (0.5 x 05) m? is acceptable for the unit mark. Both medians are identified
correctly for MP1 and 2.

The candidate has drawn a bar graph and plotted both medians correctly (P mark). Unfortunately,
the candidate has made two errors with axis labels - missing out the brackets around the 0.5 x 0.5
on the y-axis and inventing units for the x-axis. So, the A mark was not awarded. As the candidate
did not plot range bars, the B mark could not be awarded.

In the response to part 2 (d), the candidate states correctly that the smaller U value is greater than
the critical value (MP1) and the null hypothesis should be accepted. However, they do not identify
the correct critical value and state incorrectly that there is a significant difference in the number of
worms found with different ploughing methods. So MP2 and 3 could not be awarded.

us

A
2/ OO ResultsP

Examiner Tip

Do not forget that when asked to use information from different sources, there will be marks
available for using information from each source. In part 2(d), as well as marks for interpreting
the statistics, there was a mark available for describing the wide variability of the data or
median values being close together.
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Question 2 (e)

A large number of candidates scored well on this question. Most candidates suggested that
other factors may not have been taken into consideration (MP1) and many recognised that
the sample size was small (MP2). Relatively few candidates made reference to the wide

variability of data (MP3).

Many candidates produced an extensive list of different variables that might not have been
controlled. For a question like this, with three available marks, one mark will usually be

awarded for the idea of lack of control. A second mark might be awarded for a

specific

example but it is very unlikely that all three marks will be awarded for the same idea.

Many candidates, incorrectly, suggested different sample sizes in the two fields.

(e) Suggest why it may not be reasonable to draw a valid conclusion from the results
of this investigation.

(3)
D The. formor . AL we e same numbo_rq
quodinka fa. eodn.. wad oo
:D he . taasedoer.of qumm \mad W vzm JdrUL
_________________ q()n\()kl Sz W f)?fm
3. Mo o mq Mﬁ@i‘%ﬁéﬁ\g _______ M . eoch
quoduak . 0w Ak Sondadibed.

ResultsPlus

Examiner Comments

In this response, the candidate has suggested that the sample size is small (MP2) and has
identified a variable that might not have been controlled. This was accepted as sufficient for MP1.

(e) Suggest why it may not be reasonable to draw a valid conclusion from the results
of this investigation.

Examiner Comments

The candidate was awarded MP1 and 2.

omyrn:dlf"wmﬁelob e _________________________________
<D/\, A
Resultstlus 2/ Resultst

Examiner Tip

us

When asked to make suggestions

) and there are several marks
MP1 was awarded for suggesting that other factors need to available for your answer, make
be taken into account. at least as many clear and distinct
MP2 was awarded for the idea that the sample size is small. suggestions as there are marks

The idea that the study only took place in two fields was available.

seen as being equivalent to a small sample size.

GCE Biology 6BI08 01

19



20

Question 3 (a)

3 Plants can be grown in glasshouses, using hydroponics. Hydroponics is a method of
growing plants that replaces soil with solutions containing mineral ions.

Plan an investigation to find the optimum concentration of magnesium ions in the
mineral ion solution used to grow the plants,

Your answer should give details under the following headings.

(a) A consideration of whether there are any safety or ethical issues you would need
to consider.
. 2
;,:J::i()wund ??Tndish (2)
Vse cling. flimd fo_prevent contaminakon of hacfeda Wear u gloves as. the

magnesiam . or—Cutare—fittroer might be (rrifant fo our skin - There is np ethical 7ssues

thol we have fo. consider

ResultsPlus

Examiner Comments @\
In this response, the candidate has gained 2 marks. Q Resultsf

Suggesting that magnesium ion solutions could be Examiner Tip
irritant gains MP3 and suggesting no ethical issues
gains MP 1. Make sure that you link any ethical

The first sentence would not have been sufficient or safety issues you make, with
for MP5. The candidate does not link the growth of the investigation.

bacteria to hydroponics and they do not identify a
safety concern with bacterial contamination.

us

3 Plants can be grown in glasshouses, using hydroponics. Hydroponics is a method of
growing plants that replaces soil with solutions containing mineral ions.

Plan an investigation to find the optimum concentration of magnesium ions in the
mineral ion solution used to grow the plants.

Your answer should give details under the following headings.

(a) A consideration of whether there are any safety or ethical issues you would need

to consider.
(2)

......... Trowightt CauSe OIS MRAGHON. ..o

H A\
Resulitstlus 2/0 N
E i L3
xaminer Comments o Results lus
For this response, the candidate was awarded 1 Examiner Tip

mark, MP1.

In the first statement, the candidate did not
identify what might be causing an allergic reaction
and could not be awarded either MP2 or 3.

Make sure that you include all important
details in your answers. If your answers
are too succinct, you may miss important
details.
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Question 3 (b)

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

(3)

magnum s fur He_plank_arowhh, Selecd q_ suitobe tinescak  whil conducbig

ﬁ ResultsPlus

Examiner Comments

In this example, the candidate did not score any marks.

To “practise the proposed method” is insufficient for MP1.

Candidates need to say why, eg “practise the method to see if
the method works”.

Similarly, selecting a suitable time scale is not enough for MP6.
Candidates need to relate this to the investigation eg “select a
suitable time-scale to measure growth of the plants”.

Other statements made by the candidates are about how the
investigation will be conducted and not about carrying out
preliminary work.

J@ ResultsPlus

Examiner Tip

Link your answers with the dependent variable in the
investigation.

In this response, the candidate should have said "select
a suitable time scale to measure growth of the plants".

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

Dzmdamwdzpqndqﬂ .....................................................................................................................

Anein go1esh mass,

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

nvegtigationy # check optimum  con
this (u:&te.s N
in

eheck | Qind out B decide the
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ﬁ Resu

the, mVQShgcttbn sheuld be cannied out.
Prhactice yeun. pne pesed method B check | %

Plus

Examiner Comments

In this example, the candidate scored the
maximum of three marks. These were awarded for
MP4, 5 and 1.

They would not have been awarded MP2 because
they did not refer to hydroponics, or MP6, because
they did not refer to time required to measure
growth.

A
Q ResultsPlus
Examiner Tip

Remember, preliminary work is work that

you would do before carrying out your main
investigation. It is about finding out what
'conditions' you would need in order to carry out
your main investigation.
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Question 3 (c) (d)

In general, answers to Q3 (c) were completed well and most candidates scored highly on
this question. The biggest challenge for candidates was deciding on a suitable dependent
variable, with a number of candidates suggesting change in dry mass.

A significant number of candidates chose to describe investigations that involved growing
plants in soil or on agar dishes, rather than in hydroponic units. However, the nature of the
mark scheme allowed them access to the majority of the marks. Two 'Spelling, Punctuation
and Grammar' (SPaG) marks were available to candidates for this question. Some
candidates produced answers in the form of a set of bullet points or a list. This generally
precluded the award of both SPaG marks. A few candidates still confused independent and
dependent variables and some seemed unsure as to when to control, and when to monitor,
a variable.

Many candidates scored highly on part 3 (d), often obtaining MP2, 3 and 4. Whilst many
candidates described how they would record a change in growth (MP2) and the production
of mean values for change in growth (MP3), they often failed to describe the collection of
raw data (MP1). Some candidates suggested using an inappropriate graph type, eg bar
graph, or simply drew a set of axes without any indication of the graph type (MP4).

Most candidates suggested using an inappropriate statistical test (often Spearman
correlation or t-test) and did not attempt to explain how the graph could be used to identify
the optimum magnesium concentration (MP5).

(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.]
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{d) A clear explanation of how your data are to be recorded, presented snd analysed
I order to draw conclusions from your investigation.
(4)
| iy ) _ Crovmg n reagy (BY [ Pereaieny, )
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ResultsPlus

Examiner Comments

The candidate response to Q3 (c) gained the maximum mark of 10.

MP3 and 4 were awarded for identification of magnesium ions as the independent variable and
suggesting a suitable range of concentrations to test.

MP11 was awarded for a clear description of the control of the source of plants.

MP6 and 8, and 7 and 9, were awarded for control of temperature and volume of solution. Control of
light intensity could also have gained two of these marks.

MP5 was awarded for consideration of the time period over which to measure growth.

Marks could also have been awarded for the description of how plant growth (change in mass) would
be measured and for the need for repeats (MP2 and 10).

The candidate response to 3 (d) was awarded 2 marks. These are for calculating a change in mass
(MP2) and calculating mean values (MP3).The candidate did not allow for the recording of the original
raw data ie initial and final mass, so could not be awarded MP1.

Although the candidate suggested plotting a line graph, which is acceptable, the x and y axes were
not acceptable. The dependant variable should be on the y-axis, so MP4 could not be awarded. Since
the investigation is looking to identify an optimum concentration of magnesium, use of a correlation
statistic is not appropriate and gains no credit.

The account was considered to be well-written in continuous prose, so was awarded both SPaG marks.

A
D
S\ ResultsPlus
Examiner Tip
When describing how your data could be analysed, think about the purpose of the
investigation. If you are trying to find an optimum value, as in this investigation, the best
approach is to plot a line graph. Use the graph to identify the lowest value giving the desired
effect. Correlation statistics are not appropriate in this situation.
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Question 3 (e)

Few candidates scored well in this question. The most frequently-awarded marks were MP1
and MP3. As with other parts to the question, candidates who did not link the answer to

the context of the investigation did not receive marks. This was particularly the case for
MP1, with many candidates suggesting it is “difficult to control all variables” rather than it is
“difficult to control all variables affecting plant growth”.

Many candidates suggested variables that are difficult to control, which could be controlled,
eg temperature, and did not obtain MP2.

Few candidates suggested the need for additional minerals (MP4) or a reasonable difficulty
associated with measuring the dependent variable (MP5).

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

The candidate mentions the problem of controlling variables but does not
link this with plant growth and was not awarded MP1.

Neither of the specific variables identified was accepted for MP2.
Oxygen concentration was not considered relevant in the context of the
investigation and was ignored. Humidity was considered a variable that
could be controlled in a hydroponics investigation.

MP3 was awarded for reference to other limiting factors.

Reference to other nutrients was not sufficient for MP4. Candidates need to
identify clearly the need for more than one mineral ion, for this mark.

A
Q ResultsPlus

Examiner Tip

Make sure that you put your answers in context.

Here, the investigation was about plant growth. This means
your answers need to relate to plant growth.
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(e) The limitations of your proposed method.
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Examiner Comments

This response was awarded the maximum of 3 marks.

MP1 was awarded for suggesting that it is difficult to control all
factors affecting plant growth.

MP3 was awarded for suggesting the presence of other limiting
factors.

MP2 was awarded for reference to bacterial contamination,
which was accepted as an example of an uncontrolled variable.
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Paper Summary

Based on their performance on this paper, candidates are offered the following advice:

¢ Candidates should make sure that they understand the underlying biological principles
being explored in each of the core practicals.

e When planning their answers to questions, candidates should ensure that they
understand the context in which the question is set and must apply their answer to
this context eg determine the optimum time to measure plant growth and not simply
determine the optimum time for the experiment. It is particularly important to bear
this in mind when using mark schemes with previous papers, in preparing for this
examination.

e Ensure that tables and graphs are drawn with suitable headings and labels, including
appropriate units.

e Itis important to distinguish between the terms 'significant difference' and 'significant
correlation'.

e When a question is split into several parts, read all parts of the question carefully and
plan the answer before starting to answer the question.
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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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