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Introduction

There were some difficult questions on this paper on which many struggled to score
significant marks. This was notably the case for 2bii, 2c, 2e and 1c. Detailed comments on
these are made in this report. The very accessible questions were 2biii, 1bi, and 2bi.

As ever, advice remains to make sure that candidates are thoroughly familiar with all of the
nine core practicals. This means the basic practical, as carried out or seen, together with all
of the background theory and data analysis. WBIO3 is a skills-based paper but knowledge
is still needed in these areas. For Q2, it is very important, again as always, to make sure
candidates are familiar with the requirements of the domestic visit/issue report on page 80
of the specification (Issue 6).
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Question 1 (a) (i)

There were still over 40% of candidates who could not correctly name the IV.

(@) (i} Name the independent variable in this investigation,

B ...l
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ResultsPlus
Examiner Comments

A straightforwardly correct answer.

(a) (i) Name the independent variable in this investigation.

...... Volume. . of . extvacl fem?

............ L2 . e

ﬂ ResultsPlus
Examiner Comments

This was a common wrong answer. The volume of extract is not varied. Also, it is not clear
what volume the candidate refers to. It could be the quantity made or that added to the filter
paper disc. The former would be in no way relevant, the latter might vary but would not effect
the quantity of any active component from the Senna as this would be determined by the
absorptive properties of the disc, which would not vary if the discs were all of the same paper
and the same size.

e

J//\
Examiner Comments Q Examiner Tip

s
In this case the allusion is to the DV and Make sure you are thoroughly familiar with
not the IV as asked. the different types of variable in experiments;

dependent, independent and those to be controlled
or taken account of. In addition, you should review
what each type is in the core practicals.
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Question 1 (a) (ii)

There were three major issues for candidates on this question. Firstly, the DV was named
as the 'zone of inhibition' but this is not something that can be measured. The correct
response has to be some aspect of the size. Secondly, there is only one aspect of size that
can be correct in this case, the diameter. This is clearly identified as the 'thing that was
measured' in the last bullet point in which the method was described. Finally, and most
worryingly, many who correctly identified the DV as 'the diameter of the zone of inhibition'
went on to describe how they would measure its area. This suggests that they are writing
down something which has been rote learnt rather than applying their learning to the
situation at hand. These confusions are shown by the fact that about half got one mark but
only a fifth got two.

(i) Name the dependent variable in this investigation.
Suggest how this variable was measured.
{2}
E=ANe. . O G\r\\m .-"f:l.-.-.}':-‘.*_:‘.n ........ \ .y W e B TaCY b\j -..,.‘:.\f\rﬁ =N
Alcurade. ket Sooe. . g Aeb e Maa End ,_l.fa,ﬂ,g,_qf, e
Results+lus
Examiner Comments
This candidate clearly has a good idea of what is needed but
a combination of a sloppy idea of the DV and a vague method
actually got no marks.
{ii) Name the dependent variable in this investigation,
Suggest how this variable was measured.
(2)

e A0 Bastdned . 2e0e ed. So¥hieien....
e XA BB 0L axga.ed . dee . 2ene . i en .buj nlmu.:?.ncj 15nes

....%mm...fin....é‘%{{lum w.cu.a,s........c.s«.r_\.ci....___t_ﬂc.c.c_k...m o . ok Anan

________ Calem\ade . Mae. . mean. ek M. . Zeone . Sokdieiion.

A
ﬁ ResultsPlus Q ResultsP

Examiner Comments Examiner Tip

us

Here the DV is correctly named Make sure you take account of all the
but the method to measure it is information you are given in a question.
exceedingly confused and gains In addition, you should have knowledge,
nothing. including the methodology, of all core
practicals. However you are being asked
to use one or the other, or maybe both in
these questions.
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Question 1 (a) (iii)

A majority of candidates were able to name a relevant variable, but far fewer to say how it
could be controlled.

(iii) Name one variable that should have been controlled in this investigation.

Describe how this variable could be controlled.

Measaing .. e Aempersture. contimiously. uclog.... &.... Aberaomekey..

ResultsPlus

Examiner Comments

It is an elementary but, sadly, common error for candidates to
think they can control a variable by measuring it, as here.

(iii} Name one variable that should have been controlled in this investigation.
Describe how this variable could be controlled.
(2)

vdhe. . concenivaltiom. .. af. . . dhe..

Selutinns.. .  wused . hern Dnh_j _____ wie... il Know
Abhe. . yeal.. effeck. . . .af. Yakr selution .
Bo.....iks.. \rettev Ao wse. dne. Sawme.
concentvakiom.. . .. e Y. e Salts
..... we TNOY.E..... ALLMNYAY.E

ﬁ ResultsPlus

Examiner Comments

A lot of writing in this answer, but nothing that is worth any
marks. The concentration is, effectively, the essence of the
DV. This answer shows that this candidate has not understood
this question at all. They go on to try to say why it would be
necessary to do this which, even if correct, is not what was
asked for.
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Question 1 (b) (i)

As is the case in most years, the graph plotting question is well answered with over 60%
gaining full marks. The examples show a couple of common errors that were seen.

(i) Plot the information about the solvent used to prepare the extract and the
mean diameter of the zone of inhibition in a suitable graphical form.

(4)
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ResultsPlus

Examiner Comments

The commonest error, to draw a line graph, loses a minimum of
one mark, as here.
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(i) Plot the information about the solvent used to prepare the extract and the
mean diameter of the zone of inhibition in a suitable graphical form.
(4)
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Examiner Comments

One the common difficulties candidates do have with the graph question is when they choose

an inappropriate scale. This is the case here, 15 small squares to represent 2 mm is not an
easy scale to use. The graph fails when attempting to plot 5.8 for Solvent C, this should be
represented by 43.5 small squares on this scale but has been plotted at 37.5. This, added to the
lack of units on the y-axis, restricts it to 2 marks.
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Question 1 (b) (ii)

Candidates tended to comment at length in a 'blow by blow' way when all that was required
was a simple statement that reliability is likely to be high as all SDs are low. This is a good
example of where much more attention should be given to the number of marks available,
just two in this case.

i

(i} Comment on the reliability of these data,
(2)

.............. Te memwswmgmmemm

........... ma%m%mmj&w%wmasmmmn%%
............. oeaunt.. Ahe. Skundadd.. danadion. . done....of.. tha.._tea s ovedap. 0. Q. oT4......

ResultsPlus

Examiner Comments

This is a two mark answer, although these are gained in the first
sentence.

(i) Comment on the reliability of these data.
(2)

The ——Staaderd—devioton— e fvo— g
R : 4 4

o ) ose T b Qe oM aae

Tkt Shanderd. .. deviation . ove. gk ak Mais s expenment A thewe

et . :
Ns.....00... Xepisdon. ... 0% . ..dode ... 80 J5..enl effed | Ak et
SRR od A dede T eas o e difR TR0t S0 bedwlern

WOACL....and ... Solvend. A.:....Staoderdl .. AevioNoo.. ... 50... AT is o sigedticnod

exXOr R0, ake. e e Unkiidg ol AReB e L S

ﬁ ResultsPlus

Examiner Comments

This is a detailed answer but unfortunately does not get to the
simple point required. The fact that there is no replication does
not affect reliability it simply does not allow us to measure it. In
addition, it is not true that there is no replication.
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Question 1 (b) (iii)

This is good example of a question in which the number of marks gave a guide to what was
needed. A simple statement of which solvent, A, was most effective was not enough for
even one mark, this had to be coupled with why it was that one. The first point is that A
has the largest diameter zone of inhibition, the second is that the zone size is a measure

of effectiveness of killing/inhibition of bacteria. Then a third mark is still available and the
obvious route to this is to manipulate the data to support the conclusion about A.

(i) E;?ﬁlain which solvent produces the most effective antimicrobial extract.
(3)

~
an 2

Sowent AL Gecowso.  dwe. A ARermeier ol rane...

.C-..S\'I ..... ETRAT A1 YT s N BB = o - 2 \«\:L'J'VWC?.‘.L- N By sowhnbh AL

one. ol % inWieidMon.
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Yov So\verm : ™
- v o

_________ e Ao lA . e, AR S s e, e Yam
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Ll et Ssbaaa Ay MEVR D e S eFrnman  So  sahuenl
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I Ao,

Examiner Comments

This answer gains the first mark, by choosing solvent A and
giving the correct reason for the choice. This type of answer
was very common. Many candidates were, however, as here
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Question 1 (c)

The subtlety of what was required escaped many candidates. To be awarded marks, it had
to be clear that the comparisons made were between the second set of data presented in
part ¢, for Streptococcus aeruginosaEscherichia coli and Staphylococcus aureus and that
from earlier, for Salmonella typhi.

Suggest how these data support the validity of the investigation using Salmonella
typhi.,

rd

, 1§ . ' i
Fals -"f*.‘;ko”)rro-" f"rgmnllr 1, JLJOM‘A. haad nd e |r.1r5rh~qf.i:‘,'h E

| _{ | '{ "l | \ 4 !
Qoo LNV & PR STades . . WayE. dopne. .. kia expe minl. Yolume

!
i
ol entraed  wad. ax. Cancentratioe. i of Lincules b 0w t

concentralon ef sollents

ResultsPlus

Examiner Comments

This answer is clearly attempting to get marks without any
real reference to the information given, but by making general
points about what the candidate thinks is needed for validity.

Examiner Tip

Many questions will ask you to use your knowledge in a
specific context, not just display it.

Suggest how these data support the validity of the investigation using Salmonella
typhi.
(2]

Both tbles o ot sovess B *ns%\\eQLu%csﬂme(m
. Qameter of iohibivion.. zote. . ompared, +o. the other solvems.

heredor. . edvent B (s he mos_*__cffcu_i\_ae.___QPQ_._I_"A.,_._FQr_._&n;;

spcacs,_pf _____ bacressum. usech.

S

lus
Examiner Comments
This gains just one mark for its comment about Solvent A in

relation to both tables. The reference to solvent A being the
most effective plant was ignored.
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Suggest how these data support the validity of the investigation using Saimonella
typhi.
(2)

 The data Surfcf" Hhy, it gation o5 The. mean Jem-h.- Frone o
inkibitetion oﬁ sdveat A th, fcrges{' for c,|! ,afe.aes ‘,-P bacterivm

The dote for mean dameter o zone of e ihbitakon for water
. ‘WJ Sdvent be qg is almost the same  for all 3 specits of bockwiom

ﬁ ResultsPlus

Examiner Comments

Sadly, although this answer makes some sensible points about

solvent A and water, it very clearly does so for all three species
of bacteria and is thus making no attempt to compare the data

in c with that for Salmonella typhi and thus cannot be awarded

any marks.
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Question 1 (d)

A generally well answered question.

Suggest the advantages and disadvantages of using Senna extract instead of
Ofloxacin to treat infections caused by Escherichia coli.
(4)

W Lsin
REET B veque less e 0 obtedn V.

e bacterio mcj.c\ ........ Hll not be  vesisent o v

e ks #
O N <l LXECKS ¥
saducm-‘asaebq M tan cwaé‘:tm‘ oA

Ginte e paii—pe— ok
i :Br m@-ﬁ :Qmua_ ﬁmgﬁskew ,gq, ot afpmh ove.

. (Total for Question 1 = 20 marks)

ﬁ ResultsPlus

Examiner Comments

This is a typical example of a very good answer. Having been
asked to list advantages and disadvantages for four marks it
sensibly attempts to do two of each. In this it succeeds, gaining
a mark for the reference to Senna being cheap, there being no
evidence of resistance to it as yet, not having been through
clinical trials and, therefore, there is the possibility of side-
effects which are unknown.

If two things are asked for, here advantages and
disadvantages, then full marks will not be gained by
discussing only one.
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Suggest the advantages and disadvantages of using Senna extract instead of
Ofloxacin to treat infections caused by Escherichia coli.
{(4)

.5_'._'?_'.“_f?__..__Q.b}_us_T_-.ic.l_l“a_._. Plant qrem  which  genna  extsacl 7€ ..
made s a_ compmon plant which Con ke eagily obtained.
T4 oo treats o lot of bactesial Infeciions , vel only
_Eschedchia colf.  Mowever, its higheci meon diameter of zose
of  Inhibitien T enly (Ome while  @floxacin  produces 19mm.

_AWhougl Ofloractn fis  expensive , Tt Ts  veady made and eaty

-

ﬁ ResultsPlus

Examiner Comments

Another good answer although this time gaining three marks
instead of four. It suggests that Senna is readily available, that
it is less effective in experiments than the antibiotic and, by
implication, that it is cheap.

Suggest the advantages and disadvantages of using Senna extract instead of
Ofloxacin to treat infections caused by Escherichia colfi,
(4)

Thv baokaia  Echeivia coli  will hob become  jesisfune”
oukedt e g exblack ob  gemnal b o will beeomes

teistont towerdS W oboxacih  ashibiohv - ek b herd
o gt P ex Huck of  Sennsl ord fhe concemtrnbion ob e

'

efack it e loaw  loweding  the dbioh'y pepediey

OO ResultsPlus

Examiner Comments Examiner Tip

Do not fall in to the trap of thinking that what
is perceived as a natural 'cure' is better than
what is perceived as an 'artificial' one.

This answer makes a common mistake, that
bacteria cannot or will not become resistant
to Senna. Many went on to say that this was

because Senna is natural and antibiotics are

not.

IAL Biology WBIO3 01



Question 2 (a)

Candidates were split half and half on this question. Those who got 0 usually did so either
because of the vagueness of their title or because it did not address the question; 'state the

problem identified in this extract'.

(a) Avisit or issue report requires a problem to be identified.

State the problem identified in this extract.

Results+lus
Examiner Comments
This answer has all the elements required, the problem is a

decline in honeybee populations (here expressed as colony
collapse disorder) caused by the mite.

Be aware that solutions to the main problem may
themselves cause problems, but these would not be
the problem first identified.

(a) A visit or issue report requires a problem to be identified.

State the problem identified in this extract.

A& Ay by Yeneut Yoeer | Maad detreases... Hueir. pog

ResultsPlus
Examiner Comments

On the other hand, here the answer identifies population decline
but not the specific cause which this report is about solving.

Make sure you understand the difference between a
problem and a solution to a problem. These reports
will contain both.

IAL Biology WBIO3 01
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Question 2 (b) (i)

This question proved to be accessible to most, over 70% gaining 3/3. Where marks were
not gained it was usually due to an inadequate title.

~ (b) (i) Inthe space below, present the information in paragraph 9 in a visual form.

Give your visual a suitable title.
o -axiS (3)
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=N = ¥ oo SR Y SO 5 o T .« X 1 SO

ResultsPlus

Examiner Comments
A typical three mark answer.
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Question 2 (b) (ii)

There is no doubt that this was the most demanding question on the paper, only 7% of

candidates managed to get full marks, with over 50% achieving zero.

Paragraph 10 states that “Only a few treatments are required per year!

Explain how the information in this graph and paragraphs 9 and 10 support
this statement.
(3}

| e Yakle shows dnat  after  vavroacide ¢ applied. the  number
GE mikes drop to o0-200, Tt takes abeut 110 days -_Pnr mites
NUmbis 4o Increase te  toog, Toben A0, effechve  varvpatide Tc

Lappifed. R\ dhe varveacidee mendioned M Parageaph g are above

Ihkimes. Q07 effective varreserde requiret -5 treaiments per yeor.

ﬁ ResultsPlus

Examiner Comments

This is a rare three mark answer. It points out that a 90%
effective varroacide would give protection for 110 days

(mark point 2) by stating that this is how long it takes for the
population to get back to 1000 (implying mark point 1, which is
stated more clearly later in the answer). It then gives the fact
that all the varroacides mentioned in paragraph nine are 90%,
or better, effective (mark point 4). It then finishes off by saying
this implies 3/4 treatments (if 90%) or 4/5 if 80% (mark point
3).

IAL Biology WBIO3 01
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Question 2 (b) (iii)
Over 90% got this right.

Question 2 (c)

Reference writing rules still do not seem to be solid for many candidates, they are unvarying
so can be learned once and applied in all situations. References to books (as required here)
should include author, date, title, publisher, town in that order. The marks here were for
inclusion of these (and only these) elements and the second one for the correct order.

Use these two pieces of information to write a complete reference for this book.

1
i {2

, _Sevmacker. Y\ ARty teoireed—Gaese (2008 ), A S Y RS (X

k |
i

Bess. = Do Lo'\nnj collonpse.. Alsarder... nas ..t’.n&ﬁn‘%ﬁ’jﬁ.cg.. Do Ecc‘lﬁ

5:-‘01""'7‘-\:3 i (n‘.ﬂ‘na,...l.'?{ctuoi.. vressh  Cobza) 2.0 %ox. 80

D
Results+lus SUILS
Examiner Comments Examiner Tip

There are very strict, but simple, rules about the way

In this case a mark was lost references are written. Make sure you know them!

for the inclusion of extraneous

material.

Use these two pieces of information to write a complete reference for this book.

A7 y { ol f - - -] T L [ r I
N ittnel. . Scdoal ity et PO e e G &2 S B oY e bBeds —

- f ~f g Jo | f . ) ) s
AL Gt CEU AL 5@y &l AURS DR Pl S o "H S,

Caod.. Sup@le... . 2.008.... Loputignb ©. 2a28. bt aichadl......

Resultstlus
Examiner Comments
Here extraneous material is included, losing

mark point 1 and then the order is wrong
losing mark point 2.
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Use these two pieces of information to write a complete reference for this book.
(2)

e S.chadke . M, 2008, T A spang wsihadt Bees Hc.w...cuhn-ﬁ._cm'lap.;: ..............

...... Asavd o hos. .eqdar.the;.cd - .&n&.;upg}:ﬂ{ eI Globe .Ef.q\?.'?.‘.*. fress

ResultsPlus

Examiner Comments

An accurate two mark answer, only 3.8% managed to achieve
2/2.

Question 2 (d) (i)
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Economic implications and risk for humans seemed to be well understood.

(d) The student’s report includes discussion of the risks and implications for humans
and other organisms.

It also includes some alternative solutions to the problem.

(i) Give one economic implication and one risk for humans of using varroacides,
identified in this report.
(2]

ResultsPlus

Examiner Comments
Another good two mark response.

(d) The student’s report includes discussion of the risks and implications for humans
and other organisms.

It also includes some alternative solutions to the problem.

(i) Give one economic implication and one risk for humans of using varroacides,
identified in this report.
(2)

Examiner Comments

This is an excellent, concise and accurate two mark response.

IAL Biology WBIO3 01
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(d) The student’s report includes discyssion of the risks and implications for humans
and other organisms.

It also includes some alternative solutions to the problem.

(i) Give one economic implication and one risk for humans of using varroacides,
identified in this report.

(2)
Economic implication... &2emse. . oottt SU X0 £ o pechive,

winialn. 3. Qute.. exgensive. . £or. Mnese. fudne. makes. s iness of. sdlin bone,
0N,

Risk for humans...ﬁﬁh....\zﬂ.e}... oS e ot B T —

ﬁ ResultsPlus

Examiner Comments

This one mark response makes a common error of being far too
vague for the 'risk for humans' mark. It does not specify which

chemical or why it might be a problem if it is in honey in high
levels.
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Question 2 (d) (ii)
See example below.

(i} Using information from the report, explain why an alternative solution to the
use of varroacides to control the mites might be needed.
(3)

TS e
Lok SRa. oremawl says...wnlfes... m%yéuzéf TRSTE fomer.. Lo NaTTOa s
TR wepard Qb Sugs.  That semne. . varweactoles.. cam.. affeet.
el QOO FASL . L AOTNGLY e
A Tl ¥hcaces. al Acaranasrofe... cam.. becommn.. 55 Q5. .. CRTEOWTEe

o RSTSEAN T AT TEICARARC

Examiner Comments

Three clearly stated reasons; development of resistance, effects
on honey taste and the problem of resistance development.
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Question 2 (d) (iii)
This question was answered well with over one third gaining full marks.
(iii) Identify and explain one alternative solution to the use of varroacides
discussed in this report.
(3)
SR 0f . oxgoniine.. 0. and ol another:. Fuogl.. .con. Kl mites. iaside.
wdle.. iR, ond. il 00t hove. muck of. an. cffeld 00 . Jaoneyhees oo

LS Rt MSE. fungus. wounldnld. ave.. any..un koo Lffecds ...

OB A enxinonend.  SI0CE . LA bS . fawndd L B

ResultsPlus

Examiner Comments

A clear three mark answer.

{iii) Identity and explain one alternative solution to the use of varroacides
discussed in this report.
(3)
ORI, A'<% Y% .;"\:’) SRE L L 7N - B, PN S T L T ROV AR R BAILQS.
NEY 2608 e it G e e R RPe el el

PPN o o\ U SIS VA S ot~ ~ TR <2 - 2 T, £ 0 ~ T RN L B S W~ -

QSLSASON LAl o S e

ResultsPlus

Examiner Comments

One of the commoner errors by candidates who did not do well
on this question. Although what is said is correct, varroacides
are still being used so it does not answer the question.
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Question 2 (e)

This question was not well answered, with nearly half getting zero. The commonest
problem was to find fault with the way the reference had been quoted, but this could
not gain marks as candidates were given no information about this to comment on, the
references were not given.

(e) Some information about two of the references quoted in this report is given below.

» Ref 12, from the website of Dadant who make the thymol-based Apiguard®,
saying that pyrethroid resistance is widespread,

» Ref 23, which is a government agency website saying that pyrethroid
resistance is widespread in the UK.

Comment on the validity of these references.
(2)
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Examiner Comments

A relatively rare two mark answer (achieved just under
10%). This states clearly that both are likely to be valid as they
agree with each other.

(e) Some information about two of the references quoted in this report is given below.

* Ref 12, from the website of Dadant who make the thymol-based Apiguard®,
saying that pyrethroid resistance is widespread.

o Ref 23, which is a government agency website saying that pyrethroid
resistance is widespread in the UK.

Comment on the validity of these references.
(2}
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Examiner Comments

A typical zero mark answer which has simply not understood
what was being asked for.
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Paper Summary

Read all of the information given in the questions very carefully: it is there for a
purpose.

Always consider manipulating data in questions where data are involved. This should be
done to illustrate points that you are making about the data in your written answer.

Make sure that any manipulation is mathematically correct and with units, if
appropriate.

Thoroughly review all core practicals. Be clear about all of the details and the skills that
each helps to teach you. These are:

Handling apparatus and materials correctly and safely.

Working safely with due consideration for the wellbeing of living organisms & the
environment

Measuring and observing precisely and recording in a structured manner, identifying
variables and justifying validity and reliability of results

Identifying and explaining possible systematic or random errors in results

Using appropriate methods to analyse results, presenting data and identifying trends or
patterns

Describing anomalies, evaluating methodology and making suggestions to improve or
extend the investigation.

Question 1 will always be based on one of these practicals.

Review your understanding of basic experimental design. Be clear about the different
types of variables (IV, DV and control variables).

Make sure that you understand how to write references properly, this includes to journal
articles, books and websites.

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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