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Introduction

Ascustomary the January 2008 sitting of the CX C examination in Biology consisted of four papers:
Paper 01 —Multiple Choice

Paper 02— Structured Essay Questions

Paper 03 — Extended Essay

Paper 04/2 —Alternativeto the School -Based A ssessment

Performanceof candidatesin thisexamination showed many smilaritiescompared with the performancein
previoussittings of the January examination. Consequently, asimilar number of candidateswere ableto
obtain gradesbetween | and 111. However, therewasadrop in the performance at the Grade level in
particular and thereisadequate evidence to suggest that more attention must be paid to the commentsand
suggestionscontinuoudy offered by the Examining Committee. A relatively large proportion of thecandidate
popul ation makesfundamentd errorsthat prevent them from demongtrating their best efforts. Thefollowing
commentsand suggestionsare ongoing and of critica importance.

Candidatesmust improvetheir test-taking skills. Thisincludes practicein reading questions
carefully and planning responses o that answersare organizedin alogical and coherent manner.

Candidates continue to waste alot of valuabletime providing irrelevant information in the
essays. They should focusonkey wordssuch as*describe’ and ‘ explain” when reading the
questionsand be guided by the mark all ocation and quantitative descriptorswithin thetext of
thequestion asfar aspossible.

Therewasa so the question of choice of terminology and descriptionsprovided. Familiarity
with biological jargon dlowscandidatesthe opportunity to expressthemsel vesmoreaccurately
and reduceserrorscaused by oversmplification.

Candidates should pay more attention to the stimulus material provided in the questions,
especialy in Paper 02. The stimulusmaterial ismeant to guidethe candidate to the expected
responses. Too often candidates respond by providing obscureinformation on thetopic that
do not relateto the scenario presented.

Moreemphasisshould beplaced on practicd skillsand the candidates ability to demonstrate
these skillsinresponding to questionson theAlternativeto SBA paper. Too many candidates
seemed unfamiliar with basic laboratory equipment and material and even the simplest of
biological/scientific methods. Candidates demonstrated particular weaknessin identifying
precautionsand limitationsof an experiment, aswd| asingaing aimsand formulating hypothesis.



-3 -

»  Thespdling of commonbiologica termsisgenerdly so poor that candidatescannot berewarded
withmarks. Itisa so difficult to explain why candidateswould incorrectly spell biological
termsusedinthequestion.

PAPER 01 —-MultipleChoice

Paper 01, consisted of 60 multiple-choiceitems. Performance on this paper wassimilar to that of last
year's. Some of thetopicsthat continueto be problematic for candidateswere:

»  Aspectsof ecology including feeding relationshipsand food chains
» Cdl structureandfunction

»  Specificsof photosynthesis

»  Specificsof respiration

» Cdl gpecidisation

* Morphology of root, stem and | eaf

*  Phloemdtructure

* Reflexarc

»  Aspectsof nutrition, for example, roleof different vitamins
»  Aspectsof respiration and excretion

* Joints

»  Thefunctioning of thepupil intheeye

* Maetabolicrate and effect onthe body temperature

» Didtinction between melossand mitoss

» Digtinction between popul ation and community

»  Sampling methods

PAPER 02 —-Sructured Essay Questions

Paper 02 consisted of five short-answer structured questions of which thefirst wasthe dataanalysis
questionworth 30 marks. Thispaper tested dl profileskill areasidentifiedinthe Biology syllabus. Candidate
performance on this paper declined in 2008 over 2007, with fewer candidatesfalling within the upper
grade bands. However, once again there were no modes at the extreme lower end, that is, below 4.

Candidateswereableto attain marksacrossthedlotted rangefor al but two of thefive questions. However,
for more candidatesto givetheir best performance attention must be paid to observationsand suggestions
the Biology examinershaverepeatedly noted. In particular, candidate attention isdrawnto the use of the
stimulusmaterial in responding to the questionsand the guidance provided by the spacesdllotted to each
guestion—answers should relateto the stimulus materia and should be kept within the alotted spaces.
Candidates must note that they are not required to repeat the questionsto begin their responses.

Quedtion1

Thisquestion dedlt with some practica aspectsof Biology including interpreting graphsof enzymeactivity,
methods of obtaining datafrom an enzymeinvestigation and sourcesof error, aswell asenzymeactivity in
softening meat. Candidateswere also required to display their knowledge of the conditions necessary for
germination and therole of microorganismsin natura cycles. Candidate performanceonthisquestiondid
not quite meet expectations.
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Part (a) (i) required candidatestointerpret agraph which showed adecreased rate of enzymereactionin
thefirst part and anincreasing rate of reaction inthe second part. Thiswasnot at al well done, and most
candidatesfailed to gain theallotted marks. They generdly gavethe vauesindicated onthe graph without
recognizing that they wereto refer to thereaction rate. In Part () (ii) inwhich candidateswere expected
to estimate the optimum temperaturefor theenzymein thereaction, they also did not do very well. They
did not seem to recogni sethat the optimum temperaturefor the enzymewoul d bethat at which thefastest/
near thefastest rate of reaction took place, whichwill bereflected on the graph asthe shortest time.

Part (b) asked candidatesto represent the datashown in the graph on atable. Apart from thetraditional
errorsmadein constructing tablesincluding the omission of thetitle and inappropriate headings, many
candidatesfailed to correctly fill inthe data, especialy intermsof sequence and selection of thetarget
values. Thisshowed someof the confusion inreading the graph and unfamiliarity in distinguishing the
manipulated variable from theresponding variable. Too many candidates had the manipulated variable
intheright-hand column.

Part () of thisquestion which asked about an investigation involving the use of theenzymeamylase, was
not very well done. InPart (c) (i), they wereto identify the materia sand apparatus and outline the method
they would useand in Part (c) (i), they wereto identify one source of error. Candidateswere expected to
include apparatus such as water-bath, thermometer, timer, whitetile and a source of the enzyme and
include in their method means of setting up the water-bath and maintaining its temperatures,
preparation of the substrate, removal of experimental solution at intervals and use of iodine to
detect starch among other ideas. Sources of error would be obvious as maintai ning the temper ature of
the water bath, quantity of enzyme, or volume of drops removed at intervals.

Part (d) of the question explored candidates' ability to cueinto information provided to apply knowledge
of how enzymeswork. Part (d) (i) asked candidatesto suggest what process might betaking place when
mest issoftened with green papaya. Thispart of the question wasnot well doneascandidatesfailedto use
theinformationinthetrend of the question to helpfocusonthe possibilities. Smilarly, in Part (d) (ii) which
asked candidates to suggest why if the crushed papayais added to the meat while cooking, that the
cooking timeisnot shorter, many candidates did not rel ate the resultsto denaturing of the enzymedueto
exposureto high temperatures.

Part (e) of the question sought to examine candidates' knowledge of the germination processtaking place
within aseed. Performance onthispart of the question wasdisappointing, sincethisissupposedly awell-
known part of the syllabus. In Part (e) (i), candidateswereto indicate two waysin which water hel psthe
process of germination. Candidates were expected to refer to itsrolein: enzyme activation, transport,
reaction medium, or structural material. In Part (e) (ii), candidates were expected to identify
environmental conditionsfor germination. Itissurprising that many candidatestill identify ‘sunlight’ asan
environmental factor for germination. Itisthusreiterated herethat theenvironmenta conditionsnecessary
for germination areair (oxygen), suitable temperature and moisture (water).
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Part (f) of the question examined candidates knowledge of microorganisms. Part (f) (i) asked candidates
to identify microorganisms. Many candidates are unclear about what types of organismsqualify as
‘microorganisms . Candidatesingst onnaming the' earthworm’ asamicoorganism. InPart (f) (i), candidates
were asked to identify one cyclewhich depends on the activities of microorganisms. Most candidates
were ableto namethe carbon or nitrogen cycle. However, when they were asked in Part (€) (iii) to
explaintheimportance of themicroorganisminanatura cycle, many candidateswere unabletoindicate
their rolein breakdown of organic material, release of nutrients or recycle materials.

Question 2

Thisquestion tested candidates’ knowledge of gaseous exchangein plantsand animalsasexhibitedin
examplesof freshwater snailsand the pondweed. Candidateswere required to predict and explainthe
resultsof aninvestigation that was set up with the organismsin varioustest tubesbased on likely colour
changesof acarbon dioxideindicator. Candidateswere a so expected to suggest what changesmay have
occurred in the environment to cause the sudden death of pond snails. Performance on thisquestionwas
fairly good with candidates earning marksacrossthe entirerange availablefrom 0 to 14.

InPart (a), candidateswere asked to identify experimenta tubeswith different colour changesand explain
their responses. Thispart of the question wasfairly well done. By and large they recognised that atube
with the snailswould most likely have more carbon dioxide produced by respiration, whileonewith the
pondweed would have reduced level s of carbon dioxide because of photosynthesis.

InPart (b), candidates wererequired toidentify the control tube (i) and explain the purpose of wrapping
oneof thetubesinfoil. Thispart of the question wasfairly well done.

Part (c) asked candidatesto suggest what changes may occur in the environment to cause the sudden
degth of the snail populationinthe pond. Thispart of the questionwasnot at al well done. In many cases
candidates provided explanationsthat were not related to the context of the question. Expected responses
that wererarely givenincluded: pollution; reduction in oxygen supply/eutrophication; introduction of
predators; or loss of food source.

Question 3

Thisquestion assessed candidates' knowledge of blood circulation through the heart and to the heart
musclesaswell ashow thickening of the coronary arteriesmay occur. Candidateswere also required to
exploretheir knowledge of transport in plants. Generally, candidates performed within the range of
expectation as shown by amean of 9.5 out of 17 marksand amode of 7. Candidates attained scores
right acrosstherange on thisquestion, but the vast mgority attained scores between 6 and 17.

Part (a) of the question tested candidates' knowledge of blood flow through the heart. In Part (a) (i),
candidateswererequired toillustrate using four arrowsonly, theflow of blood through the heart. Thispart
of thequestionwasfairly well done, although candi dates often confused the names of thevessalsleading
to and from the heart asshown in theresponsein Part (a) (ii). Part (a) (iii), whichwasfairly well done,
required candidatesto explain how having a‘ holein the heart’ may affect itsfunctioning whentheatria
contract. Candidates were expected to focus on: mixing of oxygenated and deoxygenated blood;
reduced efficiency in blood carrying capacity; or need for the heart to work harder/ strain on the
heart.
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Part (b) investigated candidates' knowledge of blood transport to the heart muscles. Thispart of the
guestionwaswell done. InPart (b) (i), candidateswereto nametwo substancesthat blood transportsto
heart musclecells. InPart (b) (ii), they wereto identify one substance transported in the blood that could
causethewallsto thicken. The expected response was cholesterol or plaque. Candidatesat thislevel are
expected to provide the more obvious response, which garnersfull marks. In Part (b) (iii), candidates
were asked to explain how thethickening of thewall of the coronary artery affectsthe heart. A good
response would haveincluded aspects of : blocking/reducing flow of blood; reduction of size of lumen;
inadequacy of supply of nutrientsto heart; inability to deliver adequate blood supply; resultingina
heart attack/infarction.

Part (c) examined candidates' knowledge of transport in plants. Thispart of the questionwasfairly well
done. Candidatesweregenerdly abletoidentify thexylem and phloem. However, far too many candidates
confused what wastransported by thedifferent tissues. Somefelt that xylem transported both * water and
food’ or that phloem transported ‘ food and nutrients . It should be noted that the xylem transportswater
and mineral saltsand that the phloem transports manufactured food/sugars.

Quedtion4

Thisquestion examined candidates knowledge of the processesof meiosisand mitosis, aswell ascloning.
It dsotested candidates’ knowledge of the devel opment of the ovuleinto the seed. Candidate performance
on thisquestion was di sappointing, athough therewasgeneral familiarity with thetopics, and candidates
wereableto gain marksacrossmost of the spectrumfrom 1—14 out of 16. A few candidateswereunable
togainany marksat all. Themodewasb.

In Part (a), candidateswereto distingui sh between the processes of melosisand mitosis. InPart (a) (i),
candidateswererequired to distinguish between diagramsillustrating the differencesin the processes; in
Part () (i), they weretoidentify differences between the processes and then name specific locationsin
plantswherethese processesoccurred in Part (iii); then provide reasonswhy both typesof cell divisonare
importantintheplantfor Part (iv). Althoughthistopic wasfamiliar tothe candidatesthey ofteninterchanged
the processes and this showsthe need to emphasi ze the differences between these types of cell division.
Candidates should note that meiosis produces 4 daughter cells per division compared with 2 for
mitosis, meiosis results in reduction division while the genetic number is maintained in mitosis;
meiosis produces non-identical gameteswhile mitosis producesidentical daughter cells. Candidates
oftenfailed to identify that mitosisoccurred in the meristemsfound in theroot tip and shoot tip or the
cambium, whilemeiosis produced pollenin theanthersand ovaintheovaries. Inresponding to Part
(@) (iv), candidates wereto indicate one of thefollowing for theimportance of meiosis. for maintaining
the diploid number of successive generations; introduction of variations into the species; better
adaptability to changing environmental conditions, gamete production/halving the chromosomes
number. They wereto consider one of thefollowing for theimportance of mitosis: growth/producing
similar typesof cells; repairsof tissues; rapid production of clones/offspring in favourable conditions;
taking advantage of favourable conditions. Part (b) of the question wasfairly well done. It asked
candidates about cloning and the possi ble advantage and disadvantage. Candidateswereinitialy required
toidentify the process of cloning from awritten description providedin Part (b) (i). They werethen
requiredin Part (b) (i) to suggest one advantage and one disadvantage of the process. Candidateswere
expected to select from these advantages: retain/passfavourable characteristics, and from thefollowing
disadvantages: long term effect not fully known; aging of clone may be faster; attempt to clone
humans.
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Part (c) dealt with candidates’ knowledge of the devel opment and structure of the seed. Thispart of the
guestion was very badly done. More than half the candidate popul ation did not know that the ovule
devel oped into the seed, which wasthe expected responsefor Part (c) (i). Asmuch asninety percent of
the candidate popul ation could not givetwo features of the seed which wasrequired in responseto Part
(¢ (i). Candidateswere expected to identify features such as: the seed bearsa single scar; possesses
cotyledons, contains the embryo, found within the fruit and so on.

Quedtion5

Thisquestion tested candidates’ knowledge of the nitrogen cycle and the rel ationships, mutualism and
commensalisms. Candidateswere ableto gain marksacrossthe entire spectrumfrom 1 to 13. Performance
on thisquestion wasreasonabl e although it was expected that candidateswould bemore generaly familiar
with the processesinvolved in the nitrogen cycle. Candidates seemed to most easily accessthemarksin
the partsof the question that dealt with mutualism and commensalism.

Part () was presented intheform of astylized nitrogen cyclefromwhichthe candidates' knowledgeof the
topic wasexamined. Part (a) (i) of the question asked candidatesto name the processes carried out by
bacteriathat occur at identified points on the diagram. Candidates performed very poorly onthispart of
the question. Some seemed unfamiliar with the processesand others, who werefamiliar with theterminol ogy,
were confused by the process. Candidates were expected to identify in sequence: nitrogen-fixation,
denitrification, decomposition and nitrification. Part (a) (ii) asked candidatesto explain how nitrates
from the soil become protein in plantsand animals. Candidateswere expected to refer to: plantsabsorb
nitratesfromthe soil; nitrates used to synthesized proteinsin the plants; plants eaten by herbivores;
her bivores by carnivores; plant proteins/amino acids used by animalsto make animal proteins. This
wasfairly well done, athough many candidatesdid not recogni se asequenceto the process of incorporating
nitrogenous compounds by plants before being accessed by animalsthrough feeding. Part (a) (iii) required
candidatesto explain why the rel ationship between legumes and the bacteriain their root nodule was
considered mutualistic. Candidates needed to explain the benefits derived by both organismsfromthe
rel ationship and sometimesthiswas not done. Candidate performance on thispart of thequestion wasfair.
They were expected to includein their responses: both organisms benefit fromthe relationship —the
legumes obtain nitrates fromthe activity of the bacteria; legumes can thus grow in soils depl eted of
nitrogen; bacteria obtain in the relationship some nutrients/shelter.

Part (b), which asked candidatesto identify typesof relationships other than mutualism, waswell done.
Candidates were expected to refer to: commensalism, parasitism; predator/prey relationships and
were often ableto provide appropriate exampl es.
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PAPER 03 —Extended Essay

Candidates performanceonthispaper wascond stent with their performancein January 2007. Candidates
demonstrated acontinuing ability to write at length about biological events, principlesand concepts.
However, sometimes candi dates missed key wordsin the questionsand provided answerswhich were
off thepoint. Itisthusreiterated that candidates should be advised that the reading time should be used
to read through each question carefully, highlighting key words on which the questions hinge, so
that they would be less likely to misread and misinterpret questions. The reading time should
also be used to plan their responses so that they are more likely to stick to the relevant topics.
Itisclear that much timeis spent on teaching and |earning the content of the syllabus. However, more
attention needsto be paid to deve oping important examination techniqueswhichwill allow candidatesto
makethe best use of what they know.

Quedtion1

Candidates sel ected this question morefrequently than they selectedits counterpart, Question 2. This
guestion required knowledge of the excretory functions of the body and the structure of auriniferous
tubule. In addition, thisquestion tested candidates knowledge of the effectson theliver of alcohol abuse,
as well as their general knowledge of drug abuse. Candidate performance on this question was
unexpectedly low, withthevast mgority of scoreswithinthelower half of themark range.

Part (a) examined candidates knowledge of excretion. In Part () (i), candidateswere asked to identify
two substances produced by the body that can attaintoxic levels. Most candidatesknew of at least one
substance. Many candidateswere not specific enough and included ‘ nitrogenouswaste' instead of urea.
InPart (@) (ii), candidates wereto explain with the aid of adiagram how the kidney tubuleisableto
reducetoxic levelsof asubstanceinthebody to harmlessleves. Candidatesgeneraly knew how urineis
produced, but were often unableto rel ate the production of urineto reduction of thelevelsof ureainthe
body. They oftenfailed toincludein their responses: continual filtration; toxic substanceinfiltrate,
the removal of a little more of the toxic substance with each volume of blood filtered in the kidney.
Many diagramswerea so poorly drawn.

Part (b) dedlt with candidates' understanding of the damagethat can be doneto theliver through a cohol
abuseand theimpact on thefunctioning of theliver. Most candidateswereableto gain someof themarks
inthissection. However, candidates needed to convey that: alcohol abuse can lead liver damage/
cirrhosis; build up of toxicity; poisoning/death, in addition to malfunction and improper metabolism
of arange of substances. Severa candidates provided specific examplesof liver functionsfor example,
‘production of bile',  conversion of glucoseto glycogen’ and deamination of protein’ but did not makethe
link to damagetotheliver.
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Part (¢) examined candidates knowledge of drug abuse. InPart () (i), candidateswereto suggest reasons
for increased drug abuse. Thispart of the question wasfairly well done. Candidateswereableto provide
expected responsesincluding: availability, accessibility, thrill/pleasure seeking and peer pressure. In
Part (c) (ii), they wererequired to suggest waysin which prescription drugs might be abused, and to
suggest likely long-term effects. Candidates performed fairly well onthis part of the question, although
they failed to include thewide range of possible responses and sometimestheir responsestended to be
somewhat vague. They were expected to refer to: not taking thefull dose of prescription; stop taking
drugs before course is finished; taking old/ leftover drugs; too frequent administering of drugs.
Long-term effects expected to bereferenced included: resistance by user to drug; loss of effectiveness;
pathogens devel op resistance; new strains become more virulent; more difficult to treat. Too many
candidates still madethe mistake of saying that the pathogen will become*immune’ rather than resi stant.

Quedtion2

Thequestion required adescription of thestagesin thelifehistory of aninsect vector, reasonsfor continued
outbresksof vector bornediseasesand methodsof protecting thebody from contracting infectiousdiseases.
Candidate performancewas surprisingly wesk asthey seemed challenged by many partsof the question.
Scoresranged from 1 to 14 with only one candidate gaining above 14.

InPart (8) (i), candidateswere asked to describe, withtheaid of adiagram, the stagesinthelife history of
anamed insect vector of diseaseandin (a) (ii) to suggest why vector bornediseases still occur in spite of
knowing thelife histories of the vector. Candidates performed poorly on Part (a) (i). They showed a
surprising lack of accurate knowledge of thelife history of aninsect vector. They interchanged ‘larva and
‘pupa and used termslike‘ baby mosquito’ to describethelarva and pupa; pupa became’ pupil” and
imago became‘ embryo’ ; and incorrect descriptionswere givento the pupa and larval stages. Very few
candidates gave the expected responses such as: larva asthe feeding and growing stage; pupa asthe
stage of internal devel opment and re-organisation; the adult as the reproductive stage or stage for

distribution of speciessincethey havewings. For Part (a) (ii), candidates gave better responses. They
focused on improper hygienic practicesand lack of education. However, their responses could have
included other suggestions such as: other human activities such as travel; pathogens mutate;

unavailability of medicines to the poor; vectors not eradicated; knowledge of life history helps to
control spread, not cure disease.

InPart (b) (i), candidateswere asked to explain the principlesinvolved intaking acourse of vaccines. This
part of the question was not well done. Eventhough a‘ course of vaccines wasexplained inthe stem as
“morethan one dose over time”, many candidates gave responses that did not address the question,
stating ‘ somevaccinesaretakenannualy’, ‘... every fiveyears or ‘... onceinalifetime . Whenthe
question wascorrectly interpreted, candidates displayed fair knowledge of the principlesinvolvedintaking
vaccines. They includedintheir responses some of thefollowing: antibody production stimulated by
antigen; small dose of weakened antigen initially; for subsequent infection, antibodiesalready present/
memory; rapid response subsequently; more antibodiesmade. In Part (b) (ii), candidateswererequired
to suggest why the principlesof vaccination do not work for al infectiousdiseases. Thispart of thequestion
wasnot well done, principally because of theloose useof biologica terminology. Candidatesmust understand
that they cannot be rewarded when biological jargonisused incorrectly. In particular, theterms* adapt’
and ‘immune’ wereinappropriately used inthe majority of cases. Some candidates claimed that ‘the
influenzavirusadapted to the person’, while otherssaid * the person wasimmunetoinfluenzal . Candidates
were expected to frametheir responsesaround thefollowing ideas: viral antigensmay change frequently;
rapid mutation; new antibodies required each time infection occurs; bacterial infections are best
treated with antibiotics.
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Quedtion 3

Thequestiontested candidates' knowledge of the structure and function of the human femalereproductive
system and birth control methods, aswell astheir viewson the control of the size of human populations.
Thiswasby far themore popular of the questionsin Section B of the paper. Candidate performanceon
thisquestion was quite satisfactory. Markswere obtained in therangefrom 2 to 20. No candidate obtained
ascoreof 0 or 1inthisquestion and anumber obtained full marks. Themodewashigh at 13.

Part (a) asked candidatesto (i) describe the structure of the human femal e reproductive system, and (ii)
explain how thereproductive system was suited for itsfunction in reproduction. Most candidateswere
ableto draw areasonablediagram of thefema ereproductive system, although avery largenumber had no
ideaof thepelling of thevariousparts. Termssuch as’ ovary’, ‘ ovum’ and ovul€ were used interchangeably
inPart (a) (i). InPart (a) (ii), instead of explaining how the system was suited for itsfunctions, severa
candidates described the process of sexual reproduction. Candidates were expected to construct their
responsesto include: ovaries produce eggs/hormones; oviduct/fallopian tubetransportsthe egg/site
of fertilisation; uterus houses the embryo/protects the embryo; cervix can dilate to expel the baby;
vaginaisthe birth canal/accepts the penis.

Part (b) of the question explored candidates' knowledge of contraceptive methods. In Part (b) (i), they
wereasked to explain how tubal ligation could prevent pregnancy without stopping the monthly period.
Thisquestionwaswell done. Most candidates gave an appropriate explanation, although some candidates
thought that tubal ligationwould prevent the devel opment of the egg. A good responsewas:

Althoughtubal ligation prevented the sperm from reaching the egg and preventing fertilisation, the
monthly period iscontrolled by hormoneswhichtravel intheblood so thisprocesswould not be
affected.

Part (b) (ii) asked for three other birth control methods. Thiswasvery well done. Most candidateswere
awareof at least three additiona methodsof birth control.

Part () of thisquestion focused onthe control of the human population. In Part () candidateswere asked
to (i) suggest reasonswhy control of the human popul ation is necessary, and (i) explain whether or not
government should decide onthe number of children acoupleshould have. Candidate performanceonthis
part of the question wasfair. In Part (c) (i), many candidates were ableto provide suitablereasonsfor
controlling the size of the human popul ation. Candidateswere expected toincludeintheir responsessome
of thefollowing: humans depend on natural resources; thereisalimit to these resources; population
must not outstrip resources; human population subject to the same limitations as other animal
populations. A good responsewas:

Therearelimited resources. More people may bring more pollution and therewould be need to
build more houses which would mean cutting down moretrees.

InPart (c) (ii), candidateswere rewarded for answering, either inthe affirmative or negative, oncethe
response was appropriately supported. Candidate performance on this question was good. Candidates
responding in the affirmative were expected to refer to: limited resources; government provision of
social amenities; government’s responsibility to protect the environment. Candidates responding in
thenegative were expected to refer to: size of family a matter of personal choice; erosion of individual
rights; possible upset of overall gender balance; religious/cultural belief/traditions.
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Question4

Only onein approximately ten candidates sel ected this question. The question examined candidates
knowledge of the structure of a dicotyledonous seed and the role of its constituents in growth and
deveopment. Candidates wered so asked to explaintherolesof selected hormonesin human growthand
development and to predict results of agenetic cross. With fewer that sixty candidates attempting this
guestion the stati sticsmay havelittle value. However, performance on thisquestion was satisfactory, with
amean of approximately 8. Scores were achieved across the spectrum from 0 to 20 and they were
bimodal at 4 and 12.

Part (a) asked candidatesto describe, withtheaid of adiagram, theinterna structure of adicotyledonous
seed. Thispart of thequestionwasfairly well done, although severd candidatesincluded externd structures
such as‘testa’ and ‘scar’. Somedrew theinternal structure of aleaf. In Part (a) (ii), candidateswere
askedto explaintheroleof the parts of the dicotyledonous seedin growth and devel opment. Thispart was
fairly well done. Candidateswere expected to includein their responses: the cotyledons— provided food,
were the site of conversion of stored food and translocation to the embryo, site of enzyme activity;
embryo/plumule and radicle formed the seedling.

Part (b) sought to explore candidates' knowledge and understanding of therole of hormonesin growth
and development inanimals. In Part (b) (i), candidates had to identify two hormonesinvolvedinthe
process. M ogt candidateswere ableto givetwo examples, but some candidates gavethe organ of production
rather than thehormonesand failed to gainthemarksallotted. InPart (b) (ii), candidateswereto suggest
why there should be concern about the diet of young children which included productsfrom animals
treated with hormones. Thispart of the question wasnot at al well done. Candidatesfailedto relatethe
possible absorption of hormonesfrom food to growth and devel opment issuesin young children. Instead,
they tended to focus on dietary issueslikethelack of nutrientsand obesity. Candidateswere expected to
includein their description acoherent account based on: excessive hormones stimul ate devel opment;
secondary sexual characteristicsdevelop earlier than normal; long-termill effects. A good response
tothispart of thequestion was:

Excesshormonesin ayoung child canlead to certain adolescence features devel oping beforethey
are supposed to.
It can a so affect thelong-term hedl th of ayoung child because of too rapid growth and devel opment.

Part (c) asked candidatesto explain, with the use of genetic diagrams, how it was possiblefor agoat
breeder to obtain large of fspring. The mgjority of candidates attempting this question used symbols
ingppropriately. They did not seem to understand that the desired off spring waslarge and reference wasto
asmplemonohybrid cross. The symbol swere seected for alargeram and high reproducing fema erather
thanfor largeram and norma or small femae. Somethought that |arge sizewas sex-linked and otherslost
marksasthey skipped stepsin the genetic process, for example, they went from parentsto F, generation
without showing gametes. Where candidates did not makethese errorsthey were ableto gain full marks
for thispart of the question. A good responsewas:

L —dominant (large)
| —recessive(small)
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Thelargemaewould haveagenotypeL L. If thefemale hasagenotypell, thenthecrossinthe
genetic diagram showsthe offspring genotype.

W I
Male

L LI LI

L LI LI

LI —al thegoatswould belargesinceL isdominant over |. The desired resultsare obtained.

Quedtion5

Thiswasby far the more popular question of the pair in Section C, attracting almost two-thirds of the
candidate population. The question required knowledge of decomposersand their rolein the carbon
cycle. They were also expected to use knowledge of occurrencesin the carbon cycleto account for
globa warming and the possible negative and positive effects of thisphenomenon. Candidate performance
onthisquestionwasfair. Themean for the question was approximately 5 and themodewas 7. Candidates
had great difficulty accessing marksin the upper rangeswith no candidates scoring morethan 15 marks.

In Part (a) of thequestion candidateswererequired to define decomposers, explaintheir roleinthe carbon
cycleand explain characteristicsthey possesstofulfill their role. Candidate performance on thispart of the
questionwasfair. They weregenerally ableto provideadefinition of ‘ decomposers (Part (a) (i)), but few
wereableto explaintheir roleand adaptations. In Part (8) (ii), candidateswere expected toincludeintheir
responsesthefollowing ideas. decomposer srecycle nutrientsfromdead bodies/ organic matter/ waste/
urine; carbon compounds absorbed/ incorporated by organism; carbon dioxide returned to the
atmosphere during respiration; carbon in waste materialsrecycled. In Part (a) (iii), candidates till
madethe error of identifying earthworms as decomposers. It isagain reiterated that decomposersare
bacteriaand fungi. Thecharacteristicsthat these organismspossessthat makethem effective decomposers
are as follows: absence of chlorophyll; inability to manufacture food; they secrete enzymes; they
digest organic matter to obtain nutrients; many capable of anaerobic respiration; breakdown
carbohydratesin low oxygen conditions.
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Part (b) asked candidatesto exploretheir knowledge of the carbon cycleinrelationto various phenomena
In(b) (i), candidateswere asked about the benefits of greenhouse conditionsto plants. Candidatesdid not
performwell onthispart of the question. They were expected to usetheir knowledge of what occursina
greenhousethat cause plantsto flourish, which should relate to conditionsthat woul d promote growthin
plants. They werethusexpected toincludeintheir responseideassuch as: high temperatureincreases
rate of photosynthesis; high humidity restricts transpiration; starch is formed faster/more food
available; plantsthrive. InPart (b) (ii), candidates had to suggest reasonswhy global warming isnot
desirablefor animals. Thispart of the question wasalso not well done. Candidateswere often only ableto
access half the avail able marks. They were expected to consider that el evated temperaturesincrease
the rate of water loss/desiccation of small invertebrates; affected the environment, for example,
destruction of habitats/melt ice caps, alter periods of rainfall/drought; cause natural disasters —
hurricanes, tsunamis, tornadoes, flooding; lead to increasing poverty, hunger, loss of life. A good
responsetothispart of the question was:

... when global warming occursthetemperatures can becometoo high for animalsbecausethey
arenot built to adapt quickly to mgor climate change. Thereisaso thedestruction of their habitat,
such as, themelting polar i ce capsthat reduce the habitats of polar bearsand threaten their food

supply.

Part (b) (iii) asked candidatesto suggest oneway inwhich globa warming might be advantageous. Many
candidates were ableto provide areasonabl e response, including: warming of cold countries making
themmoretemperate; increasein crop yieldin some countries. A well thought out response was:

... winter might nolonger bevery cold or even exist allowing plantsto grow all year through
without problemsof shortage of supply of food.

Quedtion6

Thisquestion required knowledge of theimportance of wetlandsand the negativeimpact of human
activity on them. Candidate performance on thisquestion wasfair with amean of approximately 6 and a
mode of 6, although few candidates obtained the higher scoresand no onegot full marks.

Part (a) investigated candidates ability to apply their genera knowledge of ecology to aparticular habitat.
Inpart (a) (i), they wereasked to givereasonswhy wetland ecosystemsare of great importance. Candidate
performance onthispart of the question wasfair. Candidates showed little knowledge of theimportance
of wetlands, which should be of concernto them especially asBiology students. Some even interpreted
theterminology as‘wet land’ and consequently did not addresswetland issues. A number mentioned
wetlandsand tourigt attractions. However, in addition, they wereexpected toincludeamong their suggestions
thefollowing concepts. wetlandsare nurseriesfor fish, crustaceans; habitatsfor birds; reducepollution
through treatment of effluent; reduce damageto coastlines during hurricanes/storms; protect against
lossof life. InPart (d) (i), candidateswereto suggest waysin which human activity could affect awetland
ecosystem. Candidatesperformed fairly well onthispart of the question. They recognised the potential
for pollution and destruction of thewetland from arange of human activities. Candidateswere expected
toincludethefollowing ideasin their responses housing/commercial devel opments; road/highway
construction; burning mangroves for coal; dumping non-biodegradable waste material; hunting/
killing wildlife/reducing biodiversity.
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InPart (b) (i), candidateswere required to suggest reasonswhy indiscriminate garbage disposal should be
discouraged. Performance on thispart of the question wasweak. Candidatesgeneraly seemedto believe
that the garbage itself cause disease and bacteria. It should be noted that to gain the available marks
candidates had to makethelink with the garbage harboring disease vectors. Candidateswere expected to
frametheir responsesusing ideaslike: garbage attracts vector s of disease; providesfood for disease-
causing organisms, for example, houseflies; attract scavengers; are unattractive/bad for image of
the community/country. In Part (b) (ii), candidates were asked to suggest means, other that posting
sgns, toencourage proper garbagedisposa. Thispart of thequestionwaswe | done. Candidatesconsidered
factorssuch as‘ education’, ‘ increased numbersof garbage binsin prominent places’, ‘ charging finesfor
littering'.

Part (c) required candidatesto present an argument, from the perspective of an environmentalist, against
theuseof inorganicfertilisers. Thispart of the question was not very well done. Candidates simply
indicated that inorganic fertiliserswere* harmful’ but did not say in what waysand to which organisms.
Candidates were expected to include in their responses: these fertilisers easily leach into water;
contribute to death of aquatic life; affect the pH of the soil/waterways; increase nutrientsin water,
leading to eutrophication; causes algal bloom which reduces availability of oxygen to other
organisms; facilitates soil erosion.

PAPER 042 —Alternativetothe SBA

Thispaper assessed all the practical skillsrequired of biology students. Candidates continueto display
wesk practical skills, especidly in agpectsof planning and designing including manipul ating and describing
methodsof experimentsandin drawing conclusonsfromdata. Itisthusre-iterated that these observations
suggest that teaching for devel oping practical skillsmust include actual experimenting and investigating
scientific phenomena, discussions, explanations and rationalizing of procedures and outcomes on
the part of students so that they become capable of devel oping and manipulating experiments and
experimenta dataontheir own.

Question1

Thisquestiontested arangeof candidates experimenta skillsincluding dassfying organisms(fromdrawings),
presenting data, and investigating organismsin aspecific habitat. Candidateswere al so required to make
adrawing of afish gill from a photograph and relate the structure of agill to itsfunction. Candidate
performance on thisquestion wasreasonable athough very few attained top scores. Candidates displayed
week skillsin classifying organismsand were often unabl eto describeamethod for investigating organisms
inleef litter. Themean for thisquestion was approximately 11 out of 27 marksavailable, whilethemode
wasalso 11.
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Part (a) required candidatesto demonstrate the skillsof Observing/Recording/ Reporting, M easuring and
aspectsof Planning and Designing. InPart (a) (i), candidateswereto identify three characteristicsthat they
observed in drawingsof six organismsthat could be used to classify them. Thisquestionwasgenerally
well done by candidates, although their spelling and or interpretation of antennaewere at timesquite
atrocious. They referred to *antlers *anthenas’, ‘ antenas’ and ahost of other variations. Part () (ii) asked
candidatesto construct akey, table or chart to show how the characteristicsidentified would distinguish
among theorganisms. Thisquestionwasfairly well done. Severa candidateswere ableto organiseatable
to distinguishthe organisms. Part () (iii) wasnot very well done. Too many candidatesthought that they
could useaquadrat to investigate the number and types of organismsin aleaf litter habitat. Candidates
were expected to describe the use of : traps/bottles, Tullgren funnel or some means of sifting through
theleaf litter. They were also to includein the description of the method of their investigation counts/
estimates of per unit area; identification/ classification procedure; and repeats. Few candidateswere
ableto giveaprecautionin carrying out theinvestigation, requiredin Part (a) (iv), but could provideat |east
one safety precaution for which they wererewarded. In Part (@) (v), candidateswereto construct atable
to show how datacollected by the method described in (@) (iii) would berecorded. Thiswasavery poorly
donepart of the question. Candidatesfailed to gain what could be described aseasy marks. They wereto
includeintheir tablethefollowing characteristicswhich arethenorma requirementsof atablefor recording
field data: appropriate headings, appropriate columns that include one for numbers; neatly boxed
with appropriatetitle. Part (a) (vi) wasfairly well done. Several candidatesgained full marksinthis
section asthey wereableto provide sound reasonsfor thelegf litter to be consdered agood habitat for the
organismsidentified in thisquestion. Where candidateswere unableto gain the marksin thissectionthey
seemed not to redisethat therewere biologica reasonsfor the organismsto beattracted to the habitat and
itwasnot smply becausethey ‘liked' theenvironment. Candidateswere expected to indicatethat theleaf
litter consists of decaying leaves which provided a ready food source for small herbivores; created
a favourable micro-climate; reduced desiccation; provided shelter from predators.

Part (b) (i) of thequestion, which required drawing of afish gill from aphotograph of adissected fish head
and knowledge of the structure and function of thegill, was not very well done. Candidatesgenerally
ignored therulesof drawingincluding guiddinesfor clarity and accuracy and thusfailed to gainthed lotted
marks. Part (b) (ii), which required the magnification of the drawing, wasa so not well done. Therewere
two problems, thefirgt, in ca culating the magnification (some candi dates guessed asmuch as 1000 times)
and the second, in representing the magnification. The conventionsfor thesemust be observed to gainthe
mark dlotted. Notethat the magnification must bewrittenwith‘x’ infront of thevaue. Part (b) (iii) asked
candidatesto explain how thestructureof thegill issuited toitsfunction. Thiswaspoorly done. Candidates
held anumber of misconceptionsabout the breathing apparatus of thefish and how breathing takesplace.
They fed that the‘fishtakesinair’, that ‘ the operculum isthe breathing apparatus’ and that the* gillsfilter
thewater’.

Candidateswereexpected toincludeinthelr responsesthat: finely divided filamentsincrease surfacearea
and absorption; copiousblood supply for efficient uptake of oxygen; gill rakerswhich aresturdy, form
barrier for protection of delicatefilaments; and secretion of mucousfor trapping particles.
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Question 2

Thisquestion tested the candidates’ ability to use graph paper to determinethe areasof two different types
of leaves, explain theimportance of leaf areaand how aplant might compensatefor having leaveswith
smal areas. Candidate performance on thisquestion was good with amean score of approximeately 10 out
of atotal of 17 and amode of 9.

InPart (a) (i), candidateswererequired to draw the two leaveswith which they were provided on the
graph paper. Thisquestion wasfairly well donewith most candidatesobtaining at |east half theavailable
marks. It was heartening that few candidates shaded their drawings athough there were some obvious
challengesto the candidates. Too often their drawings showed untidy lines of uneven thickness; no
magnification included; leaf stalk not drawn asdirected and no distingui shing features seen between the
two specimens. In Part (b), candidateswereto identify three differences observed between Specimen A
and Specimen B. Candidates scored poorly on thispart of the question. They seemed not to know the
external structure of theleaf. They seemed unfamiliar withtermslike apex, margin, leaf stalk/petiole.

Candidates did not recognisethat while Specimen A had anetwork of veins, Specimen B had parallel

veins. Many claimed that Specimen B had no veins. Also, when asked to compare, candidatestended to
giveafeatureinoneleaf and failed to say what obtainedintheother leef for that feature. Itisreiterated here
that acomparison must be made of the samefeaturein thetwo organismsbeing compared to qualify asa
comparison. Part (c) wasvery badly done. Candidateswere asked to cal culate the leaf areaof thetwo
leaves. Many candidatesdid not recognisethat the reason why they were asked to draw theleaf onthe
graph paper wasto facilitate the estimation of leaf area, and al they wererequired to do wasto count the
number of square centimetres, compensating for theirregular shape of theleaves. Some candidatesmeasured
thelength of theleaf downto thetip of the petiole and multiplied by thewidth of thelaminaat itswidest
part. Other candidates counted themillimetre square which would havetaken aninordinately long timeand
was not necessary. InPart (d) (i), candidates were asked to explain theimportance of leaf areatothe
plant. Thispart of the questionwaswell done. Responsesthat failed to gain full markswere often those
that did not link thefunctionsof theleaf to theareaof theleaf asrequired by the question. A good response
was

Thelarger theleaf area, themore surface of theleaf isexposed to air and sunlight, allowing
maximum absorption of sunlight and carbon dioxidefor photosynthesis, making morefood.

In Part (d) (ii), candidates were asked how a plant might compensate for having small leaves. Thispart was
also well done. However, some candidates appeared to have lost marks because they did not understand the
term ‘ compensate’, while anumber of others referred to ‘ reduction of transpiration rate’ and * development
of longer rootsto obtain water’, and some even made wild statements like the * plant obtains food from the
soil’. Good responses included: by producing numerous leaves, growing taller to maximize exposure of
leaves to sunlight; having more chloroplasts; obtaining food from other plants, that is, becoming
parasitic.

Question 3

Thisquestion tested the candidates’ ability to represent datafrom afield study onwater lossin two plant
species. Candidate performance on thisquestion was good athough no candidate obtained full marks.
The mean was approximately 10 out of 16 and the mode was 10.
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Part (a) of the question required candidatesto draw apair of graphsto represent data coll ected on water
lossintwo plant species Candidates performed fairly well onthisquestion and generaly plotted the points
correctly, although anumber of them made severa errors. Errorsobserved included: use of incorrect
axes, absence of a title, untidiness, absence of a key.

In Part (b), candidatesweretoidentify sourcesof error intheinvestigation. Thispart wasfairly well done.
A good response was. error in measuring the plant due to faulty scale; error in timing the hourly
intervals ...

Part (c) required candidatesto explain the differences observed in water lossin the two plant species.
Candidate performance on thisquestionwasonly fair. Candidateswere expected to determinethat Species
Qlostwater fagter than SpeciesPand thismight rel ateto the suitability of the speciesto different environmenta
conditions. Good responseswereasfollows:

Species P might have been aplant adapted to an environment containing little water
supply while Species Q might have been from an environment with an abundant supply
of water, thereforeit isnot adapted for water |0ss.

Qlosesmorewater than P because maybe Q has more stomataor the sscomataof Q
may belarger. Species Q loses more water than P, therefore the transpiration rate
level inQis morethaninP.

Part (d) required that candidatesillustrate, using adiagram, how the apparatus provided (astring, weighing
apparatus, aplant and asheet of clear plastic) could be used to collect the data provided in thetable. Apart
from poor drawing skillsaready discussed inrelation to Questions 1 and 2, few candidateswere ableto
correctly illustrate the arrangement of the apparatus. The plant was often drawn with the part abovethe
soil wrapped in the sheet of plastic and the plastic with water positioned onthe scale; and the string inthe
wrong position. Candidates were expected to show the plant positioned on the scale and the plastic
wrapped around the pot and tied with the string at the base of the plant, just above the soil.



