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Introduction

As customary the January 2007 sitting of the CXC examination in Biology consisted of four papers:

Paper 01 – Multiple Choice
Paper 02 – Structured Essay Questions
Paper 03 – Extended Essay
Paper 042 – Alternative to the School-Based Assessment

Performance of candidates in this examination showed some improvement over the performance in
previous sittings of the January examination.  Nonetheless, candidates must be mindful of the
comments and suggestions offered by the Examining Committee to ensure continuing improvement
in their performance, since a relatively large component of the candidate population make
fundamental errors that prevent them from demonstrating their best efforts.

• Candidates must improve their test-taking skills. This includes practice in reading
questions carefully and planning responses so that answers are organized in a logical
and cohesive manner

• Candidates continue to waste a lot of valuable time providing irrelevant information in
the essays.  They should focus on key words such as ‘describe’ and ‘explain’ when
reading the questions and be guided by the mark allocation and quantitative descriptors
within the text of the question as far as possible.

• There was also the question of choice of terminology and descriptions provided.
Familiarity with biological jargon allows candidates the opportunity to express
themselves more accurately and reduces errors caused by over simplification.

• Candidates should pay more attention to the stimulus material provided in the questions,
especially in Paper 02. The stimulus material is meant to guide the candidate to the
expected responses.  Too often candidates responded by providing obscure information
on the topic that did not relate to the scenario presented.

• More emphasis should be placed on practical skills and the candidates’ ability to
demonstrate these skills in responding to questions on the Alternative to SBA paper.
Too many candidates seemed unfamiliar with basic laboratory equipment and material
and even the simplest of biological/scientific methods. Candidates demonstrated
particular weakness in identifying precautions and limitations of an experiment, as well
as in stating aims and formulating hypotheses.



PAPER 01 – Multiple Choice

Paper 01, consisted of 60 multiple-choice items.  Performance on this paper was similar to that of
2006.  Some of the topics that continued to be problematic for candidates were:

• Aspects of ecology including feeding relationships and food chains
• Role of enzymes in living cells
• Excretion in plants
• Aspects of growth in plants and animals, for example, role of auxins
• Aspects of nutrition
• The eye as a receptor and effector organ

PAPER 02 – Structured Essay Questions

Paper 02 consisted of five short-answer structured questions of which the first was the data analysis
question worth 30 marks.  This paper tested all profile skill areas identified in the Biology syllabus.
Candidate performance on this paper was better than in previous years as indicated by the fact that
candidates gave a reasonable performance on all questions.  There were no modes of zero, 1 or 2.

Candidates were able to attain marks across the allotted range for all questions, so it is evident that
all marks on the paper were available. However, for more candidates to give their best performance,
attention must be paid to observations and suggestions the Biology examiners have repeatedly
noted.  In particular, candidates’ attention should be drawn to the use of the stimulus material in
responding to the questions and the guidance provided by the spaces allotted to each question –
answers should relate to the stimulus material and should be kept within the allotted spaces.
Candidates must note that they are not required to repeat the questions to begin their responses.

Question 1

This question dealt with some practical aspects of growth of seedlings, including ways of representing
data, reading graphical data, describing the relationship shown on the graph and method of obtaining
the data presented. Candidates were also required to display their knowledge of factors that may
affect the growth of seedlings.  Candidate performance on this question was generally within
expectations.

Part (a) (i) required candidates to construct a graph based on data provided on the changes in the
height of a plant over a 36-day period.  This was fairly well done, and most candidates were able to
gain several of the marks allotted to this part of the question. However, some candidates inverted
the axes, omitted the title of the graph, selected scales that were inappropriate and produced graphs
that were too untidy.  In Part (a) (ii), candidates were expected to estimate the height of the corn
plant on selected dates using the graph that they constructed. While the majority of candidates were
able to read their graphs, far too many gave inaccurate readings, even though the graphs were
accurately constructed.

Part (b) asked candidates to describe the pattern of growth shown by the plant over the period.
Candidates’ descriptions did not often give a full account with the majority of candidates omitting
the initial slow growth period.  Their responses generally referred to the period of rapid growth and
the slow growth period before growth ceased.



Part (c) asked candidates to (i) name the food source of the plant during the early growth stage and
(ii), to give two uses of the food obtained by the corn plant during the first six days. This part was
not very well done. Too many candidates seem unaware that the seed, in particular the endosperm
of the corn, provides food for germination and that the food provided is used in respiration to
produce energy and to provide materials for growth/ tissue development.

Part (d) of the question, which explored candidates’ knowledge of experimental procedures, was
generally not very well done. Part (d) (i) dealt with experimental skills related to determining dry
mass in plants.  This part of the question was quite poorly done. Very few candidates demonstrated
understanding of how one might obtain the data on the growth of a plant using dry mass.  Most
candidates could deduce that they would need an oven for drying the plant material and a balance
or scale for weighing. However, few candidates accurately mentioned in their method that the plant
material had to be dried in an oven at 1000C for a period of time, cooled and weighed.  Part (d) (ii)
asked candidates to indicate one step to ensure the accuracy of the results. This part of the question
was also not well done. Candidates were expected to refer to weighing and drying the plant material
until it reached a constant weight. In Part (d) (iii), candidates were asked to suggest one disadvantage
of this method of determining growth. Candidates were expected to offer such suggestions as:
plants destroyed, must use several plants and take the average, and error could increase.

Part (e) of the question sought to examine candidates’ knowledge of selected mineral elements and
their effects on plant growth. Performance on this part of the question was poor, since this is a
normally well-known part of the syllabus. In Part (e) (i), candidates were to indicate the effect of
lack of nitrogen and magnesium on the growth of the plant. Candidates were expected to refer to:
slower growth, smaller plant size, stunted, yellow leaves. In responding to Part (e) (ii) candidates
were expected to indicate the specific roles of these minerals and thus indicate that lack of nitrogen
would reduce the plant’s ability to make proteins hence reduce growth, and the lack of magnesium
would reduce the ability of the plant to synthesizes chlorophyll and reduce ability to photosynthesise.

Part (f) of the question examined aspects of germination. Part (f) (i) which asked about the changes
that occur in the seed during germination was not very well done. Many candidates were quite
unclear about the changes that take place during germination. Candidates were expected to refer to:
water absorbed, activation of enzymes, digestion of food stored in cotyledons/endosperm, increased
respiration rate; protein synthesis. In Part (f) (ii) which asked candidates to state two conditions
other than water that are necessary for germination too many candidates included ‘light’ in their
responses. This is an all too familiar and perpetual misconception. Candidates are to be reminded
that the conditions for germination under normal circumstances are: air/oxygen; suitable temperature/
warmth apart from water.

Question 2

This question tested candidates’ knowledge of the major constituents of bones and the role and
function of bones in the human body through information presented graphically. Candidates were
required to interpret a bar graph showing the incidence of osteoporosis in males and females in a
range of age groups.  Performance on this question was generally good.

In Part (a), candidates were asked to draw two conclusions from the graphical data provided. This
part was well done by most candidates. They were generally able to interpret the histogram by



 stating that osteoporosis was more common in women than men and that it was more prevalent in
both men and women as they grew older, in addition to a few other reasonable conclusions drawn
from the graph.

Part (b), in which candidates’ were required to apply their knowledge of biological principles
associated with bones and their structure and development to understanding the disease of
osteoporosis, was the most difficult part of the question for the majority of candidates. In Part (b)
(i), candidates were asked account for the development of osteoporosis and in (b) (ii) to give two
functions of oestrogen in light of the association of its levels with the incidence of the disease.
Candidates were expected to include in their responses: replacement of bone cells slows down, less
nutrients are being utilized by the body, metabolism decreases, the body’s large framework requires
more nutrients for example, calcium in response to Part (b) (i). In response to Part (b) (ii) candidates
were expected to include: development of female sex organs, female secondary sexual characteristics,
menstruation and ovulation; helping to maintain the strength of the bones by helping to control
loss of calcium from bone to blood.

Part (c) examined candidates’ knowledge of the effects of osteoporosis and means of reducing the
incidence of the disease. This part of the question was reasonably well done. In Part (c) (i), they
were asked about the likely effects of osteoporosis on the body and (ii) to suggest a mineral
supplement for people with the disease. The majority of candidates mentioned weaker bones and
the increased likelihood of breakage and misshapen bones. Other responses that rarely turned up
included: restricted movement, amount of red blood cells produced/ oxygen carrying capacity,
poor protection of important organs. Candidates generally suggested a calcium supplement in
response to Part (c) (ii).

Part (d) (i) asked candidates about the value of bone as living tissue. This part of the question was
not well done. Candidates were expected to suggest that because it is living tissues: the bone can
grow/increase in size; if damaged it can be repaired, provides a locus for synthesis of substances/
cell and reactions. Far too many candidates were unable to give two functions of bone, apart from
support. Candidates were expected to select their responses from: make blood cells; protect important
organs; enables movement/locomotion.

Question 3

This question assessed candidates’ knowledge of the menstrual cycle in the human female, the role
of hormones involved in the menstrual cycle as well as the role of the placenta during the development
of the foetus. Candidates were also required to explore their knowledge of birth control methods.
Generally candidates performed within the range of expectation. Candidates attained scores right
across the range.

In Part (a) (i), candidates were required to label specific parts of the graph to indicate when certain
events take place during the menstrual cycle. This part of the question proved quite challenging for
candidates even though much leeway was given in placing the labels almost anywhere within a
range of days. Again it is observed that candidates tend to be deficient in the specifics of their
knowledge and provide many inaccuracies. On the other hand candidates were generally able to
identify two hormones involved in the menstrual cycle and give the function of at least one of those
hormones which was required in Part (a) (ii).



Some candidates focused on general functions of oestrogen and not those relevant to the menstrual
cycle and few candidates seemed familiar with the role of progesterone. Candidates were expected
to focus on: oestrogen and its control of the repair of the uterine wall, and on progesterone for
thickening and vascularisation of the uterine wall. There was a lot of evidence of incorrect spelling
of the names of the hormones.

Part (b) required candidates to indicate three functions of the placenta during the development of
the foetus. This part of the question was very poorly done. Candidates displayed little knowledge
of the function of the placenta.  A good response would have included: exchange of food materials
(useful/waste); exchange of gaseous material (oxygen/carbon dioxide); physical barrier to
pathogens/chemicals; allow separate functioning of the blood stream that protects mother and
child; production of hormones important in pregnancy.

Part (c) examined candidates’ knowledge of birth control methods. In Part (c) (i) they were required
to state three birth control methods used by humans. Candidates appeared quite knowledgeable
about the methods, grouping them into types such as ‘barrier’, ‘chemical’. However, far too many
candidates seemed unable to spell the word ‘abstinence’ and produced an extensive variation on
the spelling. Again there is need to caution that the correct spelling of biological terms is a requirement
of candidates. Part (c) (ii), in which candidates were to suggest why birth control seemed more
important in humans than in other populations, was also well done.  Candidates often mentioned
the ‘absence of a mating season’, the ‘brain gave an advantage in controlling human behaviour’.
Additional responses on which candidates could have focused include: humans manipulate their
environment more; human population has risen sharply in the last centuries; advances in medicine;
extended lifetime of humans; reduced mortality; more readily available food supply.

Question 4

This question examined candidates’ knowledge of the structure of plant and animal cells, differences
in constituents in both cells and respective functions of cell organelles. Candidates were also asked
about their knowledge of diffusion of materials into and out plant and animal cells.  Candidates
were generally familiar with the topics and gained marks across the spectrum from 1 - 18.  A very
few candidates were unable to gain any marks at all.  The mean was about 8.5 out of a total of 18
marks and the mode was 5.

In Part (a) (i), candidates were required to label both diagrams provided to show the site of certain
cellular functions common to both cell types, and in Part (a) (ii), labels were to indicate certain
functions peculiar to the plant cell. This part of the question was only fairly well done. A relatively
large number of candidates were unable to provide accurate labels in certain instances. In particular
there remains the confusion between the terms ‘cell membrane’ and ‘cell wall’ and their respective
differences. Candidates must note that the cell wall is permeable but the cell membrane whether in
plants or animals is selectively permeable and be able to identify the relevant structures in diagrams.

Part (b) of the question was fairly well done.  Candidates were initially required to identify the
nucleus of the animal cell in Part (b) (i).  They were then required in Part (b) (ii) to suggest one
process that would be affected by the absence of the nucleus from the cell and to give a reason.
Candidates were expected to include in their responses: cell division since the chromosomes/nucleus
controlled that process. Note that mitosis was accepted as a satisfactory response.



Part (c) dealt with candidates’ knowledge of the process of osmosis in plant and animal cells.  This
part of the question was fairly well done. In Part (c) (i), candidates were asked to predict the
changes that would occur in the two types of cells if left in distilled water for a period of time.
Candidates were generally able to deduce that water would enter the cells and that the animal cell
would swell and probably rupture, while the plant cell will become turgid but not burst. Candidates
were able to use their predictions in Part (c) (i) to respond to Part (c) (ii), which asked to explain the
differences in the responses of the two types of cells.  They generally indicated the role of the cell
wall in exerting pressure preventing the plant cell from rupture when it takes in large amounts of
water.

Part (d) of the question proved most challenging for the majority of candidates.  Candidates were
required to offer an explanation for why blood cells in the watery plasma medium did not absorb
excessive amounts of water. Candidates generally did not realise that the cytoplasm of cells is itself
a fluid medium containing solutes and therefore an osmotic gradient is maintained between the
plasma and the cell contents. Candidates were thus expected to include in their explanation
information that included aspects such as: plasma contains solute; osmotic pressure/concentration
of plasma high; red blood cells and plasma have similar concentrations; no net movement of water
into and out of cell.

Part (e) of the question also proved difficult for a majority of candidates.  Candidates were required
to offer an explanation for persons living at high altitudes having a larger number of red blood cells
per unit volume of blood than a person living at sea level. Candidates were expected to apply their
knowledge of the role of red blood cells in carrying oxygen and extrapolate that with a larger
volume of red blood cells the oxygen-carrying capacity would increase. This would suggest less
available atmospheric oxygen and the increased volume of red blood cells is a mechanism for
ensuring the body has available its required supply of oxygen.

Question 5

This question tested candidates’ knowledge of the structure of the fish gill, the mammalian lung,
effects of smoking on the lungs and the effects of water pollution on marine life. Performance on
this question was reasonable. Candidates seemed to most easily access the marks in the parts of the
question that dealt with the effects of smoking on the lungs and the effects of pollution on marine
life

Part (a) (i) of the question asked candidates to suggest the function of gill rakers given the position
in the diagram. Candidates did not generally seem familiar with this part of the gill but many were
able to provide a reasonable response.  Many candidates referred to the function as ‘filter’ but made
reference to air and chemicals. The gill rakers, however, are for physical protection in that they trap
solid particles and thus protect the delicate gill filaments. Part (a) (ii) asked candidates to indicate
one feature of the gill filaments which they observed in the diagram and which allowed the filaments
to function efficiently. Candidates were expected to refer to the finely divided nature of the filaments
and the consequent increased surface area. Candidate performance on this part of the question was
fair. Too many candidates referred to features like ‘copious blood supply’ which they could not
deduce from their observations. Part (a) (iii) required candidates to give one other function of the
filaments. Candidate performance on this part of the question was good. They were generally able
to include in their responses: thin cell membrane; copious blood supply; means of maintaining a
diffusion gradient.



Part (b) proved challenging for a majority of candidates. They were asked to relate the structures
shown on the diagram of the gill to comparative structures in the human lungs in terms of common
functions of the parts.  Candidates were expected to relate such structures as: filaments with alveoli;
rakers with hairs/cilia; gill bar with cartilage/bronchi/ bronchioles.

Part (c) required candidates to state three ways in which the lungs of a smoker may be affected by
the smoking habit. This part of the question was fairly well done. Almost all candidates were able
to give at least two ways in which smoking affected the lungs of a smoker. However there were a
number of misconceptions such as ‘tobacco smoke may block bronchioles’; ‘the heart may become
black – heart attack’; arteries and vein become blocked by tar’. Candidates were expected to refer
to: blackened/build up of tar; cancerous growth; damaged lining; reduced functional areas.

Part (d) explored candidates’ knowledge of aspects of the impact of human activities on the
environment. Candidates performed quite well on this part of the question.  In Part (d) (i), candidates
were asked to identify two human activities apart from smoking that contribute to pollution. Most
candidates provided responses that ranged from using key words such as ‘smelter plants’ and ‘oil
tankers’ to ‘improper sewage disposal’. Candidates’ responses were expected to fall under:
industrialisation/factory emissions/vehicle exhaust fumes; agricultural practices/pesticides,
chemical fertilizers; improper waste disposal. Candidates also performed well on Part (d) (ii) in
which they were asked to identify two effects of polluted waterways on aquatic life. A surprisingly
large number of candidates referred to concepts like ‘eutrophication’ and the general performance
on this part of the question was very good.  Candidates were expected to draw their responses as
many of them did from these general concepts: algal proliferation; disruption of food webs; loss of
species

PAPER 03 – Extended Essay

Candidates’ performance on this paper was consistent with their performance in January 2006.
Candidates demonstrated a continuing ability to write at length about biological events, principles
and concepts.  However, sometimes candidates missed key words in the questions and provided
answers which were off the point. It is thus reiterated 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. It is clear that much time is spent on teaching and learning the content of the
syllabus.  However, more attention needs to be paid to developing important examination techniques
which will allow candidates to make the best use of what they know.

Question 1

Candidates selected this question more frequently than they selected its counterpart in SECTION A
of the paper. This question dealt with aspects of conditions in and of the alimentary canal, the value
of healthy lifestyles and balanced diet, and the effects of reducing the size of the stomach through
surgery.  Candidates gave a fair performance on this. However, candidates’ scores ranged from 0 to
16, thus candidates were not accessing full marks on this question.



In Part (a) (i), candidates were required to explain how different pH levels are produced along the
length of the alimentary canal and in (a) (ii) to offer reasons for the elongated tubular structure of
the alimentary canal. Candidates generally knew that the pH changed along the length of the
alimentary canal and that these changes related to secretions produced at different points along the
alimentary canal. However, most candidates focused only on the stomach and the small intestines.
Candidates were thus expected to include in their responses some of these ideas: different substances
produced along the alimentary canal alter the pH levels; mouth – saliva, neutral to alkaline; stomach
– HCl   lowers pH; duodenum – bile – neutralizes acid/raises pH; small intestines/large intestines
– neutralizing effects of bile; intestinal juices – alkaline to neutral. In responding to Part (a) (ii),
candidates often gave reasons associated with absorption and not digestion of food as the question
required.  Their responses were expected to include: large surface area to volume; small volumes
of food passed along at a time; increase exposure of food to enzymes/digestive juices; food takes
time to move along; adequate time for digestion to occur; increases chances of contact with enzymes/
digestive juices; greater access for glands and their secretions.

Part (b) dealt with candidates’ understanding of the relationship between healthy lifestyle and
balanced diet and weight control in humans. Part (b) (i) asked to identify some constituents of a
balanced diet and Part (b) (ii) asked to suggest the likely effects of age and lifestyle on the constituents
of a balanced diet. Most candidates were able to gain the marks allotted to Part (b) (i) as they could
identify at least four constituents of a balanced diet. A few candidates seemed not to know the
meaning of the term ‘constituent’. Candidates generally had some idea about the effects of age and
lifestyle on the constituents of a balanced diet. However, poor expression and improper sequencing
of ideas and thoughts sometimes resulted in a garbled account that could not be rewarded. Candidates
must spend time and effort on organising their thoughts and ensuring that what is written is what
they mean to convey. Fundamentally candidates need to convey that a balanced diet had different
constituents and the quantity of constituents required, vary according to age and lifestyle. They
also need to provide specific examples of changes to the diet that came about because of age and or
lifestyle.  Some candidates viewed a balanced diet as a fixed entity and held the misconception that
the young needed a balanced diet and older persons did not. The following formed the major part of
a good response:

Age and lifestyle have a great effect on the constituents of a balanced diet. As you get older
you may have to increase your intake of some food groups. For example, people at a young
age require extra amounts of proteins and carbohydrates since they are growing and cells
need to be repaired and made constantly… As they get older, protein and carbohydrate
intake should also be reduced due to the body not being able to function as efficiently …
since they become less active as they grow older …

Part (c) examined whether candidates understood the implications of stomach stapling surgery in
terms of risk and ability to control weight gain. In Part (c) (i), candidates were to explain why
stomach stapling might be an option to control weight and in Part (c) (ii) they were required to give
disadvantages of the stomach stapling procedure for individuals.  Candidates performed fairly well
on these parts of the question. They generally understood that if the volume of the stomach decreased
food intake will decrease and this will have an effect on the weight of the individual. A good
response to Part (c) (i) was as follows:

It is an important option because, if the volume of the stomach is reduced, the amount of
food a person eats will also be reduced.  This would mean that excess fat on the body will be
used up and result in weight loss.



Part (c) (ii) was not as well addressed by candidates in that many candidates did not focus on the
disadvantages which the question sought. Candidates were expected to compose their responses
from ideas such as:  condition is temporary; life style changes also crucial; stomach can stretch;
does not control quality of food; surgery dangerous/life threatening.

Question 2

Although not as popular as its counterpart question in SECTION A, candidates performed better on
this question. The question required a brief explanation of how nitrogen is cycled through living
systems, an account of human activities that disrupt natural cycles and relevant mitigation strategies
and means of reducing the spread of contagious disease.

In Part (a) (i), candidates were asked to explain how nitrogen from the air is cycled through living
systems and in (a) (ii) to suggest why the cycle was important. Although candidates were generally
familiar with the Nitrogen cycle, this question proved rather difficult for them. Candidates seemed
unable to manipulate the information they knew to give an appropriate response, thus few candidates
obtained full marks for this question. In some cases they were confused about the order of the
cycle, or they failed to place appropriate arrows on the diagrams or simply could not recall specific
facts about the cycle. Grave misconceptions included: ‘root nodules of leguminous plants take up
only nitrates’; ‘animals respire and produce nitrogen’. Further, candidates did not link the role of
the nitrogen cycle with such concepts as: allowing for the reuse of simple substance (elements and
compounds); reducing chances of depletion; preventing accumulation of substances that might
become toxic or would pollute the environment. They, therefore, failed to gain marks allotted for
the importance of natural cycles.

In Part (b), candidates were asked about the impact of human activities on natural cycles.  In Part
(b) (i), candidates were asked to identify human activities that disrupt natural cycles, and in (b) (ii),
to describe precautions that can be taken to reduce the disruption of natural cycles. Part (b) of the
question was generally well done. However, a number of candidates failed to gain marks on this
part of the question because they provided examples of activities that disrupted the ecosystem
generally or life cycles of organisms without making the link with the natural cycles as the question
required. This further highlights the need for candidates to carefully read the question and highlight
key words before attempting questions.  A good response to Part (b) (ii) is as follows:

Deforestation disrupts the carbon cycle, the oxygen cycle and nitrogen cycle.  This activity
increases the amount of CO

2
 in the air, reduces the O

2
 in the air and may lead to soil erosion,

which will reduce nitrates in the soil.  Laws should be put in place to reduce the amount of
trees removed. Reafforestation should be practised.  Alternative materials could be used
and paper could be recycled to reduce the need to cut down trees.  These activities would
maintain a stable cycle.

Part (c) examined candidates’ knowledge of how human activities can minimize the spread of
diseases. In Part (c) (i) they were asked to identify two diseases that occur because of inappropriate
hygiene and lifestyle human practices. This question was well done by most candidates. The majority
of candidates were also able to explain how proper hygiene and sound lifestyle practices can reduce
the occurrence of identified diseases. However, candidates had great difficulty spelling the names
of diseases, and sometimes were unable to distinguish between a symptom of a disease and the
disease itself.



Question 3

The question tested candidates’ knowledge of the structure and roles of red and white blood cells in
humans, sanitary practices related to wounds, the role and effectiveness of antibiotics, aspects of
immunity in humans and ways of preventing some viral diseases.  This was the more popular of the
pair of questions in SECTION B of the paper.  Candidate performance on this question was
satisfactory.

Part (a) asked candidates to (i) distinguish between the structure of mature red and white blood
cells and (ii) explain the likely effects of having a relatively low red blood count. Most candidates
scored well on Part (a) (i) especially when they used a tabular format in their response. But as with
every other question candidates often did not read the question carefully enough and gave the
differences in function not required in this section of the question. Some candidates gave diagrams
of the cells but failed to label them and thus could not be awarded marks. While candidates generally
recognised the red blood cells as constituted mainly of haemoglobin, some described them as having
more haemoglobin than white blood cells and lost the relevant marks. In responding to Part (a) (ii),
candidates generally mentioned less oxygen to tissues, therefore tiredness resulted. However, some
candidates, possibly misreading the question, stated factors that could contribute to a low red blood
cell count instead.

Part (b) of the question explored candidates’ understanding of (i) the blood clotting process and
some practices associated with the prevention of bleeding, and (ii) practices associated with the
taking of antibiotics. Candidates performed well on Part (b) (i) of this question suggesting wide
ranging and reasonable responses for wrapping the wound to stop the flow of blood, including less
pain and the need for the action in case he was a haemophiliac. In response to Part (b) (ii) more than
half the candidates felt that the body’s own immune system should be allowed to work rather than
be compromised by an unnecessary course of antibiotics.

In Part (c), candidates were asked to (i) identify two types of immunity, and (ii) offer suggestions
about the benefits of encouraging pregnant women to be tested for the HIV/AIDS virus. Candidate
performance on this part of the question was fair. Part (c) (i) was not at all well done. There were
numerous misconceptions about the types of immunity and the ways in which immunity caused
protection. Candidates were expected to include in their responses about natural immunity the
following: white blood cells produce antibody in response to antigen; memory cells activated on
subsequent invasion by antigen; creates protection from similar/same pathogen; antibodies pass
from mother to baby via placenta and breast milk; newborn is immune. In addressing artificial
immunity they were expected to include: – vaccinations/inoculations; stimulate production of target
antibodies; body’s defense system improved/prepared.  Part (c) (ii) was generally better done as
candidates included responses such as: reducing the likelihood of the spread of the disease; infected
mothers can pass on the disease to babies; newborns can be treated.

Question 4

By far the less popular of the question pair in SECTION B, this question required knowledge of
receptors and effectors, the coordinating role of the Central Nervous Systems, and the roles of
muscles and appendicular skeletal apparatus in locomotion. Performance on this question was
satisfactory.



Part (a) asked candidates to distinguish between receptors and effectors with the use of examples.
This part of the question was fairly well done. The majority of candidates were at least able to
provide examples of effectors and receptors even if they could not provide accurate definitions of
the terms.

Part (b) sought to explore candidates’ knowledge and understanding of reflex actions. In Part (b)
(i), candidates had to explain how the eye and the central nervous system work to respond to a
crisis. Better performing candidates readily obtained marks on this question as they recognised the
eye as containing receptors that sent stimuli to the brain for interpretation and response.  Candidates
were expected to draw their responses from the following: light rays refracted from dog; light rays
enter through pupil/pupils adjusted; rays pass through lens and other structures; retina/rods and
cones stimulated; sensory neurons take message to the brain; via optic nerve; message interpreted
by brain; girl distinguishes dog/dog’s ferocity.  In Part (b) (ii) in which candidates were to explain
the changes that take place in the body as a result of adrenalin production, performance was only
fair. Candidates generally did not give a comprehensive enough account of the role of adrenalin.
They simply referred to ‘the heart beats faster’ and ‘more blood flows to parts of the body’.
Candidates were expected to include in their description a coherent account around:  heart-beat
increases; more blood flows to muscles in leg/necessary organs; more oxygen supplied to muscles
and brain; more energy released; decides on flight.

Part (c) asked candidates to (i) describe how the movement of muscle and bone occur to raise the
leg, and (ii) explain why the leg becomes tired and what occurs when the leg is at rest. Part (c) (i)
was the least well done part of this question. Candidates generally did not seem to understand how
muscles and bones work together to bring about movement of a leg and several misconceptions
were evident.   Many candidates referred to muscles in the legs as biceps and triceps.  They were
not sure which muscle raised the knee when it contracted, and there seemed to be little conception
of antagonistic muscles. Candidates also did not know the difference between ligaments and tendons.
Quite a few candidates referred to the knee joint as ‘a ball-and-socket joint’. Not  one candidate
mentioned that the upper thigh muscle was connected to the tibia and fibula across the knee joint.
Candidates were expected to include in their responses the following in responding to this part of
the question: antagonistic muscles function; flexor pulls leg upwards causing bending at knee;
extensor extend leg forwards; hinge joint allows movement in one plane only; lifting of leg and
extension action repeated; ligaments at knees hold joint in place. On the other hand Part (c)  (ii)
was very well done. Candidates were generally aware of what caused the leg to become fatigued.
They included in their responses ‘the lack of oxygen leads to anaerobic respiration which resulted
in the formation of lactic acid’. They were also aware that ‘oxygen debt developed and this was
being repaid when the leg was at rest’.

Question 5

This was the less popular question of the pair in SECTION C. The question dealt with the ways in
which xylem is suited to its function and agricultural practices that related to the biology of plants/
seedlings such as watering of plants; covering transplanted seedlings and thinning of crops.
Candidates under-performed on this question. Candidates had great difficulty accessing marks in
the upper ranges with no candidates scoring more than 15 marks.



In Part (a) of the question candidates were required to describe ways in which the xylem is suited to
its function. Candidate performance on this part of the question was poor. They showed a general
lack of knowledge of the structure of the xylem and too often confused xylem with phloem. In
many cases the diagrams did not focus on structural features that facilitated the passage of water in
the stem. Candidates were expected to include in their responses: empty lumen for free flow of
water; walls join end to end to cover long distances up the stem; no end walls which increases the
length of the xylem tube; thick wall/lignified for support/strength.

Part (b) asked candidates to provide explanations for certain agricultural practices.  Candidates
were able to provide reasonable explanations for some of the practices identified, but they did not
usually use terms expected of biology students writing a Biology examination. However, their
greatest challenge was in providing a rationale for supplying plants with too much water. Surprisingly,
many candidates referred to plant cells as though they were animal cells and made such inaccurate
statements as ‘too much water will cause cells to swell and burst’ or ‘plants will drown’ or the
plants themselves become ‘water logged’. Responses were expected to show that the excess water
in the soil reduces the capacity of roots to breathe and/or may actually cause the root to decay. The
consequences to the plant would be inevitable. Concepts contained in the following were thus
expected to be included in the responses: soil may become waterlogged; less air available to the
roots; roots are not able to absorb water; roots are not able to absorb minerals; roots will die.  In
(b) (ii) in which candidates had to offer an explanation for farmers covering newly transplanted
seedlings, candidate performance was reasonably good. However, candidates generally referred to
protection from drying conditions of the atmosphere or from direct sunlight.  Few candidates referred
to water relations that was the trend of the question. Candidates were expected to consider that
newly transplanted seedlings are not able to take up water efficiently; seedlings may wilt; roots
may be damaged; roots are not established so rate of water uptake is slow; seedlings not ready for
full exposure to sunlight. Part (b) (iii) asked candidates to explain why some healthy seedlings may
be removed several weeks after transplanting while other plants are left to grow. Candidates
performed reasonably well on this question, although many candidates assumed that the seedlings
left behind were weak.  Generally, they understood the concept of competition for nutrients, water,
light and space. However, they still use the term ‘nutrient’ and ‘food’ interchangeably which should
be avoided. Some candidates need to develop their responses to give complete explanations as
illustrated in the following guidelines: reduces overcrowding; competition for light/prevents
photosynthesis; competition for water/less transpiration, plants may wilt; competition for
nutrients/affects growth and development; competition for space/affects growth and development.

Question 6

This question required knowledge of relationships between the trophic levels in a named habitat,
the advantages and disadvantages of rearing fish in an aquarium, moving fish from one type of
environment for breeding into a different environment and the effect of water pollution. This was
by far the more popular question of the pair in SECTION C. Candidate performance on this
question was fair with a mean of 6.9 and a mode of 6. Candidates found the biomass diagram
and questions about pollution by oil spills to be the easiest parts.  They had the greatest
challenge in explaining why fish cannot be repatriated from a salt water to a freshwater
environment.



Part (a) required candidates to draw a biomass pyramid and describe the relationships between
trophic levels in a named habitat.  Most candidates were able to draw the biomass pyramid relevant
to a specific habitat, but describing the relationship between trophic levels was not well done.
Candidates were expected to include in their description specifics about producer and consumers,
the relative numbers of successive levels of the pyramid and the movement of energy through the
levels to include the following concepts:  producers make food from simple compounds; primary
consumers feed on producers; secondary consumers on primary producers; successive levels have
lower biomass; producers convert light energy to chemical energy; energy becomes available to
subsequent levels; energy used up at each level.

In Part (b) (i), candidates were required to suggest advantages and disadvantages of rearing fish in
an aquarium. Candidates provided clever responses to the advantages, but their conceptions were
limited to small aquaria found in homes and not large aquaria as may be found in museums.  Their
answers included: ‘the fish will be in a tight, confined area, with not much movement’;
‘overcrowding’.  Candidates were expected to frame their responses from the effects on the fish,
but many candidates commented solely from the human perspective. Candidates could have drawn
their responses about advantages from: aesthetics; not required to search for food; protected from
predators, and about disadvantages from: dependent on humans for survival; recycling of nutrients
limited; lose role in food chain; mating difficult. In Part (b) (ii), candidates were asked to explain
why a marine fish should not be bred in freshwater ponds.  This part of the question was very
poorly done. Candidates considered  factors such as ‘proper care of the fish’, ‘cost of maintaining
the aquarium’, ‘mutation’, ’what the fish would enjoy’ rather than the physiology of the fish which
would have been the fundamental problem of breeding the fish in freshwater. Candidates were
expected to indicate ideas such as: body fluids of marine fish different from freshwater fish; osmosis
will occur; excessive water likely to enter fish; inability to cope with excessive intake of water; fish
could swell and die; the kidney would have to excrete water continuously.

Part (c) required candidates to suggest how oil spills might affect marine organisms. This was a
known part of the syllabus and candidates generally gave reasonably good responses to this question.
They recognised that the spilled oil will reduce the amount of oxygen available to marine organisms.
Candidates were expected to include in their responses: prevents oxygen from dissolving; less oxygen
available to living organisms; affect the breathing apparatus of organisms; kills organisms; disrupts
food chain/webs; immobilises birds/fish/other marine species.

PAPER 042 – Alternative to the SBA

This paper assessed all the practical skills required of biology students. It is quite clear that too
many candidates are unfamiliar with biological techniques and methods. Candidates continue to
display weak practical skills especially in planning and designing, manipulating and describing
methods of experiments and in drawing conclusions from data. These observations suggest that
teaching for developing practical skills must 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 developing and manipulating experiments and experimental
data on their own.



Question 1

This question tested a range of candidates’ experimental skills including observation, means of
recording data and representing findings, as well as their knowledge of aspects of quantitative
ecology. Some candidates displayed weak skills in drawing graphs and constructing appropriate
tables. While most candidates were familiar with quadrats as a tool for collecting field data, the
majority of them did not know how such data was used in estimating species distribution.

Candidates were required to demonstrate practical skills of Observing/Recording/ Reporting,
Measuring, and aspects of Planning and Designing. In Part (a) of the question, candidates were
required to construct a table using information presented in a diagram. This part of the question
was fairly well done with most candidates securing some marks. However, far too many candidates
failed to follow the conventions for table headings and columns and provided no title for the table.
Also, some candidates made careless errors in the counts of the species and lost easy marks.

In Part (b), candidates were asked to calculate the density of one of the plant species. This was a
poorly done question as the majority of candidates did not know how to compute the density of a
species from data obtained using quadrats.  The computation of density is based on the sum of the
number of plants per quadrat throw for all throws divided by the number of quadrats/throws.

Far too many candidates were unfamiliar with the use of a quadrat and therefore could not
appropriately respond to Part (c) which asked to describe how the quadrat was used to obtain the
data. Candidates were expected to include: throw randomly, count the number of each plant species/
quadrat; record, repeat/five times.

Part (d) required candidates to explain how the data collected using the quadrat could be used to
determine the distribution of the plants on the entire lawn.  This was a poorly done question with
most candidates not recognizing that they need to calculate the area of the entire lawn to be used
along with the knowledge of the area of each quadrat and the density of the species.

Part (e) asked whether the quadrat could be used to estimate the distribution of animals. Candidates
were rewarded for both positive and negative responses with appropriate explanations. Many
candidates made reference to the large size of animals in support of a negative response. Candidates
were also expected to support a positive response for slow moving animals and a negative response
in support of the fact that animals generally move from one place to another.

Part (f) asked candidates to represent data on animals on graph paper provided. This question was
not well done by candidates since the majority used a histogram instead of a bar chart which is an
appropriate choice for discrete data. Further, many candidates did not provide titles for the graph
nor did they label the axes appropriately.  Sometimes they chose inappropriate axes.

Part (g) asked candidates to describe two means other than the bar chart for  representing the data
collected on the animal species. Many candidates selected a line graph as one of the options which
again suggests some lack of understanding of appropriateness of methods for representing the data.
Thus, this part of the question was not well done. The responses to both Parts (f) and (g) indicate
that more attention must be paid by candidates to the conventions for graphs, tables and other
means of representing biological data.



Question 2

Apart from aspects of planning and designing, such as determining the aim of the investigation and
identifying precautions this question tested the candidates’ ability to carry out a simple investigation
which required them to use their observation skills in the context of their knowledge of experimental
procedure. Candidate performance on this question was weaker than anticipated. Candidates
generally assume that heat is visible and the fogging of the mirror was due to heat, and they did not
recognize the mirror as the control of the investigation. This calls into question their understanding
of experimental control generally. Candidates also found difficulty with the experiment to determine
whether exhaled air contained carbon dioxide and several questions related to this part of the question
were not very well done.

In Part (a) (i), candidates were expected to breathe on a mirror and make observations about changes
on the mirror. Most candidates were able to describe the changes using acceptable terminology. In
Part (a) (ii), they were to describe a test to identify the substance on the mirror. This part was very
badly done.  Most candidates seem unfamiliar with cobalt chloride paper which goes from blue to
pink in the presence of moisture, or anhydrous copper sulphate which turns blue. Also poorly done
was Part (iii) which asked candidates to draw a conclusion based on their observations of the
mirror when breathed upon.  Most candidates failed to draw a conclusion that indicated that exhaled
air contained moisture. Most candidates felt that the condensation on the mirror was ‘heat’ not
realising that it was moisture that condensed because of temperature changes. Very few candidates
recognised that the control was the mirror before being used.  Most indicated that there was no
control in the investigation. Good responses were:

Yes, the mirror before the investigation is exposed to air that is not exhaled and therefore has the
same conditions with only that variable changed.  Therefore, it can be considered a control at that
point. OR

Yes it does because you can see that there is no moisture on the surface before.

Part (b) of the question dealt with an investigation into difference between inhaled and exhaled air.
In Parts (b) (i) and (ii) respectively, candidates had to provide a label for the substance through
which the air passes before being inhaled, and to insert arrows on the diagram to show the direction
of flow of air in the investigation. These parts were generally badly done and show that the majority
of candidates were quite unfamiliar with basic biological experiments and experimental procedures.
For example, candidates did not appreciate that the air is first passed through lime water to remove
carbon dioxide from the inhaled air to show that carbon dioxide from the body is found in exhaled
air. Part (b) (iii), which asked for an aim for the investigation, was only fairly well done. Candidates
were expected to include in their aim reference to the constituents of inhaled and exhaled air.

In Part (b) (iv), candidates were asked to state two precautions to be taken in setting up the
investigation.  This part of the question was fairly well done in that candidates generally referred to
keeping the apparatus airtight. Candidates could have selected from: apparatus must be airtight;
levels of indicator must be the same in both tubes; use an accurate measuring device.  In Part (b)
(v), which required candidates to predict the changes that would occur after two seconds and after
30 seconds, was also not quite well done. Candidates were expected to indicate that no change
would occur after two seconds and the lime water would go milky in 30 seconds.



Part (b) (vi) asked how holding the breath for one minute before exhaling might affect the results of
the investigation. A relatively large number of candidates recognised that holding the breath would
increase the volume of carbon dioxide in the lung thus increasing the rate of change of the limewater
when exhaled because there is more carbon dioxide is present. Part (b) (vii) asked candidates to
write the instructions on how to use the apparatus. This part of the question was fairly well done.
Marks were awarded for describing the steps in reasonable sequence; use of instruction mode,
inclusion of precautions.

Question 3

This question tested the candidates’ ability to draw their own front teeth as seen in a mirror, describe
their observations about incisors and compare incisors with other mammalian teeth.  Candidate
performance on this question was a little below expectation.

Part (i) of the question required candidates to draw their incisors as seen in the mirror. Some
candidates produced excellent drawings, but far to many tried to provide artistic rather than biological
specimens and many candidates failed to observe biological drawing conventions.

Some of the errors made against conventions for biological drawings are itemised hereunder:

• Use of pencils that were too soft so that it was not possible to draw clean, clear lines
• Inaccurate representation of numbers of all components. Some candidates drew one

tooth and did not indicate view or whether located in the upper or lower jaw
• Many omitted title and where the title was included this was not comprehensive or clear
• Inability to correctly state the magnification of the drawing. Errors related to

magnification included the use of units such as ‘cm’; indicating 0 magnification for a
drawing of same size as the specimen; not writing the magnification correctly, for
example, “x1” or “x1.5”.

Part (ii) required candidates to identify the features of the incisor observed in the mirror. This was
quite badly done as a description was expected that included: white surface of tooth; flat/chiseled
edges; crown/main part of tooth; smooth. For Part (iii), candidates were required to give two
differences observed between the incisor and any other two types of teeth. Although some candidates
were able to gain full marks here, far too many were not able to describe differences that they could
actually see. Candidates were expected to note that compared to the chisel-shaped incisors the
canines were sharp and pointed; premolars/molars were bigger with rough upper surfaces, large
crowns. In Part (iv), candidates had to indicate how differences observed helped in choosing the
diet. This part was not well done. Candidates were expected to show how the varied dentition
allowed for a varied diet, that is: can eat a variety of food; incisors help to cut/bite leafy foods/
vegetables/meat; canines tear flesh from bone; molars/premolars grind all types of foods.  A good
response was:

Because of the type of teeth I have I can eat almost anything. I can tear pieces of meat with
my canine, I bite meat, fruit, pastries anything with my incisors and also crush large pieces
of food with my molar/premolars.

These differences allow me to eat a larger variety of foods than herbivores and carnivo
rous animals. Humans have various types of teeth allowing us to eat both meat and herbs.






