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HUMAN AND SOCIAL BIOLOGY

GENERAL PROFICIENCY EXAMINATIONS

JANUARY 2008

The 2008 examination was the third January sitting of Human and Social Biology offered at the General
Proficiency level.

The format of the examination was the same as in previous years.  Paper 01 consisted of 60 Multiple
Choice items.  Paper 02 consisted of ten compulsory structured questions in Section A, each worth ten
marks, and four essay questions in Section B, each worth 20 marks.  Candidates were required to answer
any two of the four essay questions.

General Comments

There was significant improvement in candidate performance in 2008.  Seventy-seven per cent of the
candidates achieved Grades I – III in 2008 compared with 47 per cent in 2007.  This improvement was
also reflected in the performance in both profiles, Profile 1, Knowledge and Comprehension, and Profile
2, Use of Knowledge.

While performance on Paper 01, the Multiple Choice paper, declined slightly, analysis of the equating
items reveals that except for two items, the profiles are parallel and at the same level in 2008 and in 2006
(the year with which the items were equated).

Candidate performance on Paper 02 improved significantly.  This may be attributed to at least two factors:

1. This is the third sitting of the January examinations.  In addition, there have also been three
sittings of the June examinations.  This means that a number of past papers are available which
help students in their preparation for the examination.

2. The questions were structured such that they were able to better elicit from the candidates the
required answer.  Also, more attention was paid to the social aspects of the syllabus, with an
attempt to integrate the social with the human biology.

DETAILED COMMENTS

Paper 01

Candidate performance on this paper declined slightly in 2008 over 2007.  Candidates experienced difficulties
with the following topics:

1. Identifying the organelle in which photosynthesis occurs (in a diagram of a plant cell)

2. Processes in which enzymes play a role

3. Function of the bile duct

4. How an intra-uterine device functions

5. Stages of meiosis
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Paper 02

Question 1

The question tested candidate knowledge of the characteristics of living things; muscle structure and features
that allow for its function, as well as respiration as the means by which energy is supplied for muscle
function.

Candidates’ performance was good.

In Part (a), candidates were able to correctly identify characteristics of living organisms.  In several instances
‘breathing’ was incorrectly offered rather than ‘respiration’.

This suggests the need for teachers to reinforce that breathing is not the same as respiration; the first being
a mechanical process and the second a chemical reaction releasing energy in all cells.

Part (b)(i) was generally correctly answered when candidates stated that the muscle ‘contracts’.

For Part (b)(ii), features of the arm muscle that allowed for the pulling away of the arm were often not
correctly identified.  Expected answers were that it consisted of muscle fibres or specialized muscle cells,
connective tissue, had a good blood supply and nerve fibres.  Explanation of the relationship between
structure and function in the teaching of concepts related to human systems is encouraged.

For Part (b)(iii), candidates for the most part were able to identify respiration as the process by which
energy needed for the movement of the arm was provided.  A description of the process in terms of the
combination of glucose with oxygen to produce energy, as well carbon dioxide and water as waste was
expected.  It is to be noted that the term ‘describe’ should prompt candidates to provide some detail in
their explanation.

In Part (b)(iv), most candidates were able to identify aerobic respiration as the process they had described
in the preceding part of the question.

Question 2

This question assessed candidates’ knowledge of:

(a) Fertilisation as it relates to reproduction

(b)  The placenta and its role in passing on food to the foetus

(c) Parental care following birth

Candidate performance was fair.

Few candidates scored full marks on (a)(i).
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Many made mention of  fertilisation in plants instead of in humans.  Most responses were vague, for
example, the “male sperm and female egg meet”.  Nothing was mentioned about fusing or penetration of
the egg by the sperm, a key concept in fertilisation. Many of the responses were incomplete.

Fertilisation and reproduction were often confused, so too ovary and ova.

Some candidates mentioned male cell and female cell, instead of sperm and egg respectively.

Although the question specifically stated “as it relates to reproduction”, some candidates completely ignored
this and went on to write about the plants obtaining nutrients from fertilisers.

In Part (ii) of the question, most candidates knew that fertilisation occurred during sexual reproduction.

Part (b)(i) was poorly done.  Most candidates failed to recognise the key word “placenta” in the question
and wrote about the umbilical cord, and waste matter which was not required.

Many candidates could not provide two reasons why it was essential that the foetal circulatory system is
never directly connected to the mother’s blood vessels (Part (b)(ii)).  They were required to say that the
mother’s blood pressure is too high for the foetus’ blood vessels, and that waste in the mother’s circulatory
system would harm the foetus.

For Part (c), most candidates were able to give examples of parental care following birth.  However, a few
candidates misinterpreted the question and wrote about the care that the parent (the mother) should take
of herself after birth.

Question 3

This question required candidates’ knowledge of red blood cells, blood clotting, and the role of white
blood cells in fighting infections.

Candidate performance was fair.

Most candidates answered Part (a) correctly, giving plasma as the liquid part of the blood, haemoglobin as
the oxygen-carrying pigment, and white blood cells assist in fighting infections.

Part (b)(i), which required candidates to explain blood clotting, presented some difficulties since candidates
were not specific or detailed enough in their responses.

Candidates’ responses should have included:

• Platelets stick to the damaged area
• Fibrinogen in the plasma is converted to fibrin
• Fibrin appears as fibres
• This network of fibres across the wound, makes a plug
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In Part (b)(ii), candidates were required to say:

• Certain white blood cells leave the capillaries
• They engulf and digest damaged tissues and bacteria
• Pus is found at the site of the wound,

Question 4

This question tested candidates’ knowledge of nutrition and diet.  Overall, the performance was good.

Part (a), malnutrition, was widely known and the majority of the candidates scored marks in this part.  Part
(b)(i) presented a challenge to many candidates who misinterpreted the question because they referred to
the preamble instead of stating that roughage/dietary fibre was needed in the diet.  In (b)(ii), most candidates
scored the mark for naming a food.  However, some candidates gave ‘fibre’ and ‘roughage’ instead of
giving a named food.

In (c)(i), (a) and (b), some candidates confused the vitamins, stating that a deficiency of Vitamin A caused
rickets, and Vitamin D deficiency caused night blindness.

In (c)(ii), (a) and (b), many candidates were unable to name three nutrients required in the children’s diet.
However, some of them referred to the preamble and gave food groups and named foods which were not
provided in the children’s diet.

Recommendations

Teaching/learning strategies which include the activity, meal planning, could serve to reinforce concepts of
food groups, nutrients, nutrition and diet.  Emphasis must be placed on sources of various nutrients.

Question 5

This question tested candidates’ knowledge of the life cycle of the mosquito, the role of the mosquito in
dengue fever, and controlling mosquitoes.

Candidate performance was very good.

For Part (a), some candidates had difficulties completing the life cycle of the mosquito.  Terms such as
“baby mosquitoes”, “children mosquitoes”, “foetuses”, “worms”, “maggots”, “tadpoles”, and “embryo”
were used for larvae and pupae.

Part (b)(i) required candidates to describe how the mosquito transmits the dengue fever virus to human
beings.  Candidates’ responses should have included:

• Mosquitoes feed on the blood of live animals
• They transfer the virus from infected to uninfected persons when they feed subsequently
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Part (b)(ii) and (iii), requiring methods of preventing the spread of dengue fever, were well answered.
Two misconceptions which some candidates had were:

• Vaccine for dengue
• Drinking dirty water and eating contaminated food caused dengue fever

Question 6

This question tested candidates’ knowledge of the water cycle and water purification methods.

Overall, the performance was satisfactory.

In Part (a), candidates were required to label the process occurring in the water cycle.    Process E,
infiltration, presented a challenge.  Many candidates described the process from the stimulus material but
could not name the process.  Part (b)(i), two methods of purifying water in the home, was widely known
and most candidates secured these marks.  In (b)(ii), many candidates did not know why screening was
performed in water treatment plants and gave answers which included removal of bacteria or microorganisms,
instead of the correct answer – removing large substances.

In Part (c), most candidates did not know what was involved in demonstrating the presence of bacteria in
the water.  Many of them gave microscopic observation and chemical testing as their answer.  Only a few
candidates were able to describe the following:

• Place a sample of water on agar in a petri dish
• Check for bacterial growth after a few days

Recommendations

(i) Field trips to water treatment plants
(ii) Use of models of water purification systems can assist in reinforcing the processes

involved.
(iii) Laboratory demonstration, using the agar plates, can show the presence of bacteria in water.

Question 7

This question tested meiosis and mitosis in genetics.

It was poorly done and most candidates scored between 0-3 marks out of a total of 10.

In Part (a), candidates were able to achieve most of their marks by correctly answering and giving the
definitions of mitosis and generic inheritance.   Candidates had difficulty defining meiosis as cell division
where the chromosome number is halved.

Part (b) required candidates to sequence the stages of mitosis.  This was not known by most of the
candidates.  Candidates were able to score by placing only one of the stages in the correct position, or by
stating that Stage A followed Stage B.  Not many were able, however, to gain full marks.
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For Part (c), many candidates were not sure of the importance of mitosis, did not know where it occurred
in the body or how the process was applied to the medical field.

Question 8

This question tested candidates’ knowledge of bones, cartilage, diffusion and photosynthesis.

Candidate performance was fair.

Candidates seemed au fait with the functions of bone and cartilage, and performed very well on (a)(i) and
(a)(ii).  They also performed well on (b)(i), where they were required to select the correct word from the
bracket, as most of them could identify diffusion as the process by which oxygen enters the blood.

Candidates were able to define diffusion but failed to link the process to the given situation in (b)(ii).  A
significant number of candidates did not understand what the question was asking.  They provided information
that was not required of them.  The question asked for a description of the diffusion of oxygen into the
blood from the alveoli.  Most candidates however, described the general circulation of blood or the ventilation
of the lungs.

In (b)(iii), a number of candidates confused the process of respiration and photosynthesis.  Whereas they
demonstrated keen knowledge of the raw materials and products and could write the equation, they were
not familiar with the process.

Misconceptions

- Plants breathe (b)(iii)
- Plants do not need oxygen (b)(iii)
- Respiration takes place only at night (b)(iii)
- Oxygen is produced only at night (b)(iii)
- Bone is a source of calcium (a)(i)
- Cartilage connects bone to bone (a)(ii)

Recommendations

To teachers

- Teach examination skills with regard to question interpretation

- Encourage students to apply knowledge to processes, for example, (b)(ii)

- Distinguish between raw materials and products of respiration and photosynthesis

- Provide students with ample opportunity to apply the concept of diffusion to life processes.  In
each case, they should identify regions of high and low concentration, and direction of particle
movement.

- Use ‘real’ examples, take bone to class so students see the real specimen.



To students

- Pay keen attention to interpretation

- Use the syllabus to assist with studying, see, for example, page 41 of the 2004 syllabus, where a
glossary outlines the meanings of the verbs used in the questions

Question 9

This question tested candidates’ knowledge of pollution.

Candidate performance was satisfactory.

For Part (a), candidates were able to define ‘pollution’ and give two causes of water pollution.

For Part (b)(i), most candidates could name an activity which produces carbon monoxide. However, for
Part (b)(ii), candidates had difficulty explaining that carbon monoxide would cause death because it binds
irreversibly with haemoglobin, thus reducing the amount of oxygen that can be transported by the blood.

For Part (b)(iii), most candidates could suggest ways of reducing carbon monoxide poisoning, for example:

• Legislation to reduce cigarette smoking in public places
• Decrease burning plastics and rubber openly
• Improve the quality of vehicles on public roads

Candidates were familiar with Part (c) – causes of increased levels of carbon dioxide in the atmosphere.

Question 10

This question tested candidates’ knowledge of AIDS.

Candidate performance was very good.

Part (a)(i) and (ii), which required candidates to name the organism which causes AIDS, and two methods
of spread, were well answered.  Part (a)(iii) was also well answered, in that candidates knew how AIDS
could be managed or treated.

In Part (b), candidates were required to say that the immune system of persons suffering from AIDS was
weakened.

In Part (c), many candidates confused social impact with economic impact.

Social impacts are:

• Children lose parents, thus they are denied proper care
• Affected persons are ostracized
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Economic impacts are:

• Increased spending on health
• Loss of part of the workforce
• Loss of work hours

Question 11

This question covered Section B2.11 and B2.12, B6.5 and B6.7, and dealt with hormones, homeostasis
and the regulation of blood sugar.  It was answered by about 30 per cent of the candidates.  Candidate
performance was poor.

Part (c), concerned with blood sugar levels, was well known.

For Part (a), while some candidates were able to define homeostasis as the ability to maintain conditions in
the body, some candidates confused homeostasis with homeothermy.  Few candidates were able to state
that homeostasis ensured the proper functioning of the body.

In Part (b), only some candidates were able to state that homeothermy was the control of temperature or
maintenance of a constant temperature.  Most candidates were aware that the skin was mainly responsible
for it.  A few candidates stated brain or hypothalamus.

In Part (d), most candidates were aware that insulin worked in the pancreas to control blood sugar levels
in the blood.  Some were unable to state that it converts glucose to glycogen, hence lowering glucose levels
in the blood. The role of glucagons, converting glycogen back to glucose, was not well known.

Some candidates described digestion, instead of the homeostatic control of sugar.

Question 12

The question assessed candidates’ knowledge of food chains, energy flow within a food chain and water
pollution.  It was answered by about 52 per cent of the candidates.

Candidate performance was average.  The areas which were well done included:

• Part (a), drawing the food chain and answering questions pertaining to it
• Part (b)(i), where candidates understood that the concentration of weedicide moved up the food

chain
• Part (b)(ii), the effects of removing sea weed on small animals and fish

Misconceptions

• Part (b)(i): candidates were generally unable to state that persons eating larger fish would ingest a
larger concentration of the weedicide

• Part (b)(ii): candidates did not recognize that levels of microorganisms would increase without
small fish and animals or that nitrogen from dead fish and animals would also contribute to an
increase in microorganism populations
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• Part (c): some candidates answered this well but misconceptions included the following:

- Crops would “suck up” all the water
- Dirt would run into the water making it muddy
- Candidates discussed tourism in detail
- Candidates omitted to mention oxygen depletion

Question 13

This question assessed candidates’ knowledge of sterilization, control of microorganisms, antibiotics and
vectors.  The question was attempted by about 37 per cent of the candidates.  It was poorly answered.

For Part (a), most candidates were able to define sterilization.

Difficulties and misconceptions

• Part (b): Whereas candidates stated that heat destroys organisms, they failed to recognize that
heat destroys the enzymes which cause spoilage or that air is removed when fish is canned.
Candidates also confused the term high heat with freezing.

• Part (c)(ii):  Candidates were unable to give an example of an antibiotic.  Acceptable answers
included penicillin/chloramphenical, tetracycline.  Candidates gave pain killers, panadol and cold
remedies, as examples, which were not acceptable.

• Part (c)(iii): Ways in which antibiotic treatments can adversely affect microorganism population in
the intestine include:

- antibiotics can kill the microorganisms in the gut
- these microorganisms are not harmful but help synthesize riboflavin, Vitamin B12 and K, thus

fewer of these supplies would be available

• Part (c)(iv):  Why antibiotic treatment should be regulated by a physician was not well known.
Acceptable answers included:

- sensitivity of some people to some drugs
- ensuring the correct concentration of antibiotic
- the use of synthetic drugs or alternative antibiotics and the fact that improper use

may be fatal

• Part (d):  Candidates did not read the question carefully.  They either only defined terms or drew
a poster.

Question 14

This was a very popular question (approximately 72 per cent of the candidates attempted it) which dealt
with the structure and role of the teeth, as well as tooth decay.

Candidate performance was good.



     - 11 -

Most candidates were able to answer (a)(i), (iii) and (b) well, that is, they were able to state the functions
of the parts of the tooth, state how to prevent cavities and state the functions of the canine and molar teeth.

Candidates experienced some difficulties with (a)(ii) – explaining how bacteria cause tooth cavities.
Candidates’ responses should have included:

• Bacteria in the mouth use sugar in the diet to produce acid waste

• The acid dissolves the enamel coating on the teeth

• The bacteria then gains access to the dentine inside the tooth

• The bacteria reproduce and feed until they reach the nerves of the pulp cavity, causing pain.


