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GENERAL COMMENTS

The CSEC examination in Integrated Science (Single Award) is at present
of fered, at the Basic and GCeneral Profi ci enci es. The June 2004
Exami nations, at each proficiency, consisted of four papers: Paper 01, the
Mul ti pl e Choi ce paper; Paper 02, the Structured-question paper; Paper 03/1,
the School Based Assessnment; Paper 03/2, the alternative to the School
Based Assessnent.

The Candidate entries for the General Proficiency, in June 2004 increased
from 16 944 in 2003 to 17 524 in 2004 representing a three percent
increase. The entries at the Basic proficiency decreased from 560 in 2003
to 466 in 2004, a 17 percent decrease.

Overall performance of candidates in the exam nation was satisfactory.
There was an increase in the nunber of candi dates achieving Gades | to Il
at the General Proficiency: from approximately 75 percent in June 2003 to

79 percent in 2004. At the Basic proficiency there was a significant
decrease from 58 percent achieving grades | to Ill in 2003 to 42 percent in
2004.

DETAI LED COVVENTS
Basi ¢ and General Proficiencies
Paper 01 - Ml tiple Choice

Paper 01 of both the General and Basic Proficiencies consisted of 60
Mul tiple Choice items. At the General Proficiency, performance on Paper 01
remai ned on par with that in 2003. The nean score for the paper in June
2003 was 31.54, or 52.6 percent, and the nean in June 2004 was 32.12, or
53.5 percent. At the Basic proficiency, the mean score for the paper in
June 2003 was 32.95, or 54.9 percent, and the nean in June 2004 was 34. 39,
or 57.3 percent.

At the General Proficiency, one item from Specific Objective, B. VII. 10
of the syllabus presented sone difficulty for candidates (p < 0.20). This
objective tested candidates’ ability to determ ne methods of reducing
rusting of iron.

At the Basic proficiency, one item from Specific Cbjective, A VI. 4 of
the syllabus presented some difficulty for candidates (p < 0.20). Thi s
obj ective tested candi dates’ know edge of the mammalian eye.

Ceneral proficiency
Paper 02 - Structured Questions

Paper 02 conprised six, short-answer, structured questions - each worth 15
marks and with a paper total of 90. The nmean score for Paper 02 at the
Ceneral Proficiency was 29.66, a marginal decline from31.75 in 2003.

Question 1

Question 1 tested the candidates’ know edge of food groups and dietary
requi renents. The performance on this question was satisfactory w th about
60 percent of the candi dates scoring eight or nore of the fifteen marks.

Approximately 35 percent of the candidates scored full marks on Part (a).
They were awarded full marks for identifying the food groups present in
both cans. For exanple, the following gained full nmarks: protein,
carbohydrates and fats; or food fromanimals, fats and oils.



In Part (b), only 25 percent of the candidates identified one food group
that was not present in Food 1. Credited responses were: vitam ns,
m neral s, roughage/dietary fibre; or staples/vegetables, I|egunes, fruit.
Where candidates identified a specific food (for exanple potatoes or beans)
rather than a food group, they gained no mark.

Performance in Part (c) was satisfactory. Candi dates were asked to
identify, with reasons, the can of food that they would recomend for three
individuals with different nutritional deficiencies. Food 2 was correctly
recommended for each individual but the reasons varied. It was reconmended
for the undernourished person because it contained a w der range of food
groups. For the individual with scurvy, it provided the needed vitamn C
while the PEM victim received the carbohydrate and protein which were
lacking in their diet.

Performance on Part (d) was unsatisfactory. There were nany divergent
responses that failed to lock into the need for nuch energy for farmng
activities. Candidates who suggested the inclusion of carbohydrates in the
farmer’s diet were expected to reason that carbohydrates would supply the
much needed energy. Alternatively, the farnmer using Food 1 should add
vitamins or mnerals to his diet to ensure the efficient functioning of the
body, free of disease.

Candi dates performed poorly on parts (e) and (g) but nost answered part (f)
correctly. Starch, corn-starch and sugar were the answers accepted in (e)
as the products of photosynthesis, but too many chose any ingredient on the
| abel on Food-can 1 that seenmed to have been produced by a plant. In Part
(f) candidates were asked to identify one food additive in Food 1. The
majority correctly chose one of: nonosodi um gl utanmate, sodium chloride and
artificial flavouring.

Few candi dates identified the stomach as the region of the digestive system
where digestion of Food 1 would begin. Most candidates wote that
digestion would begin in the nouth. Whi |l e mechanical digestion of the
foods in Can | begin in the mouth, chemnical digestion of this food begins
in the stomach since it contains no starch.

Question 2

Performance of candi dates on Question 2 was satisfactory. It tested their
know edge of hard and soft water; neutralization; renpval of stains;
pol lution of the ecosystemy and their skills in planning and desi gni ng.

An exanple of a good answer to Part (a) was: ‘‘soap does not lather with
hard water as easily as with soft water.’’ Best performance was exhibited
in Part (b) where candi dates displayed good planning and designing skills
with many of themindicating the inportance of controlling variables. Most
candi dates were able to achieve at least three out of the four possible
mar ks. In the better responses candidates pointed out the need for the
sane volune of soap solution, and the sane volune of water in each trial.
They indicated that hard water would not |ather as much as soft water and
descri bed a neasurable or objective neans of determning the degree of
| at her formation.

Detergents A and B in Part (c) (i) were soapy and soap-less detergents. In
(c) (ii) candidates were expected to explain that detergents with | ess foam
wer e bi odegradabl e and caused less pollution of the river and the death of
fewer fish. Many were famliar with the term ‘eutrophication .

Few candidates gained the two available marks for their definition of
neutralization. Performance on Part (d) (ii) was better than (d) (i),
however, sone candi dates used brand nanes such as Chlorox and Marvex in
their answer rather than the common nanes ‘bl each, kerosene or borax’.



Question 3
Question 3 evaluated the candidates’ wunderstanding of the concepts of
fitness and health in relation to diet, exercise and substance abuse. In

Parts (a) and (b) they were asked to state, with reasons, tw factors that
an over-fifties team of rugby players should consider before conmencing
their vigorous activity. The expected responses were factors such as: age,
health and diet. Many candidates could not link the factors they sel ected
in (a) to appropriate effects. For exanple, advancing age mght be
associated with a malfunctioning heart or brittle bones naking the
i ndividual less able to cope with vigorous activity.

Many candi dates achieved full marks for part (c). Accept abl e responses
i ncluded: increased nmuscle mass or nuscle devel opnent; 1oss of weight or
fat; reduced heart rate; increased lung capacity; increased flexibility and
agility; inproved circulation and a stronger heart.

Many candi dates could not correctly link a food group or nutrient to its
correct function, for exanple, sone incorrectly cited protein as an ‘energy
source’ and carbohydrate for ‘building the body’. QO hers used the termns
‘vitamins', minerals and nutrients inter-changeably. Candidates displayed
many ni sconceptions about steroids, and about their use and effects on the
human body. In appropriate answers candidates indicated that steroids
should not be taken because they could harm the body; because using them
was a form of cheating; or that using them showed poor sportsmanship.

Question 4

This question tested the candidates’ understanding of excretion; the
rel ati onshi p between photosynthesis and respiration and the role of |eaves
in transpiration. There were nmany mnisconceptions and vague responses; and
a general lack of know edge was displayed by the candi dates. Overal |
performance was unsati sfactory.

In Part (a) fewer than half of the candidates correctly defined excretion

as the renoval of waste products of netabolism from the cells. In (b)
candi dates were given credit only when both waste products for a particular
organism were given correctly. For exanpl e, ‘“waste product of

phot osynt hesi s: oxygen and glucose’’ failed to gain the avail able mark.

In part (c) (i) nost candidates identified the night as the time that
carbon dioxide would |leave the pant but many failed to give the correct
reason. The follow ng response would have gained full credit:

During the day the carbon dioxide released by respiration is

i mredi ately used in photosynthesis. During the night when

light is absent and photosynthesis stops, all the carbon dioxide
produced in respiration is rel eased.

In Part (c) candi dates were asked to explain why a few of the | eaves should
be renmoved froma plant before it is transplanted. Full nmarks were awarded
to those who responded that plants |ose water through the |eaves and by
reducing the nunber of I|eaves water loss wll be reduced, ensuring
sufficient water for growh and phot osynt hesi s.

Performance on (c¢) (iii) and (iv) was better than in the other parts of
(c). In (iii) nost candidates identified the sunny day for greater water
| oss but few gave a satisfactory reason. Processes affected by water |oss
i ncl uded growth, photosynthesis, novenent of substances and production of
flowers and fruits.



Question 5

In Part (a) candidates were asked to state the energy changes in two
situations. Few gained the 3 available marks for the correct energy
transformations: electrical energy to heat energy to light energy; I|ight

energy to heat energy.

Part (b) tested candidates’ ability to read and interpret a line graph and
to draw inferences fromthe informati on presented. Mst candi dates gai ned
at least half of the marks awarded for this part of the question. Parts
(b) (i) and (ii) were well done with nost candidates correctly stating the

t enperature of naphthal ene as 100° C and room tenperature on the day of the
experinent as 30° C. In (b) (iii) nost candidates recogni zed that the wax

cooled by 20° C, or started to solidify between A and B. Sone candi dates
confused this cooling process with nelting, or stated that ‘the wax
dr opped’ . These responses were not credited. In response to (b) (iv)
nmost candi dates correctly stated that the tenperature renai ned constant
however, a few of themstated that ‘‘the wax renmi ned constant’’.

In Part (c) candidates were given a terrestrial food web and their
understanding of the feeding relationships within a comunity was tested.
Many candi dates identified the source of energy for the web as green plants
rather than the sun, light or sunlight. They also correctly identified the
process during which energy is used by producers as photosynthesis. The
word equation for photosynthesis was not thoroughly nmastered and nost
candi dates gained only one of the two marks available for this part of the
guestion. Many candidates identified at |east one consequence of the death
of the beetles in the food web, however, the nmention of two or nore |ogica
consequences were required for the award of 2 marks.

Question 6

In Part (a) (i) nost candidates stated that in order to use an appliance at
an alternative voltage to that for which it was designed a transfornmer was
needed. To calculate the power rating of the iron the formula P = VA was
correctly applied: P = 120 x 9 = 1080 watts. The correct unit was not
al ways included in the answer

Many candi dates failed to recognise the circuit synmbol for a fuse and were
therefore unable to explain its purpose. Performance on Part (iv) was
satisfactory with candidates stating the total current flow ng, however

there were instances of errors in this sinple addition. Candi dates were
required to choose a fuse of suitable rating for the given circuit.
Al t hough many candi dates correctly selected the 30A fuse recommended by the
not her, they were unable to give a |logical explanation for their selection.

Many candidates had difficulty answering Part (b) (i) where they were
required to state the energy changes occurring as fuel was converted to
el ectrical energy. Part (b) (ii) was very well done. Most candi dat es
understood the concept of non- renewable energy sources. Part (c) was
fairly well done with nmost candidates using the information correctly to
choose the nore efficient energy conversion. Sone experienced difficulty
expressing the reasons for their choice.

Basi ¢ Proficiency
Paper 02 - Structured Questions

Paper 02 conprised six, short-answer, structured questions - each worth 15
marks and with a paper total of 90. The mean score for Paper 02 at the
Basi ¢ Proficiency was 26.27, a narked decline from 32.51 in 2003.

Question 1

Question 1 tested the candi dates’ know edge of sports and the surfaces upon
which they are played; materials and the properties of materials used for
equi prent; and all oys. The overall performance in this question was
satisfactory.



Parts (a) (i) and (iii) were well done with candidates finding the correct
averages and selecting tennis as the ganme requiring the greater bounce of

the ball. Performance in Part (ii) was unsatisfactory. Few candi dat es
were able to state that the reason for repeated neasurenents was for
accuracy of results. In Part (a) (iv) candidates ignored the information

given in the table and used their own know edge.

Part (b) (i) was well done with the expected responses of strength or
wei ght being given as the inportant property of a cricket bat. In (b)
(ii), however, candidates ignored the word ‘npst’ and stated two or nore
words fromthe list for the inportant property of a tennis ball

Poor performance was denonstrated in Part (c). In Part (c) (i) where
candi dates were asked to state the properties of the materials which nmade
them suitable for the manufacture of sporting equipnment, they gave exanpl es
of the equipnent instead, gaining no marks. The follow ng properties were
expect ed:

a) Al umi ni um al | oy Li ght/strong
b) Wod Strong
c) Pl astic Li ght

Many candidates failed to give a suitable definition of an alloy.
Examiners expected the sinple statenent that an alloy is a material
consisting of a mixture two netals or a mxture of a metal with a non
net al . Few gave steel, brass, or bronze as exanples of alloys but
incorrectly gave netals such as silver, copper, zinc and al unm ni um

Question 2

This question tested the candidates’ know edge of the parts and functions
of the eye; and reflex actions. Performance was generally unsatisfactory.

The type of action shown in the given figure was well known - reflex
action. Candi dates, however, were unable to transfer the information from
the stimulus material to a new situation in (a) (ii).

Part (b) was poorly answered, wth candidates showing a marked |ack of
know edge of hornmones and gl ands. The endocrine gland activated in the
dreaded anticipation of an inpending accident is the adrenal gland and the
hornone secreted is adrenaline. Candidates incorrectly identified the sense
organ used to detect the danger as ‘sight’ rather than the eye.

Candi dat es knew the nanes of parts of the eye but were unable to accurately
| abel them on the diagram given. They could not conpare the eye with the
canera although it was evident that some candi dates knew the functions of
the parts of the eye

Question 3

This question tested the candi dates’ know edge of the skin; the physiol ogy
of sweating; and the relationship between sweating and wurination at
di fferent tenperatures.

Performance in part (a) (i) was unsatisfactory. Many candi dates were
unable to identify the sweat gland or the sweat duct despite the stinmulus
gi ven. Part (a) (ii) was well done with nbst candidates correctly nam ng
excretory products in sweat - salt, water and urea. Part (a) (iii)
presented sone challenge for the candidates. Few placed the arrow
appropriately, on the sweat duct, with the arrowhead pointing upwards
al though there was sone indication that they knew the correct path

Part (b) (i) was well known. Candidates readily indicated that James woul d
sweat nore on a hot day and gained the available mark. For Part (b) (ii),
however, few candidates were able to give the physiological reason for the
i ncreased sweating on a hot day - to cool the body.



Parts (c) (i) and (ii) were well done. The majority of candidates wote
that evaporation was the process by which the face becane dry and that the
salt in the sweat would be left on the face. As in (b) (ii) candidates
were chal |l enged by the explanation. Wter, the solvent, evaporated |eaving
salt, the solute, behind.

In Part (d) candidates denponstrated sonme know edge that when it is cool
sweating is less and therefore the body nust | ose the excess water via nore
frequent urination. They were unable to relate the need for water loss to
the need for osnmp-regulation in the body.

Question 4

Question 4 tested the candidates’ understanding of acids, bases and the
concept of pH  Many candi dates knew at | east one characteristic of an acid
but few gave correct exanples of an acid or a base

Many achieved full marks for the bar chart. In sone cases, however,
candi dates attenpted to plot histograns. In (b) (ii) candidates were
required to nane one chemical from Table 3 for each of the pH categories
acidic, basic, neutral. Mny candidates failed to follow the instructions

presenting exanples that were not found in the table. Candidates need to
improve their test-taking skills through careful reading of questions and
precisely following all instructions given

In Part (c) (i) candidates were not able to define neutralisation using
sinple scientific term nol ogy. Neutralization is the process by which an
acid reacts with a base to produce a salt and water. Many were unaware
that the sting of a bee is acidic and therefore can be neutralized by an
al kal i .

For the pH value of antacids, any alkaline value between 8 and 14 gai ned
t he mark. A sinple statenent was required in response to Part (b) (ii),
for exanple: antacids neutralize the excess acid in the stomach.

Question 5

Question 5 tested the candi dates’ know edge and understanding of gravity,
centre of gravity and tyre traction. Performance on this question was |ess
t han satisfactory.

For Part (a) (i) a sinple definition of gravity was expected such as: force
which pulls objects towards the earth. Al nost every candidate failed to
give an adequate response to Part (a) (ii), that is: point through which
the wei ght of an object acts.

In Part (b) where L was the nore stable can, candidates were unable to draw
appropriate plunmb lines on the figures given. Most candi dates found this

guestion challenging. In can L, exam ners expected a vertical |ine drawn
through the centre of gravity, passing through the base of the can
indicating the stability of the can. In can M a vertical Iline was

expected, drawn through the centre of gravity, passing outside the base
indicating the instability of the can.

In Part (c), candidates were given a figure of two identical Sports Uility
Vehicles. Sports gear was stored inside Vehicle X, while the sports gear
carried by Vehicle Y was placed on the rack at the top. In Part (c) (i),
candi dates correctly selected vehicle Y as having the higher centre of
gravity. They also reasoned that it was wiser to carry the gear inside
because this would result in a lower centre of gravity for the vehicle
conferring greater stability. In (c) (iii) the changing of the tyres was
important for the safety of the passengers. New tyres offer greater
friction, |less stopping distance and |ess likelihood of skidding. The form
of energy stored in gasoline was wi dely known to be chemical energy. There
was a range of possible responses for (c) (iii) b). Credited responses
wer e: mechani cal, heat, sound, kinetic, electrical and |ight energy.



Question 6

Question 6 tested candidates’ knowl edge of ventilation; el ectri cal
insulation materials; safety hazards associated with un-insulated wires;
overcrowdi ng; and evaporation of al cohol placed on the surface of the body.

Al though nost candidates appreciated that ventilation involved air
circulation and gained one mark, they failed to gain the second mark by
stating that fresh air replaces the stale air. Candi dates presented
acceptabl e ways of inproving ventilation such as: nore w ndows, use of fans
and the use of air-condition units.

In Part (a) (iii) npbst candi dates suggested appropriate poor conductors for
i nsulating the steam pipes. They were, however, unable to explain why
insulating the pipes would nmake the workers in the room nore confortable.
Very few of them realised that proper insulation would cause the room to
becone cooler, and that there would be less radiation of heat from the

pi pes.

Most candidates correctly identified plastic as a suitable material for
insulating electrical wres. They also recognized that it is the non-
conducting property of plastic that made it suitable for insulation.

In Part (b) the un-insulated wire was deened to be a safety hazard because
it increased the risk of electric shock from exposed wires. Overcrowdi ng
nmade the spread of disease easier. Mst candi dates responded accurately.

Candi dates correctly identified the process by which water di sappeared from

the skin as evaporation. They failed, however, to recognize that
vaporisation takes heat energy from the body and that this leads to the
lowering of the body tenperature. Part (b) (iv) also proved to be

chall enging. Candidates could not explain that the use of the fan caused
an increase in the rate of evaporation of alcohol and consequently the
rapid | owering of the body tenperature.

Ceneral Proficiency
Paper 3/2 Alternative to the School Based Assessnent

The performance of candi dates on Paper 3/2 was poor. Sone candi dates did
not have the practical skills necessary to successfully conplete this paper
and a small percentage of themfailed to attenpt either of the questions.

Question 1

In Question 1, candidates were required to conduct a neutralisation
experinent and to record tenperature changes at regular intervals during
the reaction. Few candi dates were able to construct an appropriate table
to record their observations. Once results were obtained, however,
candi dates perfornmed well in Part (c). They were able to accurately plot
the graph of their results, scoring at least six of the nine available
mar ks.

In part (d), candidates were required to use their graph to determine the
volune of acid that was added when the maxi mum t enperature change occurred.
Few of themwere able to gain the mark for this question. About 30 percent
of the candidates mastered the word equation for the reaction but only a
few could determ ne whether the reaction was exotherm c or endothermc wth
an appropriate expl anati on.

Question 2
In Part (a) candidates were required to nake a |l arge, |abelled diagram of
an oni on. The drawing skills displayed were poor. It was evident that

candi dates had little practice in draw ng speci nens.

In Part (b) candidates were asked to carry out food tests on each of four
foods and to use their observations to draw conclusions. About 10 percent



of the candidates read the instructions carefully enough to conduct four
different food tests on each of four foods. The majority of candidates
performed | ess than the required nunber of food tests. Correct inferences
on the presence or absence of  nutrients were, therefore, rarely
encount er ed.

Candi dates followed the trend of poor performance in Part (c). They were
unable to evaluate their observations and conclusions to deternine which
foods had the greatest range of nutrients.

A reasonable degree of conpetence in practical work is required for
candi dates to perform adequately in Paper 3/2. It is an alternative way of
testing the candidates’ experinental skills and not an alternative to the
devel opnment of those skills.

General and Basic Proficiencies
Paper 03 - School Based Assessment
The candi dat es’ performance in the School Based Assessnent was
satisfactory. However, inprovenent in the area of Analysis and
Interpretation is needed. Mark schenes were submitted by nost teachers and
were general ly satisfactory.

Observation, Recordi ng and Reporting

- The following format shoul d be used for Laboratory Reports:

Title

Aim

Apparatus and Material s/Di agram
Met hod

Resul t s/ Cbservati ons

Di scussi on and Concl usi on

- Reporting should be concise and tables and graphs used wherever these
would clarify the report.

- Wen nunerical tables are wused, units should be stated in the
headi ngs, and deci nal points should be consistent.

- In non-nunerical tables, all details of the data should be recorded.

- On graphs: axes should be |abelled; appropriate scales used; snpoth
curve or best-fit line drawn except in the case of growth curves.

- Wwere prose is used for the recording of observations, students
shoul d carefully record ALL details of the data.

Dr awi ng

- For the assessnment of drawing skills, students should be required to
make draw ngs of specinens, slides or nodels. Textbook draw ngs and
drawings from an overhead projector are unacceptable for the
assessnent of this skill.

- Drawings should be labelled; given a suitable title (and view where
rel evant); and have the magnification stated.

- Diagrans of apparatus should not be free-hand and each di agram shoul d
be given a title and appropriate | abels.

- Students should draw specinmens and diagrans with clean, clear,
continuous lines using sharpened pencils. Shading and sketching are
unacceptabl e and students should not use coloured pencils in their
dr awi ngs.

- Label lines should not cross each ot her nor bear arrowheads.



Anal ysis and Interpretation

Pl anni

Sone | aboratory exercises chosen for assessnment of analysis and
interpretation of results were unsuitable. For example: ‘Testing
mlk for protein’, ‘Cbserving diffusion’

Concl usi ons should be linked to the aim of the experinment and the
dat a obtai ned rather than general statenents about the topic.

Background information used in the discussion of results should be
relevant and directly related to the aimof the experinent.

Cal cul ations should be preceded by the fornmulae used and units nust
be st at ed.

Sources of error and any assunptions nmade shoul d be stated.

Anal ysis and Interpretation should not be assessed through the use of
topic questions from the textbook. Questions should be used
sparingly, and if wused, should only guide the students in the
analysis and interpretation of their results, and in identifying
trends, patterns and relationships. Even when guiding questions are
used, the student’s discussion should be witten in prose wth
appropriate paragraphing, and not as nunbered question responses.

ng and Desi gni ng

Technol ogi cal designs are unsuitable at this |evel for the
devel opment and assessment of pl anning and designing skills.

The experinents used in the assessnent of the planning and desi gning
(P/D) skills should not be conventional textbook experinments.
Students first develop a hypothesis based on an observation, then,
they design their own scientific experiment to test the hypothesis.

Laboratory exercises such as: ‘nmaking soap’, ‘investigating the
reactivity of netals’, and ‘making a nodel of the lung, are
unsuitable for testing P/D skills. These are conventional activities
found in nost textbooks.

Students need not carry out the experinents which they design

A hypothesis is a statenent and should not be witten as a question

The ai m should be directly related to the hypothesis

Recommendations to Teachers

A contents page should be included in each student’s |aboratory book
The foll owi ng headi ngs shoul d be used

Lab Page Descriptio Dat e Ski |
nunber n of Lab assessed

Al'l pages in the Laboratory book should be nunbered

Each activity should begin on a new page and should be properly
dated. The date of the experinment and the date of assessnment by the
t eacher shoul d be recorded

The skill assessed and narks allotted should be witten next to the
| aboratory exercise and in the contents page

Al skills should be marked out of six, or scaled to six.

No nore than two skills should be assessed in any one exerci se.



Al skills but P/D nmust be assessed at |east four tines over the two-
year period. P/D should be assessed at |east twice over the two
years.

The mark schene used to assess skills should conbi ne conponents from
(a) and (b) as outlined in the syllabus.

Graphs may be assessed for the ORR skill but not Drawing or A/l
skills.

The fornmulation of a hypothesis is required only in designed
experi nents.



