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SEC Biology
May 2011 Session

Examiners’ Report

Part 1: Statistical Information

General Performance

A total of 1522 candidates sat for the Biology SEC examination in May 2011.  The 
Table below shows the distribution of grades for the May 2011 session.

Table 1: Distribution of the candidates’ grades for SEC Biology May 2011
GRADE 1 2 3 4 5 6 7 U ABS TOTAL

PAPER A 84 124 217 222 139 172 3 961

PAPER B 49 82 71 93 241 25 561

TOTAL 84 124 217 271 221 71 93 413 28 1522
% OF 
TOTAL 5.52 8.15 14.26 17.81 14.52 4.66 6.11 27.14 1.84 100

Part 2: Comments regarding the candidates’ performance

2.1 General Comments

This section includes comments related to the overall candidates’ performance.
The number of candidates sitting for paper IIA exceeded the number of candidates 
sitting for paper IIB.  In fact 63 % out of a total of 1522 candidates sat for paper IIA.
The level of English both in terms of spelling and grammar was overall poor and not 
adequate to the standard expected at this level.  In a number of scripts candidates were 
unable to express themselves in simple basic English and the answers were 
unreadable.  From a number of scripts it is evident that students frequently do not take 
the necessary time to read the question properly and as a result the answers include 
irrelevant points.  Students are encouraged to overcome this difficulty by looking for 
key words in the question such as explain, describe or list to focus on the task/s set.
From students’ scripts it is evident that those opting for paper IIB encountered 
difficulty in attempting questions requiring basic recall of knowledge.  In questions 
involving application of biological concepts students sitting for both papers (IIA/IIB) 
often mentioned unrelated information that they had memorised by heart without 
checking its relevance to the context in the question.

2.2 Comments regarding Paper I

Question 1
The majority of students selected the right term from the passage and spelt it correctly
too. Candidates who copied the term from the passage incorrectly were not awarded 
the mark.  The terms mammal and community were at times incorrectly chosen instead 
of the term species.  Students included the provision of nutrients, a food source and a 
habitat for animals as the uses of leaf litter.  No marks were awarded when students 
mentioned shelter from rain as a leaf litter use.  Students were awarded half a mark 
whenever they listed leaf litter used as a hiding place from predators.  From the 
answers it is evident that students are aware that spiders and centipedes are not insects 
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however students often failed to give further details. In part ‘c’ of the question the 
majority of replies were correct; those students who failed to give a correct answer 
commonly cited 2 or 5 genera.  The bulk of students failed to attain the full marks to 
question c (ii) as most failed to underline the species name. Another common mistake 
was the lack of proper capital and small letters.

Question 2
Students did well in the first part of this question.  In part ‘b’ some students listed 
more than two letters; such students were not awarded the marks allotted.  The letter 
representing the action of nitrifying bacteria was often incorrectly stated. Answers c(i) 
and c(ii) were often interchanged.  Most students mentioned locomotion or movement 
as a function of the flagellum.  Some students incorrectly gave bacteria sensitivity as a 
function of the flagellum.
Question 3
The replies to part ‘a’ of this question reveal that a number of students perceive yeast 
as an enzyme that can be denatured with high temperatures.  Some students failed to 
read the caption under the diagrams (A and B), and consequently  thought that 
diagram B is a succession of A and not a separate  set-up. The terms fermentation and 
anaerobic respiration were often not included.  The question related to osmosis was 
often adequately answered.  Indeed the terms hypotonic and hypertonic were 
frequently used in the explanation.  Notwithstanding this, the following inadequate 
replies were also observed: salt absorbed all the water; the water was sucked up; it 
moved from high concentration to low; water was dissolved in concentration.  Many 
incorrect answers were given because students focused their reply on what happens to 
the cell rather than what happens to the water as specified in the question.

Question 4
Most of the students mentioned osteoporosis and even osteomalacia., however some 
incorrect diseases mentioned included scurvy and arthritis. In part ‘b’ of this question 
the majority of students wrote the diploid number of chromosomes in a human cell, 
some wrote only 22 rather than 22 pairs or 44 autosomes. A common mistaken reply 
to the question related to the name of chromosome pair that is different in human 
males and females was the mention of sex gametes rather than sex chromosomes. The 
requested genotypes were correctly listed notwithstanding that some students gave 
incorrect answers that included sex-linked genotypes.  Full marks were often not 
awarded in the working of the genetic diagrams as these lacked the necessary details 
such as details including the parents, gametes and F1 generation.  Some also failed to 
work out the percentage of the couple having an unaffected child.

Question 5
The letters representing the xylem and the epidermis from both diagrams were mostly 
listed correctly.  The tissue responsible for the transport of organic substances was 
correctly identified.  Most students also realised that aphids insert their stylet in the 
phloem. Some marks were lost in part ‘d’ of this question as some answers such as 
weak leaves were too generic.  Some common correct answers to this question 
included leaf fall, discolouration and stunted growth.
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Question 6
Most candidates identified the capillary, artery and vein correctly however failed to 
identify liquid Y as the tissue fluid.  In their descriptions of the tissue fluid students 
mentioned the components correctly but failed to explain how it is formed as 
specifically asked in the question.  When explaining the human double circulation 
system, most candidates focused on the fact that the heart carries oxygenated and 
deoxygenated blood but did not mention that blood enters into the heart twice.  
Though the majority of students are aware that capillaries are highly branched and 
only one cell thick for rapid diffusion, they often fall short of explaining the concept 
further by linking it to the large surface area and short diffusion distance.

Question 7
In this question marks were lost because students often failed to interpret the 
picture/poster  in a biological correct way.  A number of students just interpreted the 
posters at face value without mentioning the underlying biological concepts. This 
question  entailed the higher cognitive skills of analysis and application of biological 
concepts to new  situations.  Most answers to this question lacked detail and 
biological information.  For the first picture the issue of compost being a nutrient-rich 
medium often emerged in the students’ discussion however students failed to mention 
organic matter and biodegradable matter as components of compost and the need for 
aerobic decomposition to form compost was completely ignored.  In the second 
picture candidates focused on the negative aspects of pesticide use; the accumulation 
in the food chain and the expenses incurred by farmers.  When the idea of natural 
predators was mentioned the focus remained on the ladybird visible in the diagram.  
The mention of biological control method and its advantages were rarely included.  In 
the third picture the idea of crop rotation was frequently included; few students also 
mentioned the use of leguminous plants as a necessary component of successful crop 
rotation. From the answers given it was commonly observed that students think that 
crop rotation helps the soil to acquire nutrients.  In fact this explanation is 
unacceptable since rotation of crops helps the soil not to get depleted of its nutrients.  
The idea that less pest infestations can be manifested was rarely included in the 
discussions.

Question 8
A vast majority of students included insects and Dieldrin in the food chain.  This 
indicates clearly that students did not read and understand the information in the 
question.  The flow of energy was also often indicated incorrectly- sometimes lines 
instead of arrows were presented while in some cases the arrows pointed in the wrong 
direction.  In part ‘b’ of the question students adequately explained that within each 
trophic level each organism eats a larger number of the previous organism in the food 
chain.  However the idea that the pesticide is non-biodegradable and thus accumulates 
along the food chain was often ignored.  The term bioaccumulation was hardly ever 
used in the students’ replies.  In part ‘c’ of the question students lost marks for 
mentioning that the use of Dieldrin was decreased or reduced, since falcon population 
started increasing again when the use of the pesticide was ceased completely.  Some 
students also failed to calculate the percentage decrease in breeding pairs of falcons 
correctly due to inaccurate readings from the graph.  Students gave inaccurate replies 
to the question related to nematodes, most described the structure of nematodes as 
merely round rather than round in cross section.  Some students were aware that 
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nematodes are roundworms and cylindrical in shape.  The terms ectoparasites and 
endoparasites were often confused with ectothermic and endothermic organisms.

Question 9
All the parts of this question were quite within reach of most students and most did 
well in this question with the exception of part ‘d’ that required an explanation in 
terms of the surface area to volume ratio and many students failed to mention this. 
Students correctly labelled part A of the diagram in this question as cilia or ciliated 
cells. The term hairs was not accepted.  Students were aware that mucus in smokers 
increases and this causes coughing.  It is evident that students generally have a good 
understanding of the effect of size on body processes such as gaseous exchange.  For 
part ‘f’ of this question some students explained the whole inspiration process 
including the diaphragm and rib cage – this was not necessary since the question 
specifically focused on volume changes in the thorax.

Question 10
The word visible in this question was often ignored by candidates – indeed some 
students mentioned features of monocots that are not actually visible such as fibrous 
roots and one cotyledon.  Students described monocot leaves as leaves with straight 
leaves rather than parallel veins and as thin leaves rather than elongated leaves.  The 
phyla names for the two plants in the given diagrams were often left out or given 
incorrectly.  Most candidates simply wrote conifers and ferns indicating that they 
identified the plants well but did not write the phylum name as specifically asked in 
the question.   Some candidates gave spermatophyte as the phylum name for plant A.  
It is important to point out that this term is not necessary for SEC level and indeed 
spermatophyte is not equivalent to gymnosperms but includes other plant phyla.  Most
students listed pollination as one of the processes leading to the production of seeds in 
a flower but failed to include fertilisation as the second necessary process.  The 
drawing of diagrams can be further improved by avoiding the use of arrows to 
indicate structures, by labelling in pencil and by writing labels outside the drawing 
rather than inside.   

Comments regarding Paper IIA

Question 1
Some students were confused and seemed unaware that there is a wet season and a 
dry season that affect the amount of water in the rock pool.  Some discussed ponds (if 
not lakes) instead of rock pools.  The terms community and population were 
frequently defined incorrectly and in several cases the students swapped the 
definitions.  Most students did not explain well why germination and rapid growth are 
necessary for the plants growing in the rock pool.  Students stated that plants need to 
grow   and germinate before the pool dries out without making reference to 
reproduction, seed production and completion of life cycle.  Most candidates stated 
that sunlight is essential for photosynthesis without mentioning the relation between 
photosynthesis and growth.  The different types of leaves present in the Ranunculus
were described well however most answers lacked a valid explanation for the 
differences outlined.  Part ‘f’ of the question was challenging to most students indeed 
most candidates limited their answers to mentioning that the population size decreases  
with dispersal of seeds away from the rock pool and less competition is an advantage 
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for the plant species in the rock pool as a result of seed dispersal.  Most students did 
not specify whether they were referring to intra or inter-specific competition.

Question 2
Generally students presented the line graphs well.  Some ignored the instructions and 
did not use a common scale on the y axis.  A significant number of students were not 
awarded the marks for part ‘a’ of the question as they used the squared paper instead 
of the graph paper in the booklet.  Marks were also deducted for inadequate scales –
indeed a number of candidates had incorrect time scale as the years 1995 and 2000 
were not included in the scale.  Plotting was generally correct and graph title and keys 
were clearly indicated. The general pattern of the birth and death rate between the 
years 1975 and 2006 was overall correct however some failed to make reference to 
the years.  The majority of students listed valid reasons for the general pattern of 
birth/death rate, however reference to war was considered out of context.  Only a 
minority of students linked the decrease in birth rate to effective use of birth control 
methods.  Many candidates linked the birth rate decrease to the fact that more women 
are working and thus prefer to remain childless.   The decrease in death rate was often 
linked to advances in medicine.  The percentage change in the death rate between 
1975 and 2006 was generally worked out well.

Question 3
This was a question attempted by most students, most students did considerably well 
in this question.  The differences between the two coordinating body systems were 
generally listed well.  The definitions to the term reflex action were correct however 
marks were deducted whenever generic answers  such as a reaction to a stimulus were 
presented.  Overall the descriptions of the events leading to the student pulling away 
her hand from the hot boiling water were correct however reference to the receptor 
was often omitted.  The terms sensory, relay and motor neurone were adequately 
used.  The part related to plants’ responses to the environment was adequately 
answered, however most students failed to mention anchorage as one of the important 
responses of roots and merely referred to uptake of minerals and water.

Question 4
This was another popular question.  Students wrote good definitions of homeostasis 
and managed to explain the process of osmoregulation in a freshwater protozoan well. 
From part ‘c’ of the question it is evident that most students still confuse urea, 
ammonia and urine.  The process of deamination taking place in the liver was 
explained well however only few students mentioned that this is linked to excess 
intake of proteins.  The diagram of the urinary system was often left incomplete and 
in some cases of very poor standard.  The renal artery and renal vein were not drawn 
adequately; most students drew the renal artery connected to the right kidney and the 
renal vein to the left kidney.  The terms ureter and urethra were often spelt 
incorrectly.   Some candidates mislabelled the urinary bladder as the gall bladder. 
Part ‘d’ of the question was challenging to most of the students that attempted this 
question.  Indeed many students failed to realise that a body in a hot sauna will cause 
the core body temperature to rise and therefore lead to profuse sweating.  A number of 
scripts revealed the common misconception that when sweat evaporates it takes away 
heat with it.  The majority of students failed to state the importance of insulin 
stimulating the uptake of glucose by cells, however most students mentioned the 
importance of insulin in converting excess glucose to glycogen. Many students linked 
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shivering to heat production but none made reference to the fact that the heat 
generated in the muscles warms the blood as it flows through the body

Question 5
Answers to this question were generally insufficient and incomplete. In most cases the 
answers displayed lack of logic in the structure of the answer.  Some answers were 
excessively long with repetitive and inconclusive information

Question 6
In this question related to the female menstrual cycle students lost marks because the 
answers given were somehow out of phase with the stages indicated in the diagram.  
Probably students just reproduced what they have studied by heart without linking the 
information to the diagram.  The terms ovum, ovary and ovule were often confused.  
The term menstruation was often omitted.  Part ‘b’ of this question was generally 
answered well.  Students wrote incomplete answers to the question related to smoking 
during pregnancy.  The role of carbon monoxide in cigarette smoke was not at all 
mentioned.  Many students answered this question by simply referring to toxic 
substances or smoke particles that pass from the mother to the foetus.

Question 7
This question was only answered by a handful of students and generally the answers 
given were correct.  In the question related to the experiment to compare the energy 
stored in nuts some incorrect answers included that the nuts should be burned and 
then measure the time taken for a nut to burn completely.  In part ‘c’ of this question 
some students did not mention the importance of the mineral iron for the formation of 
the pigment haemoglobin.  Answers for part ‘e’ of the question were often 
incomplete.  Many candidates failed to realise that fats release twice as much energy 
as carbohydrates.  A number of students focused their replies on the insulation 
properties of fats that was beyond the point of the question.  

Comments regarding Paper IIB

Question 1
Students’ descriptions of the amount of water in the rock pool were associated to the 
amount of rainwater in the different seasons. A common incorrect answer was that the 
amount of water in the rock pool decreases due to the amount of roots taking up 
water.  The biotic and abiotic factors were often associated with natural and man-
made factors. Some students exchanged the definitions asked for (i.e. biotic and 
abiotic factors; population and community; epigeal and hypogeal germination) and 
some stated even that biotic factors are living organisms and abiotic factors are non-
living organisms!  A real misconception indeed.   Students lost marks for the 
definitions given for the two different types of germination; the term cotyledons was 
not at all mentioned. Students also lost marks because they did not manage to write
the correct word equation for the process of photosynthesis.  Some students failed to 
read the question properly and wrote the chemical equation instead of the word 
equation.  The use of sunlight and chlorophyll were often overlooked in this question. 
The mesophyll cells and the guard cells were the two types of cells mostly cited by 
students to the question related to cells in plants.  Some students incorrectly 
mentioned cell parts such as cell wall and chloroplasts instead of cell types.
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Question 2
This question was a straightforward mainly recall question however students still did 
not fare well in it. Students did not outline the differences between the nervous system 
and the endocrine system well and as such marks were lost in this basic question.  The 
definitions produced for the term reflex action were often lacking the necessary detail. 
Only one reflex action taking place in newborns was generally listed - the crying 
reflex.  The roles of the different structures in the reflex action were generally 
inadequately described – the answers were often disjointed and at times completely 
incorrect.  This gives evidence that the students did not assimilate the concept/s 
related to reflex actions well. Students lost marks in the diagram related to the path 
taken by a nerve impulse.  Many diagrams lacked the necessary labels and the arrows 
showed the incorrect direction of the nerve impulse travelling along the neurones.   
The last part of the question related to plants’ responses to the environment was 
generally answered well, notwithstanding that only a couple of students mentioned the 
terms positive phototropism and negative geotropism respectively.

Question 3
Most of the students managed to define the terms excretion and osmoregulation well, 
notwithstanding that few candidates still cannot distinguish between excretion and 
egestion.  The regulation of salt is often overlooked in the definition of 
osmoregulation. The names related to the different parts of the kidney were often 
confused.  The renal artery was often not mentioned and the gall bladder was 
mentioned instead of the urinary bladder. The body changes linked to the different 
situations were often correctly outlined. Students seemed to be unaware of the adipose 
layer as the site in the body where fat is stored.  Most students simply wrote under the 
skin. The question related to the importance of a constant body temperature in humans 
was often omitted.  The components of the fat molecule were often confused; students 
mentioned fat molecules and glycogen!

Question 4 
This was a popular question among students opting for the IIB paper. The organisms 
in the diagrams were easily identified.  Students often mentioned the gills as one of 
the visible characteristics of fish while these were not at all visible in the diagram 
given. The comparisons between organisms B and C were inadequate and mostly 
unscientific in nature.  Students displayed a difficulty to spell scientific terms such as 
Cnidaria or Coelenterates correctly even after three years of studying biology.  
Students often cited sewage and oil as common forms of water pollution.

Question 5

All parts of this question were inadequately answered by most students. Most of the 
answers regarding the frog’s moist skin revolved around the idea that frogs live in 
water or moist conditions. There was no mention of glands or the production of 
mucus. Students failed to mention the respiratory function of the frog’s skin. A good 
number of students wrote correct answers for the need for a binomial nomenclature 
system such as: “to distinguish among organisms” so that scientists know under which 
class the species goes to”, etc. However, fewer students defined the system as being 
made up of the genus and species.
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Students were mostly unable to list reasons regarding the use of sulfur free fuels.  
Most answers provided a general statement revolving around the idea of less 
pollution. Acid rain was rarely mentioned and answers generally lacked mention of
the emission of sulfur dioxide. Similarly the question related to unleaded petrol was 
answered in terms of less pollution with some reference to the effects on health. There 
were also references to the cost of unleaded fuel vis-à-vis leaded petrol. Global 
warming was often cited as the main reason to the question regarding CFCs.

Question 6

Most students who attempted this question knew the process of menstruation but 
some failed to mention it by its correct biological term and instead opted for the
common term “period”.  Some answers gave the whole process of the menstrual cycle 
but failed to mention the two key terms menstruation and ovulation.  There was some 
confusion of the ovum with the Graafian Follicle. Others mixed up the ovary with the 
ovum. The concept that menstruation follows if no fertilization occurs was within the 
grasp of most students. The question related to the secondary sexual characteristics 
was adequately answered. However, some incorrect replies included “change in mood 
of girls”, “getting taller” or “girls can become pregnant” or “girls start having their 
period”. There were also a couple of instances where students mis-spelt pubic hair as 
public hair or wrote growth of hairs in public areas. A common answer given in this 
question was that the placenta carries food and oxygen to the foetus. The removal of 
waste products was missing in many answers. Some answers referred to protection of 
the foetus, but these were at a general level without the necessary detail.  Incorrect 
replies included for the comfort of the baby, to keep the foetus in the uterus or to 
protect the baby from mechanical shocks.

The simple recall question related to how the placenta is joined to the foetus was 
answered correctly by most students. Some incorrect replies mentioned only by the 
tube or the placenta is joined to the foetus under the cervix or the placenta is joined 
from the mother’s belly button to the baby’s belly button.  The term afterbirth was 
rarely mentioned by the students. However, most students knew that the placenta 
leaves the mother’s body after the birth of the baby. Similarly most of the students 
knew that two placentas are present in dizygotic twins.  Most students mentioned at 
least one male contraceptive method namely the condom. Some students also
mentioned vasectomy while others did not know the term and mentioned the process. 
Incorrect answers to this question included cutting the ureter, cutting part of the 
penis, cutting the fallopian tubes and cutting the ducts. Some students answered by 
mentioning sheath and condom as the two methods of male contraception.  Other 
incorrect answers included the cap or diaphragm. The most commonly mentioned 
natural methods of contraception were the calendar method followed by the 
temperature method. However most of the students described the process without 
mentioning the name.  Some students mentioned the withdrawal method too. It is 
evident that some students confuse the natural method of contraception with natural 
birth.     

Question 7

Most students encountered difficulties to draw a correct graph mostly due to a 
difficulty in choosing a correct scale especially for the x axis (year) where students 
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did not consider the intervals between the data in the table. The plotting of the curve 
left much to be desired. Some of the students joined the points without taking care of
the accuracy of the curve they plotted. Some started their curve from zero.  The graph 
title was missing in most cases or did not refer to the question (e.g. birth rate against 
year).   The axes were usually labelled. A number of students drew bar charts while in 
a couple of instances students plotted a straight line. A general impression is that 
although students would have covered graphs also in mathematics they still lack the 
skills in plotting simple curves. Students should be alerted to the importance of graphs 
in science subjects especially for recording results of experiments. Science teachers 
should not take it for granted that students have mastered this skill from their 
mathematics lessons. Students probably did not understand the meaning of general 
trend in the change of population. Indeed many mentioned first a little decrease, then 
an increase and then another decrease. Students often listed financial reasons for the 
population decrease, e.g. not enough money to have babies or life expenses followed 
by a lot of people do not want kids and people need to work and have no time for 
children. These common answers reflect the concerns of today’s society picked up by 
students from the media or family/friends discourse rather than from sound biological
concepts.   Students also sought to answer in terms of death through disease, lack of 
medicine, etc.  Immigration was the most commonly cited reason for a population 
increase linking this to refugees, illegal immigrants and people seeking asylum, better 
life or a better job. Many students failed to provide a second correct reason. Those 
students who mentioned a second reason often included improved health care leading 
to an increase in the older population or people living longer as valid reasons.   Most 
students identified increased pollution due to increase in cars and habitat destruction 
and building of new houses as the two main problems caused by an increase in 
population. Increase in sewage problems was rarely mentioned if at all.  Most of the 
students failed to work out the percentage increase in birth rate correctly. Some of the 
students made the correct subtraction (13.9-13.3) but then used the wrong 
denominator in working out the percentage. Students encountered even more 
difficulty to work out the percentage increase in birth rate between 1990 and 2006 
since many did not select the right numbers to work out the subtraction correctly.

Question 8

This question was not a popular choice with students and was the least selected. A 
number of students who attempted this question failed to use the right experiment and 
tried to measure the calorific value of the peanut by burning the peanut and weighing 
it before and after. Those that gave the right experiment provided the right answers to 
the experimental design, controls and sources of error with loss of heat to 
surroundings being the most common answer.   Most students answered part ‘c’ 
correctly however, students failed to list two specific uses of proteins, mentioning 
growth and repair as the two reasons while actually this was considered as one valid 
answer.  Notwithstanding that part ‘d’ of this question was purely a recall question 
students failed to give correct answers.  Students provided the right answer for the 
need for calcium. For the mineral iron correct answers were less forthcoming 
although students identified the need of iron for blood without including the details of
the red pigment haemoglobin.            
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Part 3: General comments about coursework
Moderation of Biology coursework was carried out in a total of 24 schools selected by 
MATSEC office.  Moderation was held between Monday 28th March and Thursday 
14th April2011.  From the moderation exercise it is evident that:

 There was an overall  improvement in the quality of work presented by
students

 The overall presentation of the report files was adequate, including all the 
required sections filed separately as stipulated by the syllabus

 Several schools conducted more than the mere 15 mandatory practicals listed 
in the syllabus

 The different types of practical work listed in the syllabus were found in all 
schools with the exception of one independent school.   In such isolated cases 
teachers are reminded that no other write up can be used instead of the 
mandatory  types of practicals listed in the syllabus. 

 Students generally presented problem solving investigations in the correct 
manner including identification of the problem, experimental design, results, 
conclusions and analysis as well as the way/s to improve the investigation.

 More teachers used the set of criteria issued as guidelines for scoring practical 
work by the Directorate for Quality & Standards in Education(DQSE) to mark 
the students’ work in a reliable way

 Some experimental reports lacked adequate teacher’s written feedback for 
further improvement.  At times only a mark was assigned (together with 
teacher’s initials); in these cases it was evident that the teacher marking the 
scripts simply scrolled through the write up without reading the detail and as a 
result some incorrect concepts were left unchecked and uncorrected.

 Isolated number of students who repeated their biology SEC examination 
presented their re-written or rather copied practical work endorsed by a 
signature from a biology teacher in the school they formerly attended without 
actually carrying out the practical work again.

Some  candidates were called for an interview. In a number of cases students were not 
at all familiar with the experimental procedures included in their write ups.  In such 
cases the marks allotted originally were reviewed.  

Chairperson
Board of Examiners
July 2011
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Part 1: Statistical Information


General Performance


A total of 1522 candidates sat for the Biology SEC examination in May 2011.  The Table below shows the distribution of grades for the May 2011 session.


Table 1: Distribution of the candidates’ grades for SEC Biology May 2011


		GRADE

		1

		2

		3

		4

		5

		6

		7

		U

		ABS

		TOTAL



		PAPER A

		84

		124

		217

		222

		139

		 

		 

		172

		3

		961



		PAPER B

		 

		 

		 

		49

		82

		71

		93

		241

		25

		561



		TOTAL

		84

		124

		217

		271

		221

		71

		93

		413

		28

		1522



		% OF TOTAL

		5.52

		8.15

		14.26

		17.81

		14.52

		4.66

		6.11

		27.14

		1.84

		100





Part 2: Comments regarding the candidates’ performance


2.1 General Comments

This section includes comments related to the overall candidates’ performance.


The number of candidates sitting for paper IIA exceeded the number of candidates sitting for paper IIB.  In fact 63 % out of a total of 1522 candidates sat for paper IIA.


The level of English both in terms of spelling and grammar was overall poor and not adequate to the standard expected at this level.  In a number of scripts candidates were unable to express themselves in simple basic English and the answers were unreadable.  From a number of scripts it is evident that students frequently do not take the necessary time to read the question properly and as a result the answers include irrelevant points.  Students are encouraged to overcome this difficulty by looking for key words in the question such as explain, describe or list to focus on the task/s set.


From students’ scripts it is evident that those opting for paper IIB encountered difficulty in attempting questions requiring basic recall of knowledge.  In questions involving application of biological concepts students sitting for both papers (IIA/IIB) often mentioned unrelated information that they had memorised by heart without checking its relevance to the context in the question.


2.2 Comments regarding Paper I


Question 1


The majority of students selected the right term from the passage and spelt it correctly too. Candidates who copied the term from the passage incorrectly were not awarded the mark.  The terms mammal and community were at times incorrectly chosen instead of the term species.  Students included the provision of nutrients, a food source and a habitat for animals as the uses of leaf litter.  No marks were awarded when students mentioned shelter from rain as a leaf litter use.  Students were awarded half a mark whenever they listed leaf litter used as a hiding place from predators.  From the answers it is evident that students are aware that spiders and centipedes are not insects however students often failed to give further details. In part ‘c’ of the question the majority of replies were correct; those students who failed to give a correct answer commonly cited 2 or 5 genera.  The bulk of students failed to attain the full marks to question c (ii) as most failed to underline the species name. Another common mistake was the lack of proper capital and small letters.

Question 2

Students did well in the first part of this question.  In part ‘b’ some students listed more than two letters; such students were not awarded the marks allotted.  The letter representing the action of nitrifying bacteria was often incorrectly stated. Answers c(i) and c(ii) were often interchanged.  Most students mentioned locomotion or movement as a function of the flagellum.  Some students incorrectly gave bacteria sensitivity as a function of the flagellum.

Question 3

The replies to part ‘a’ of this question reveal that a number of students perceive yeast as an enzyme that can be denatured with high temperatures.  Some students failed to read the caption under the diagrams (A and B), and consequently  thought that diagram B is a succession of A and not a separate  set-up. The terms fermentation and anaerobic respiration were often not included.  The question related to osmosis was often adequately answered.  Indeed the terms hypotonic and hypertonic were frequently used in the explanation.  Notwithstanding this, the following inadequate replies were also observed: salt absorbed all the water; the water was sucked up; it moved from high concentration to low; water was dissolved in concentration.  Many incorrect answers were given because students focused their reply on what happens to the cell rather than what happens to the water as specified in the question.


Question 4

Most of the students mentioned osteoporosis and even osteomalacia., however some incorrect diseases mentioned included scurvy and arthritis. In part ‘b’ of this question the majority of students wrote the diploid number of chromosomes in a human cell, some wrote only 22 rather than 22 pairs or 44 autosomes. A common mistaken reply to the question related to the name of chromosome pair that is different in human males and females was the mention of sex gametes rather than sex chromosomes. The requested genotypes were correctly listed notwithstanding that some students gave incorrect answers that included sex-linked genotypes.  Full marks were often not awarded in the working of the genetic diagrams as these lacked the necessary details such as details including the parents, gametes and F1 generation.  Some also failed to work out the percentage of the couple having an unaffected child.

Question 5

The letters representing the xylem and the epidermis from both diagrams were mostly listed correctly.  The tissue responsible for the transport of organic substances was correctly identified.  Most students also realised that aphids insert their stylet in the phloem. Some marks were lost in part ‘d’ of this question as some answers such as weak leaves were too generic.  Some common correct answers to this question included leaf fall, discolouration and stunted growth.


Question 6

Most candidates identified the capillary, artery and vein correctly however failed to identify liquid Y as the tissue fluid.  In their descriptions of the tissue fluid students mentioned the components correctly but failed to explain how it is formed as specifically asked in the question.  When explaining the human double circulation system, most candidates focused on the fact that the heart carries oxygenated and deoxygenated blood but did not mention that blood enters into the heart twice.  Though the majority of students are aware that capillaries are highly branched and only one cell thick for rapid diffusion, they often fall short of explaining the concept further by linking it to the large surface area and short diffusion distance.

Question 7

In this question marks were lost because students often failed to interpret the picture/poster  in a biological correct way.   A number of students just interpreted the posters at face value without mentioning the underlying biological concepts. This question  entailed the higher cognitive skills of analysis and application of biological concepts to new  situations.  Most answers to this question lacked detail and biological information.  For the first picture the issue of compost being a nutrient-rich medium often emerged in the students’ discussion however students failed to mention organic matter and biodegradable matter as components of compost and the need for aerobic decomposition to form compost was completely ignored.  In the second picture candidates focused on the negative aspects of pesticide use; the accumulation in the food chain and the expenses incurred by farmers.  When the idea of natural predators was mentioned the focus remained on the ladybird visible in the diagram.  The mention of biological control method and its advantages were rarely included.  In the third picture the idea of crop rotation was frequently included; few students also mentioned the use of leguminous plants as a necessary component of successful crop rotation. From the answers given it was commonly observed that students think that crop rotation helps the soil to acquire nutrients.  In fact this explanation is unacceptable since rotation of crops helps the soil not to get depleted of its nutrients.  The idea that less pest infestations can be manifested was rarely included in the discussions.


Question 8

A vast majority of students included insects and Dieldrin in the food chain.  This indicates clearly that students did not read and understand the information in the question.  The flow of energy was also often indicated incorrectly- sometimes lines instead of arrows were presented while in some cases the arrows pointed in the wrong direction.  In part ‘b’ of the question students adequately explained that within each trophic level each organism eats a larger number of the previous organism in the food chain.  However the idea that the pesticide is non-biodegradable and thus accumulates along the food chain was often ignored.  The term bioaccumulation was hardly ever used in the students’ replies.  In part ‘c’ of the question students lost marks for mentioning that the use of Dieldrin was decreased or reduced, since falcon population started increasing again when the use of the pesticide was ceased completely.  Some students also failed to calculate the percentage decrease in breeding pairs of falcons correctly due to inaccurate readings from the graph.  Students gave inaccurate replies to the question related to nematodes, most described the structure of nematodes as merely round rather than round in cross section.  Some students were aware that nematodes are roundworms and cylindrical in shape.  The terms ectoparasites and endoparasites were often confused with ectothermic and endothermic organisms.

Question 9

All the parts of this question were quite within reach of most students and most did well in this question with the exception of part ‘d’ that required an explanation in terms of the surface area to volume ratio and many students failed to mention this. Students correctly labelled part A of the diagram in this question as cilia or ciliated cells. The term hairs was not accepted.  Students were aware that mucus in smokers increases and this causes coughing.  It is evident that students generally have a good understanding of the effect of size on body processes such as gaseous exchange.  For part ‘f’ of this question some students explained the whole inspiration process including the diaphragm and rib cage – this was not necessary since the question specifically focused on volume changes in the thorax.


Question 10

The word visible in this question was often ignored by candidates – indeed some students mentioned features of monocots that are not actually visible such as fibrous roots and one cotyledon.  Students described monocot leaves as leaves with straight leaves rather than parallel veins and as thin leaves rather than elongated leaves.  The phyla names for the two plants in the given diagrams were often left out or given incorrectly.  Most candidates simply wrote conifers and ferns indicating that they identified the plants well but did not write the phylum name as specifically asked in the question.   Some candidates gave spermatophyte as the phylum name for plant A.  It is important to point out that this term is not necessary for SEC level and indeed spermatophyte is not equivalent to gymnosperms but includes other plant phyla.  Most students listed pollination as one of the processes leading to the production of seeds in a flower but failed to include fertilisation as the second necessary process.  The drawing of diagrams can be further improved by avoiding the use of arrows to indicate structures, by labelling in pencil and by writing labels outside the drawing rather than inside.   

Comments regarding Paper IIA

Question 1


Some students were confused and seemed unaware that there is a wet season and a dry season that affect the amount of water in the rock pool.  Some discussed ponds (if not lakes) instead of rock pools.  The terms community and population were frequently defined incorrectly and in several cases the students swapped the definitions.  Most students did not explain well why germination and rapid growth are necessary for the plants growing in the rock pool.  Students stated that plants need to grow   and germinate before the pool dries out without making reference to reproduction, seed production and completion of life cycle.  Most candidates stated that sunlight is essential for photosynthesis without mentioning the relation between photosynthesis and growth.  The different types of leaves present in the Ranunculus were described well however most answers lacked a valid explanation for the differences outlined.  Part ‘f’ of the question was challenging to most students indeed most candidates limited their answers to mentioning that the population size decreases  with dispersal of seeds away from the rock pool and less competition is an advantage for the plant species in the rock pool as a result of seed dispersal.  Most students did not specify whether they were referring to intra or inter-specific competition.

Question 2

Generally students presented the line graphs well.  Some ignored the instructions and did not use a common scale on the y axis.  A significant number of students were not awarded the marks for part ‘a’ of the question as they used the squared paper instead of the graph paper in the booklet.  Marks were also deducted for inadequate scales – indeed a number of candidates had incorrect time scale as the years 1995 and 2000 were not included in the scale.  Plotting was generally correct and graph title and keys were clearly indicated. The general pattern of the birth and death rate between the years 1975 and 2006 was overall correct however some failed to make reference to the years.  The majority of students listed valid reasons for the general pattern of birth/death rate, however reference to war was considered out of context.  Only a minority of students linked the decrease in birth rate to effective use of birth control methods.  Many candidates linked the birth rate decrease to the fact that more women are working and thus prefer to remain childless.   The decrease in death rate was often linked to advances in medicine.  The percentage change in the death rate between 1975 and 2006 was generally worked out well.

Question 3

This was a question attempted by most students, most students did considerably well in this question.  The differences between the two coordinating body systems were generally listed well.  The definitions to the term reflex action were correct however marks were deducted whenever generic answers  such as a reaction to a stimulus were presented.  Overall the descriptions of the events leading to the student pulling away her hand from the hot boiling water were correct however reference to the receptor was often omitted.  The terms sensory, relay and motor neurone were adequately used.  The part related to plants’ responses to the environment was adequately answered, however most students failed to mention anchorage as one of the important responses of roots and merely referred to uptake of minerals and water.


Question 4

This was another popular question.  Students wrote good definitions of homeostasis and managed to explain the process of osmoregulation in a freshwater protozoan well. From part ‘c’ of the question it is evident that most students still confuse urea, ammonia and urine.  The process of deamination taking place in the liver was explained well however only few students mentioned that this is linked to excess intake of proteins.  The diagram of the urinary system was often left incomplete and in some cases of very poor standard.  The renal artery and renal vein were not drawn adequately; most students drew the renal artery connected to the right kidney and the renal vein to the left kidney.  The terms ureter and urethra were often spelt incorrectly.   Some candidates mislabelled the urinary bladder as the gall bladder.  Part ‘d’ of the question was challenging to most of the students that attempted this question.  Indeed many students failed to realise that a body in a hot sauna will cause the core body temperature to rise and therefore lead to profuse sweating.  A number of scripts revealed the common misconception that when sweat evaporates it takes away heat with it.  The majority of students failed to state the importance of insulin stimulating the uptake of glucose by cells, however most students mentioned the importance of insulin in converting excess glucose to glycogen. Many students linked shivering to heat production but none made reference to the fact that the heat generated in the muscles warms the blood as it flows through the body

Question 5

Answers to this question were generally insufficient and incomplete. In most cases the answers displayed lack of logic in the structure of the answer.  Some answers were excessively long with repetitive and inconclusive information

Question 6


In this question related to the female menstrual cycle students lost marks because the answers given were somehow out of phase with the stages indicated in the diagram.  Probably students just reproduced what they have studied by heart without linking the information to the diagram.  The terms ovum, ovary and ovule were often confused.  The term menstruation was often omitted.  Part ‘b’ of this question was generally answered well.  Students wrote incomplete answers to the question related to smoking during pregnancy.  The role of carbon monoxide in cigarette smoke was not at all mentioned.  Many students answered this question by simply referring to toxic substances or smoke particles that pass from the mother to the foetus.

Question 7


This question was only answered by a handful of students and generally the answers given were correct.  In the question related to the experiment to compare the energy stored in nuts some incorrect answers included that the nuts should be burned and then measure the time taken for a nut to burn completely.  In part ‘c’ of this question some students did not mention the importance of the mineral iron for the formation of the pigment haemoglobin.  Answers for part ‘e’ of the question were often incomplete.  Many candidates failed to realise that fats release twice as much energy as carbohydrates.  A number of students focused their replies on the insulation properties of fats that was beyond the point of the question.  

Comments regarding Paper IIB


Question 1


Students’ descriptions of the amount of water in the rock pool were associated to the amount of rainwater in the different seasons. A common incorrect answer was that the amount of water in the rock pool decreases due to the amount of roots taking up water.  The biotic and abiotic factors were often associated with natural and man-made factors. Some students exchanged the definitions asked for (i.e. biotic and abiotic factors; population and community; epigeal and hypogeal germination) and some stated even that biotic factors are living organisms and abiotic factors are non-living organisms!  A real misconception indeed.   Students lost marks for the definitions given for the two different types of germination; the term cotyledons was not at all mentioned. Students also lost marks because they did not manage to write the correct word equation for the process of photosynthesis.  Some students failed to read the question properly and wrote the chemical equation instead of the word equation.  The use of sunlight and chlorophyll were often overlooked in this question. The mesophyll cells and the guard cells were the two types of cells mostly cited by students to the question related to cells in plants.  Some students incorrectly mentioned cell parts such as cell wall and chloroplasts instead of cell types.

Question 2

This question was a straightforward mainly recall question however students still did not fare well in it. Students did not outline the differences between the nervous system and the endocrine system well and as such marks were lost in this basic question.  The definitions produced for the term reflex action were often lacking the necessary detail. Only one reflex action taking place in newborns was generally listed - the crying reflex.  The roles of the different structures in the reflex action were generally inadequately described – the answers were often disjointed and at times completely incorrect.  This gives evidence that the students did not assimilate the concept/s related to reflex actions well. Students lost marks in the diagram related to the path taken by a nerve impulse.  Many diagrams lacked the necessary labels and the arrows showed the incorrect direction of the nerve impulse travelling along the neurones.   The last part of the question related to plants’ responses to the environment was generally answered well, notwithstanding that only a couple of students mentioned the terms positive phototropism and negative geotropism respectively.

Question 3

Most of the students managed to define the terms excretion and osmoregulation well, notwithstanding that few candidates still cannot distinguish between excretion and egestion.  The regulation of salt is often overlooked in the definition of osmoregulation. The names related to the different parts of the kidney were often confused.  The renal artery was often not mentioned and the gall bladder was mentioned instead of the urinary bladder. The body changes linked to the different situations were often correctly outlined. Students seemed to be unaware of the adipose layer as the site in the body where fat is stored.  Most students simply wrote under the skin. The question related to the importance of a constant body temperature in humans was often omitted.  The components of the fat molecule were often confused; students mentioned fat molecules and glycogen!


Question 4 

This was a popular question among students opting for the IIB paper. The organisms in the diagrams were easily identified.  Students often mentioned the gills as one of the visible characteristics of fish while these were not at all visible in the diagram given. The comparisons between organisms B and C were inadequate and mostly unscientific in nature.  Students displayed a difficulty to spell scientific terms such as Cnidaria or Coelenterates correctly even after three years of studying biology.  Students often cited sewage and oil as common forms of water pollution.

Question 5

All parts of this question were inadequately answered by most students. Most of the answers regarding the frog’s moist skin revolved around the idea that frogs live in water or moist conditions. There was no mention of glands or the production of mucus. Students failed to mention the respiratory function of the frog’s skin.  A good number of students wrote correct answers for the need for a binomial nomenclature system such as: “to distinguish among organisms” so that scientists know under which class the species goes to”, etc. However, fewer students defined the system as being made up of the genus and species.


Students were mostly unable to list reasons regarding the use of sulfur free fuels.  Most answers provided a general statement revolving around the idea of less pollution. Acid rain was rarely mentioned and answers generally lacked mention of the emission of sulfur dioxide. Similarly the question related to unleaded petrol was answered in terms of less pollution with some reference to the effects on health. There were also references to the cost of unleaded fuel vis-à-vis leaded petrol. Global warming was often cited as the main reason to the question regarding CFCs.

Question 6


Most students who attempted this question knew the process of menstruation but some failed to mention it by its correct biological term and instead opted for the common term “period”.  Some answers gave the whole process of the menstrual cycle but failed to mention the two key terms menstruation and ovulation.  There was some confusion of the ovum with the Graafian Follicle. Others mixed up the ovary with the ovum. The concept that menstruation follows if no fertilization occurs was within the grasp of most students. The question related to the secondary sexual characteristics was adequately answered. However, some incorrect replies included “change in mood of girls”, “getting taller” or “girls can become pregnant” or “girls start having their period”. There were also a couple of instances where students mis-spelt pubic hair as public hair or wrote growth of hairs in public areas. A common answer given in this question was that the placenta carries food and oxygen to the foetus. The removal of waste products was missing in many answers. Some answers referred to protection of the foetus, but these were at a general level without the necessary detail.  Incorrect replies included for the comfort of the baby, to keep the foetus in the uterus or to protect the baby from mechanical shocks.


The simple recall question related to how the placenta is joined to the foetus was  answered correctly by most students. Some incorrect replies mentioned only by the tube or the placenta is joined to the foetus under the cervix or the placenta is joined from the mother’s belly button to the baby’s belly button.  The term afterbirth was rarely mentioned by the students. However, most students knew that the placenta leaves the mother’s body after the birth of the baby. Similarly most of the students knew that two placentas are present in dizygotic twins.  Most students mentioned at least one male contraceptive method namely the condom. Some students also mentioned vasectomy while others did not know the term and mentioned the process. Incorrect answers to this question included cutting the ureter, cutting part of the penis, cutting the fallopian tubes and cutting the ducts. Some students answered by mentioning sheath and condom as the two methods of male contraception.  Other incorrect answers included the cap or diaphragm. The most commonly mentioned natural methods of contraception were the calendar method followed by the temperature method. However most of the students described the process without mentioning the name.  Some students mentioned the withdrawal method too. It is evident that some students confuse the natural method of contraception with natural birth.     


Question 7


Most students encountered difficulties to draw a correct graph mostly due to a difficulty in choosing a correct scale especially for the x axis (year) where students did not consider the intervals between the data in the table. The plotting of the curve left much to be desired. Some of the students joined the points without taking care of the accuracy of the curve they plotted. Some started their curve from zero.  The graph title was missing in most cases or did not refer to the question (e.g. birth rate against year).   The axes were usually labelled. A number of students drew bar charts while in a couple of instances students plotted a straight line. A general impression is that although students would have covered graphs also in mathematics they still lack the skills in plotting simple curves. Students should be alerted to the importance of graphs in science subjects especially for recording results of experiments. Science teachers should not take it for granted that students have mastered this skill from their mathematics lessons. Students probably did not understand the meaning of general trend in the change of population. Indeed many mentioned first a little decrease, then an increase and then another decrease. Students often listed financial reasons for the population decrease, e.g. not enough money to have babies or life expenses followed by a lot of people do not want kids and people need to work and have no time for children. These common answers reflect the concerns of today’s society picked up by students from the media or family/friends discourse rather than from sound biological concepts.   Students also sought to answer in terms of death through disease, lack of medicine, etc.  Immigration was the most commonly cited reason for a population increase linking this to refugees, illegal immigrants and people seeking asylum, better life or a better job. Many students failed to provide a second correct reason. Those students who mentioned a second reason often included improved health care leading to an increase in the older population or people living longer as valid reasons.   Most students identified increased pollution due to increase in cars and habitat destruction and building of new houses as the two main problems caused by an increase in population. Increase in sewage problems was rarely mentioned if at all.  Most of the students failed to work out the percentage increase in birth rate correctly. Some of the students made the correct subtraction (13.9-13.3) but then used the wrong denominator in working out the percentage. Students encountered even more difficulty to work out the percentage increase in birth rate between 1990 and 2006 since many did not select the right numbers to work out the subtraction correctly.


Question 8


This question was not a popular choice with students and was the least selected. A number of students who attempted this question failed to use the right experiment and tried to measure the calorific value of the peanut by burning the peanut and weighing it before and after. Those that gave the right experiment provided the right answers to the experimental design, controls and sources of error with loss of heat to surroundings being the most common answer.   Most students answered part ‘c’ correctly however, students failed to list two specific uses of proteins, mentioning growth and repair as the two reasons while actually this was considered as one valid answer.  Notwithstanding that part ‘d’ of this question was purely a recall question students failed to give correct answers.  Students provided the right answer for the need for calcium. For the mineral iron correct answers were less forthcoming although students identified the need of iron for blood without including the details of the red pigment haemoglobin.            


Part 3: General comments about coursework

Moderation of Biology coursework was carried out in a total of 24 schools selected by MATSEC office.  Moderation was held between Monday 28th March and Thursday 14th April2011.  From the moderation exercise it is evident that:


· There was an overall  improvement in the quality of work presented by students


· The overall presentation of the report files was adequate, including all the required sections filed separately as stipulated by the syllabus


· Several schools conducted more than the mere 15 mandatory practicals listed in the syllabus


· The different types of practical work listed in the syllabus were found in all schools with the exception of one independent school.   In such isolated cases teachers are reminded that no other write up can be used instead of the mandatory  types of practicals listed in the syllabus. 


· Students generally presented problem solving investigations in the correct manner including identification of the problem, experimental design, results, conclusions and analysis as well as the way/s to improve the investigation.


· More teachers used the set of criteria issued as guidelines for scoring practical work by the Directorate for Quality & Standards in Education(DQSE) to mark the students’ work in a reliable way


· Some experimental reports lacked adequate teacher’s written feedback for further improvement.  At times only a mark was assigned (together with teacher’s initials); in these cases it was evident that the teacher marking the scripts simply scrolled through the write up without reading the detail and as a result some incorrect concepts were left unchecked and uncorrected. 


· Isolated number of students who repeated their biology SEC examination presented their re-written or rather copied practical work endorsed by a signature from a biology teacher in the school they formerly attended without actually carrying out the practical work again.

Some  candidates were called for an interview. In a number of cases students were not at all familiar with the experimental procedures included in their write ups.  In such cases the marks allotted originally were reviewed.  
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