Candidates'Performance
The 2015 DSE Biology Examination was based on the Biology CruTiculum (S4-6) implemented in 2009. The
Biology public examination consists of two papers: Paper 1 assesses the compulsory part of the curriculum and
Paper 2 assesses the elective part.
Paper 1
Paper l consisted of two sections, Section A (multiple-choice questions) and Section B (conventional questions)
All questions in both sections were compulsory.
Section A (multiple-choice questions)
There were 36 questions in this section. Cand這ates'performance was satisfactory in general and the mean raw
score was 23.
Some candidates had areas of weakness, however, as revealed by their performance in the following items:
9.

Which of the following combinations correctly describes the absorption of water in the alimentary canal?
＊

A
B.
C
D.

Occurs mostly in
ileum
ileum
large mtestine
large intestme

Major reason
it is the longest part of the digestive tract
most digested food is absorbed in this region
its function is water absorption
absorption of food has completed in this region

(23%)
(36%)
(29%)
(12%)

About two-fifths of the c 皿didates wrongly thought that water absorption occurs mostly in the large intestine.
Despite the fact that water absorption is the major function of the large intestine, most water is absorbed in the
ileum. Only 36% of the candidates were aware that the absorption of digested food creates a steep concentration
gradient of water potential and draws water in.
19.

Which of the following can be the functions of roots in flowering plants?
( 1)
(2)
(3)

＊

anchorage
absorption
vegetative propagation
A.
B.
C.
D.

(1) and (2) only
(1 ) and (3) only
(2) and (3) only
(1), (2) and (3)

(51%)
(!%)
(8%)
(40%)

Half of the candidates forgot that some plants can caJTy out vegetative propagation that makes use of any vegetative
pmis to reproduce a clone. In the learning and teaching of Biology, knowledge is often grouped into topics by body
systems or functions. In this case, candidates learnt about the functions図pport, nutrition and reproduction) in
different topics but they forgot that some plant organs can perform multiple functions. This may show that
candidates treated them as discrete facts and failed to integrate the lmowledge learned.
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Questions 32 and 33 refer to the table below, which shows the results of blood tests for the
presence of antigens and antibodies of hepatitis B in four individuals:
Individual 1
Negative
Negative

32.

Individual 2
Positive
Negative

Individual 3
Negative
Positive

Individual 4
Positive
Positive

＊

AB c D

Which individual(s) would you recommend for vaccination against hepatitis B?
1 only
4 only
1 and 2 only
1 and 3 only

1

Directions:

Well answered. About two-thirds of the candidates scored full marks for this question, showing that they
were able to recall simple facts correctly. Some candidates did not know the function of the Eustachian tube
while some candidates wrongly thought that the ear bones were responsible for converting sound waves
into vibrations.

2.

(a)

Well answered. About 75% of the candidates were able to identify structure X as a clrromatid I
chromosome and spelt the word coti-ectly. Others gave wrong spellings such as'chromotid'or
wrongly labelled it as chromatin.

(b)

Fair. About two-thirds of the candidates correctly identified the stage. However, most of them
failed to relate the occurrence of transcription to the dispersed chromatin as shown in the cell at
stage A. This showed that candidates were not aw�re that the dispersed condition of the genetic
materials allows unwinding of DNA to single strand for transcription. They showed a poor
understanding of how the genetic materials are packed and stored.

(c )

Poorly answered. About half of the candidates correctly gave the reason that contributed to the
difference in then umber of daughter cells produced in the two cell divisions. However, only 10% of
the cand這ates explained how the difference in the c虹omosome sets is brought about. They thought
that the 2N and 1 N represent 46 c比omosomes and 23 chromosomes respectively. They were not
aware that the c比omosomes exist in homologous pairs while 2N represents two complete sets of
chromosomes and 1 N represents one set. Candidates were weak at distinguishing between
chromatin, chromatid, chromosomes and homologous chromosomes and used them interchangeably
in their answers. Some gave an account of the cell division processes or the importance of having
haploid cells in gamete production, which were irrelevant.

(a)

Well answered. About 80% of the candidates correctly chose the shortest food chain from the food
web. Some candidates did not use arrows to show the direction. Some candidates gave a food chain
that started with consumer instead of producer.

(b)

Well answered. About 70% of the candidates produced the number of pyramids with the correct
shapes and labels. Some candidates did not pay attention to the scale and drew a very wide top level,
showing that they were not awaer that the number of top consumers should be very few as compared
to the producer. As a result, they lost the mark attributed to drawing. Some drew an inverted
pyramid.

(c)

Poorly answered. Most candidates failed to fully explain why it is an upright pyramid. Many
candidates did not know that the size of organisms at each trophic level plays a role in determining
the shape of the pyramid. They usually attempted to explain the shape using the concept of energy
lost along the food chain." However, some only mentioned that there is energy lost due to respiration
but did not mention that the energy available to the next trophic level is therefore lowered. Some
simply gave a description of the shape and did not offer an explanation at all.

(d)

Poorly answered. Only a minority of candidates gave two practical methods of studying the feeding
relationship. More than half scored zero marks in this question. Candidates often missed some
血portant descriptions in their 皿swer, e.g. studying the org画sms or counting the number of
organisms. Some candidate did not understand the question and gave irrelevant answers such as
how to conserve the aquatic ecosystem.

(a)

Well answered. About 90% of the candidates answered correctly.

(b)

(i)

Well answered. About 75% of the candidates scored full marks for this question.

(ii)

Well answered. About 75% of the candidates scored full marks for this question. Some
candidates did not use the symbols given to answer the questions, such as using'I'instead of
'i'for producing red blood cells with no antigens on their surface.

(39%)
(9%)
(41%)
(11%)

Most candidates understood that Individual 1 required vaccination as both antigens and antibodies of hepatitis B
were absent from the blood tests. However, more than half of the candidates did not lrnow the presence of
antibodies against hepatitis B indicated that Individual 3 had previously been exposed to the antigens and had
recovered.
Section B (conventional questions)

Markers considered the pape訌ppropriate with regard to the level of difficulty, and balanced in tenns of cw廿culum
coverage.

r3

This section included a wide variety of question types and assessed candidates'basic understanding of biological
knowledge and concepts, the application of biological concepts to realistic and novel situations, the enquiry
process of science and communication skills.

The following table shows the general perfonnance of candidates in individual questions:

I
':I

Question
Number

Performance in General

I

Well done

2

Fair

3

Fair

4

Good

5

Fair

6

Poor

7

Fair

8

Good

9

Fair

10

Good

11

Good
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( c)

5.

6.

(a)

Poorly answered. Most candidates pointed out that there will be an immune response if the blood
types did not match. However, they failed to provide cle缸 and logical explanations. Many
candidates did not know the presence of antibodies in the blood if one does not have the respective
antigen on the red blood cells. As a result, they treated it as a normal immune response and gave
answers such as the production of memory cells. Many candidates failed to point out that the
immune response would lead to the formation of blood clots .
Good. About 80% of the candidates correctly pointed out that R was a motor neurone. However,
only one-third of them provided a valid supporting reason. Some were aware that it is connected to
muscle fibres but failed to point out that muscle is an effector. Most of them simply recited the
features of a motor neurone, such as a longer axon, but these could not be judged from the
photograph. When dealing with questions involving interpretation of a photograph, candidates
should pay attention to the features shown only and choose relevant features to address the question.

(b)

Poorly answered. Many candidates identified S as mitochondrion but failed to identify T as vesicle.
Even if they identified them correctly, they gave their functions separately. They were not aware that
the energy from S was used in the synthesis of chemical messengers in T.

(c )

Fair. Many candidates gave a very simple description stating that T moved across the synapse and
produced a signal at the muscle fibre. They treated T as a chemical messenger rather than a vesicle.
As a result, they missed the description of the fusion of T with the membrane to release chemical
messengers into the synapse. Furthermore, many candidates did not mention that the chemical
messengers move across the synapse by diffusion. Finally, many candidates treated it as a normal
synaptic connection and did not realize that electrical signals will be generated and transmitted to
the muscle fibres.

The question was on an unfamiliar situation based on some historical development of the understanding of
the structure of cell membrane. Candidates were required to relate the fmdings of each scientist to the
construction of the cell membrane models and the orientation of the components in the cell membrane.
Finally, candidates'understanding of the nature of science was assessed.
(a)

Good. About 60% of the candidates pointed out that the component is phospholipid. Others gave
answers such as lipids, glycerol or fatty acids. They did not pay attention to the findings of
Langmuir that the component exhibited both water-loving and water-hating properties.

(b)

Poorly answered. Candidates were very weak at giving an accurate description of the orientation of
the phospholipids in cell membranes and made mistakes such as wrongly matching the water-loving
and water-hating parts with the tail and head of the phospholipid, wrongly stated that the
water-loving heads were pointing inward, and failed to distinguish between the inner part and outer
part of the cell membrane. Candidates who correctly described the orientation of the phospholipids
failed to relate this to the presence of an aqueous medium inside and outside the cell membrane.

(c )

(d)

7.

(i)

Well answered. About 75% of the candidates correctly identified this component as protein.

(ii)

Poorly answered. Candidates had difficulty in describing the arrangement of the proteins in
the cell membrane. Some candidates pointed out that some proteins exist as surface proteins
while other proteins exist as transmembrane proteins. However, they failed to further
elaborate that the fluid nature of the membrane results in an asymmetric distribution of these
proteins.

8.

(a)

Good. About 70% of the candidates were able to name an organ which contains a large amount of
catalase while about half of the candidates failed to provide an explanation for their answer. This
was probably because most textbooks include the experiment demonstrating the presence of catalase
from various animal and plant tissues. Candidates were able to draw from their experience gained
f
rom practical sessions in schools and chose the right organ. However, they were unable to link this
experience with the function of the organ.

(b)

Very Poor. Most candidates were not aware that the temperature of the reaction was the independent
variable and therefore it was important that the catalase and hydrogen peroxide solutions should
reach the desired temperature before mixing. Instead, they gave answers such as'setting up a
control experiment'and'waiting for the equilibrium of the reaction'which were totally irrelevant in
this case. This reflected that candidates were not aware of the aim of the investigation and were very
weak about the manipulation of the variables in scientific investigations.

(c)

Fair. Although there were many set-ups that were applicable in this case, many candidates gave
set-ups which were not feasible. They either failed to collect the gas released or failed to give
measurements. Some candidates used apparatus which was not provided while some other
candidates were not aware that they could choose only some items for the set-up. Some just recited
other set-ups, such as the collection of oxygen from water plants. In general, the quality of drawing
for the set-up was poor. Some can didates just drew a box to represent the apparatus. Some drew 3D
diagrams in their answers. In this case, a 2D diagram showing the shape of the cross section of the
apparatus serves the purpose. It is advised that more practice regarding experimental design and the
drawing of set-ups should be provided when teaching scientific investigations.

(a)

Well answered. About two-thirds of the candidates were able to identify the type of diabetes
correctly.

(b)

(i)

Good. Candidates tended to give the functions of insulin in the homeostatic regulation of
blood glucose level without specifically referring to Lisa's blood test results and the diabetic
condition. As result, they failed to score full marks. Some candidates just reiterated the
results presented without integrating the sigin ficance of the results in their answers. Many
candidates mistakenly stated that insulin directly converted glucose to glycogen. It should be
stressed that insulin is a hormone that binds to the receptors on the membrane of the liver
cells I muscle cells and provokes a cascade of cellular activities. These activities include the
increase in the uptake of glucose from the blood as the first step, followed by an increase in
glucose metabolism such as an increase in glucose oxidation and increase in conversion of
glucose to glycogen. In this case, the increased uptake of glucose from the blood will have a
direct impact in the drop in blood glucose level. However, many candidates only focused on
the discussion of the reactions and failed to account for the inability to lower the blood
glucose level even after fasting. Some candidates incorrectly gave the liver or pituitary as the
site of production of insulin .

(ii)

Fair. Similar to (b)(i), many candidates just gave a direct recall of the function of glucagon
without referring to the data given. Some candidates mixed up glucagon with glycogen and
gave an explanation which was totally irrelevant. Some candidates incorrectly stated the
liver or pituitary as the site of production of glucagon.

(c)

Good. About 90% of the candidates stated at least one dietary habit for diabetic patients. However,
many candidates overlooked the fact that the recommendations should be made specifically for
dietary habits. As a result, they gave irrelevant answers such as regular exercise and injection of
insulin.

Poorly answered. About half of the candidates elaborated on how experimental findings provided
empirical data for identifying the major components for the construction of the cell membrane
models. However, only some candidates understood that the scientific models also required input
from imagination on how the component�were put together in a three-dimensional manner, and
these inputs could be proved wrong with more fmdings and discoveries later on. Candidates gave
very vague answers and failed to incorporate the events in their elaborations.
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9.

(a)

Poorly answered. Most candidates simply stated the turgidity ofthe mesophyll cells/ thin-walled
cells 叩pported the plant. Some of them failed to use the correct terms in their descriptions or did not
t
ofthe candidates were aware that the
state clearly the type ofcells related. Only a small proporion
presence of xylem in the network of veins running through the leaf surface could also provide
rigidity to 叩pport the leaves. Candidates should avoid using the term'mechanical support'because
bo出 rigidity and turgidity will contribute to the support ofthe plant mechanically.

(b)

Poorly answered. Many candidates failed to provide a clear and logical explanation. Although 出ey
were aware ofthe fact that transpiration played an important role in determining the appearance of
the plant at 1pm, they simply reiterated the process oftranspiration without any adjustment to take
into account the conditions presented in the scenario. Some candidates wrongly thought that
increased photosynthesis at 1 pm would lower the transpiration rate and hence water absorption.

(c)

I 0.

Fair. Many candidates failed to refer to the difference in the appearance of the leaves in the two
photographs in their answer. They simply mentioned that the leaves in photograph X had a larger
surface area. In fact, the surface areas of the leaves were the same since由e two photographs showed
the same plant wi山different唧earances. There should have been descriptions ofthe唧earance,
i.e. whether the leafblade was fully extended or not. Only some candidates were aware that leaves
are supported and oriented in a way that their surfaces were facing the light source for light
absorption. This reflected tllat candidates often failed to note and describe the observable
differences shown and did not apply the knowledge learned in real life situations.

The question involved an unf:皿iliar situation based on a classical example of evolution due to
geographical isolation. Candidates were required to analyse the information provided in the preamble and
唧ly the knowledge about evolution and speciation to address the questions that followed
(a)

Good. About half of the candidates managed to get full marks in this question. However, quite a
number of candidates forgot to label the ancestor in the evolutionary tree. Many candidates gave the
evolutionary tree in different forms: some resembled a dichotomous key used in classification, some
did not indicate the timeline, and some showed unknown branches which were not labelled.

(b)

Poorly answered. Many candidates simply reiterated information about separation of continents and
migration of camels but failed to identify the situation as an isolation of animal groups which
stopped the gene flow between the groups. When they explained how different traits resulted, they
simply referred to a change in the environment rather than the fact that each animal group was facing
a different set ofenvironmental factors due to their locations in different geographical regions. Some
candidates did not attempt to use genetic materials to talk about inheritance. They simply stated that
the traits were passed on to the next generation. Finally, when they described the speciation, they
gave superficial answers such as'they failed to reproduce'rather than using specific tenns such as
'interbreed'. Some candidates just wrote down textbook-type materials about natural selection and
evolution or answers from past examinations to address this question, which were irrelevant.

(c )

Poorly answered. Candidates gave very simple answers such as'compare their DNA'or'check the
DNA sequence'. In fact, they should specify that comparisons ofsome essential proteins were made
specifically, be they the DNA sequence or amino acid sequence.

(d)

Good. More than halfofthe candidates gave at least one岫itation ofthe use of fossil records as
evidence for evolution. Candidates often mixed up the terms'fossils'and'fossil records'in their
answers, e.g. they gave answers such as'fossil records are located in inaccessible areas'or'fossil
records are destroyed'which should have referred to the fossil itself rather than fossil records.
Some gave very simple answers such as'it is difficult to find the fossils'without referring to the
actual reason.

11.

The overall performance was good. In general, candidates were well-aware ofthe structures ofarteries
and veins and how blood flows through the blood vessels. However, their ability to organize these facts
and present them in a related and coherent mal111er varied considerably. A small proportion of more able
candidates (about 20%) were able to present the structural differences followed by the different ways of
maintaining blood flow. As a result, they scored full marks for communication. However, the majority of
candidates gave discrete descriptions ofthe structure ofarteries and veins without comparison or gave two
separate descriptions ofthe blood flow in arteries and veins. They were awarded the content marks but
lost the marks for communication (about 40% scored 2 marks and 25% scored 1 mark). Candidates are
advised to spend some time on planning such that content points are organized and presented in a mal111er
that addressed the requirements of the essay.
In addressing requirements about structural differences, candidates are advised to use comparative terms
and one adjective at a time. For instance, descriptions such as'thick elastic muscular wall for
withstanding high blood pressure'should be avoided because it would be difficult to judge which type of
tissues (elastic tissue or muscle) was being compared or related to the significance ofwithstanding high
blood pressure. In fact, many candidates wrongly paired up the types of tissues and the significance in
their answers, e.g.'thicker muscular wall of arteries'should be paired with'blood flow was maintained by
high blood pressure driven by the pumping ofheart', while'elastic tissues ofarteries'should be related to
the'recoil of wall along the arteries'. However, candidates often confused the significance of the
muscular wall and elastic tissues. One way to develop students'awareness ofthe function or significance
of various tissues ofblood vessels is to require them to draw diagrams ofthe two types ofblood vessels
showing the relative proportions of different tissues and ask them to annotate the significance of these
tissues.
Some candidates gave」rrelevant answers such as' 叩eries carry oxygenated blood while veins carry
deoxygenated blood', or compared the colour of blood in the blood vessels. Sometimes, candidates gave
contradictory descriptions. In these cases, no mark was awarded. Some weal<er candidates failed to use
the correct terms in their essay. For example, they mixed up the walls of blood vessels with cell walls,
thick walls with thick muscular walls, and diaineter with lumen. Some mixed up the features ofthe veins
and capillaries.

Paper 2
Paper 2 consisted offour sections. Section A contained questions on'Human Physiology: Regulation and Control',
Section B on'Applied Ecology', Section C on'Microorganisms and Humans'and Section D on'Biotechnology'.
Candidates were required to attempt all questions in two of the sections.
The following table shows the general performance of candidates and the popularity ofeach section:
Question Number
l(a)

l(b)

2(a)

2(b)
3(a)

3(b)

4(a)

4(b)

57

Popularity%

Performance in General
Good

96

Poor
Fair

64

Poor

Poor

9

Poor

Poor

31

Good
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validity of the conclusion. This kind of discussion (discussion of'errors'in connection with the design and results)
should be strengthened in the student reports.
As for the types of investigations, those which were commonly undertaken in the past few years were still prevalent
this year, for instance the water potential of potato tissue and fruit jelly setting. Teachers can try more diverse
investigations that are related to everyday life and call on more inquiry skills.
Students should complete the assessment tasks honestly and responsibly in accordance with the stipulated
requirements. They will be subject to severe penalties for proven malpractice, such as plagiarizing others'work.
The HKDSE Examination Regulations stipulate that a candidate may be liable to disqualification from part or the
whole of the examination, or suffer a mark penalty for breaching the regulations. Students can refer to the
infonnation
leaflet
HKDSE
ExaminationInformation
on
School-based
Assessment
(http://www.hkeaa.edu.hk/DocLibrary/Media/Leaflets/SBA_pamphlet_E_web.pdt) for guidance on how to
properly acknowledge sources of information quoted in their work.
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