Aga Khan University Examination Board
Notes from E-Marking Centre on SSC Il Biology Examination May 2018

Introduction:

This document has been produced for the teachers and candidates of Secondary School
Certificate (SSC) Part 11 (Class X) Biology. It contains comments on candidates’ responses to
the 2018 SSC-II Examination indicating the quality of the responses and highlighting their
relative strengths and weaknesses.

E-Marking Notes:

This includes overall comments on students’ performance on every question and some
specific examples of students’ responses which support the mentioned comments. Please note
that the descriptive comments represent an overall perception of the better and weaker
responses as gathered from the e-marking session. However, the candidates’ responses shared
in this document represent some specific example(s) of the mentioned comments.

Teachers and candidates should be aware that examiners may ask questions that address the
Student Learning Outcomes (SLOs) in a manner that requires candidates to respond by
integrating knowledge, understanding and application skills they have developed during the
course of study. Candidates are advised to read and comprehend each question carefully
before writing the response to fulfil the demand of the question.

Candidates need to be aware that the marks allocated to the questions are related to the
answer space provided on the examination paper as a guide to the length of the required
response. A longer response will not in itself lead to higher marks. Candidates need to be
familiar with the command words in the SLOs which contain terms commonly used in
examination questions. However, candidates should also be aware that not all questions will
start with or contain one of the command words. Words such as ‘how’, ‘why’ or ‘what’ may
also be used.

General Observations:

Candidates who did not score well were mostly unable to understand the demand of the
question; often misinterpreting the command word and the stimulus. Furthermore,
understanding of use of scientific terminology and interpretation of unseen diagrams and
graphs were also weak. Mentioned below are few concepts that teachers need to focus in
classrooms so that the candidates may perform better.

e Relationship of variation to meiosis
e Applications of genetic engineering

However, candidates outshined in some topics; such as the concepts of skeletal system, biotic
and abiotic factors and animal associations.
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Detailed Comments:

Constructed Response Questions (CRQs)

Question la:

exhaled air of human beings.

Gas Inhaled Air Exhaled Air
(%) (%)
Oxygen 21
Carbon dioxide 0.04

Complete the given table by stating the percentage of oxygen and carbon dioxide gas in the

Better responses correctly mentioned the percentages of oxygen and carbon dioxide gas in
the exhaled air, i.e., 16 in case of oxygen gas and 3 to 4 in case of carbon dioxide gas.

Example:

0 W1, JIphajed Alr £xhaled Air
PG 0 %y L LT e s
$hnvaan 1 16 %

Carbinn diesxids Ny

o V4

Weaker responses drafted random figures in the percentage of gases in exhaled air, such as in
case of oxygen the figures were 0.21, 0.16, 20, 4 and in case of carbon dioxide the figures

were 0.04, 0.004, 16, 0.03 etc.

Example:

" Lo |73 mifaled Ai§ .
S A AN TN

T Wahaled Al
R

Crvaen 21
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0-al
00U
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Question 1b:
The diagrams below show two states of the pupil of a human eye.

@ O

A B

Which diagram, A or B, shows the state of pupil of a person looking at a bright object?
Give a reason to support your answer.

Better responses identified diagram A as the diagram showing the state of pupil looking at a
bright object. The reason given in such responses included contraction of iris muscles to
decrease the size of the pupil/ contraction of circular muscles and relaxation of radial
muscles/ to allow less light to enter the eye/ to save the eye from damage.

Example:

b'f-lﬂp.rtfm A chewr Gae slale Eh& person Luc.i{mc, ol L. bw
J.J.qm bamma 15}, Ao E&ﬂgﬁur:,u,e‘n ﬂ.’}. dlar f?t&-ﬁd mﬂmmmcm.
f&m-z,um A,g_.{a,.-;r&.md L{;,e_, Lotk 'mmr:a’ea Lominael fy emnalble

Uo B see et bAUE Bght.

Weaker responses were unable to interpret the given diagram. Such responses identified B
and gave vague reasons such as pupil dilates while looking at bright objects, iris muscles
move to dilate the pupil, light strikes retina, looking at object becomes easy, elongation of
eyeball occurs, circular muscles change their position, pupil relaxes, pupil gets thin due to
reflection of light, long sightedness of eye occurs. Some other responses identified the
diagram correctly but failed to draft the correct reason. In such cases, the reason mentioned
was the contraction of radial muscles and relaxation of circular muscles. A few responses
only wrote the relaxation of radial muscles which is not scientifically correct because
relaxation of radial muscles is not responsible for the contraction of pupil; rather it happens
due to contraction of circular muscles.

Example:

Dmamm 4 Showgm’c becauﬁe m‘new gelsy XDE' Lk b ko
a b‘ﬁahl: O‘o ieck our cireular mussele Te\ﬂ’f_
=) "mdmi muscle contrack.
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Question 2:
The given diagram shows cross-section of the spinal cord of human beings.

a. Name the areas, X and Y in the given diagram.
b. Which parts of nerve tissues are present in X and Y?

Better responses exhibited clear understanding of the diagram of the cross-section of spinal
cord by identifying X as white matter and Y as grey matter. Such responses mentioned the
composition of X as the presence of myelinated nerve fibers or axons and the composition of
Y as of nerve cell bodies/ dendrites/ non-myelinated axons or nerves/ axon terminals.

Example:

b. Lé'm_ X . ouwe 7 frrsves  AE At

wabe il zfﬂ:;: ﬁﬁ bt ¥ Muﬁﬁ:ﬁa

Weaker responses identified X and Y as dorsal route, sensory neuron, vertebral column, outer
region of spinal cord, muscles, nerve tissue, ligament and ventral route, motor neuron,
pituitary gland, interneuron, tissues, mixed nerves, butterfly region, bone marrow
respectively. Additionally, in case of composition of X and Y, candidates gave generalised
responses such as X and Y are composed of brain tissues, axons, dendrites and cell bodies.
Some of the responses were completely irrelevant, e.g., X and Y conduct nerve impulse, they
are present in brain, they conduct impulse from brain to spinal cord, the grey color is due to
bone marrow, X receives messages while Y transfers messages.
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Example:

a %@ fEﬂiUrqllj P O

Yo prindey  newron

b Telel [ /Gvird X aind ¥ ave Sentord Ord intey vevion
nospec bvelly _gfmox.q Mevron _interpet e, nocsade @ nd_send
it o inter wewvron. Tt _intertyel dhe smestone and
sepd it wolor Dewvon Iy pevfom @ parkicday ‘tesporge

Question 3a:

Name the type of connective tissue present in the human body that connects:

i. muscles to bones.
ii. bones to bones.

Better responses were able to name the connective tissue correctly in each case, i.e., tendons
connect muscles to bones, while ligaments connect bones and bones.

Example:

i Terdena

i | ??Janﬂeri.!?-‘-

Weaker responses mostly mentioned cartilage, connective tissue, ligament, fibrous cartilage,
osteoblasts, and muscular tissue instead of tendons. Moreover, instead of ligament,
candidates wrote tendons, hyaline cartilage, osteoclasts etc.

Example:

i Magdey  tonnet B ue  Huwa.

i Hn;_al“ LoR ar_f"lW— bitiue

Page 5 of 23



Question 3b:

Mention TWO components of shoulder joint that make the arm of a human being move in
all directions.

Better responses revealed candidates’ ability to relate the structure of parts of skeleton with
their functions. Such responses mentioned the components of shoulder joint as ball/ humerus
head and socket/ glenoid cavity.

Example:

T dece ‘-ﬂ'ﬂ'?uhr_h\:l'. J‘;.I L Ll i ;\nﬂh"[ Ak vealees B rreue e oM
_Aib._gdi..p-ﬁh P v L .::..-.-\J. 5-1'.‘:4'_1!..1-‘:

Weaker responses mostly wrote the names of bones of the skeletal system such as clavicle,
elbow, humerus. Some other responses mentioned the name of joints, e.g., hinge joint,
shoulder joint. A few responses gave vague answers such as origin and insertion, biceps and
triceps, tendons and ligaments.

Teachers are advised to focus on the articulation of different components of joints relating
with their structure and function.

Example:

B Tendor, ord Slectetad.  Muacedeg - predent ab Yhewdded

_jonk _malea 0L of o ftuumarn being meve  in all
dirention -~ They botk  Weork Wik (ordinetion oF Cathiluge.
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Question 4a:
The given diagram shows a genetic cross between two pea plants of different heights.

a,r-‘«

W%
Parents fﬁ‘&\ f;}f\\

X

]
i %
¥ F ¥
» 3

Offspring s ‘\\i\ ] ‘\\i\ ~ ‘\\:\

& e —

Determine the genotype of plant X and Y.

Genotype of X:

Genotype of Y:

Better responses determined the genotypes of X and Y as homozygous dominant/ TT and
heterozygous dominant/ Tt respectively.

Example:

Genotvps of X: T T(p‘”m‘uﬁiﬁo"'ﬁ Toud ) T = oddute %’Gilqlihﬁiﬁ
Genolype of ¥ I't_ {hﬂ&uaLjCFLlETMj T- = G.LJ.E.FE, :Lﬂ-"» A Hﬂ&l"ﬂ 24y

Weaker responses either failed to determine the correct genotype or swapped the genotype of
X and Y. Some responses wrote irrelevant answers, e.g., genotype of X and Y is dominant,
co-dominant, pollination, parent DNA, recessive, daughter DNA, short, homologous. A few
responses were confused between phenotype and genotype, thus, they mentioned the
phenotype.
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Example:

Genolype ol X: "1;-:1“1& '

Crennlype ol ¥: i;l“ FL" ’

Question 4b:

Photosynthesis is the process in which plants, algae and some bacteria use the energy
from sunlight to produce glucose from carbon dioxide gas and water.

In plants, carbon dioxide gas enters the cells through stomata. Water enters the roots
from the soil and is transported up to the leaves through specialised plant tissues known
as xXylem vessels.

Identify any TWO biotic and TWO abiotic factors mentioned in the given information.

Biotic Factor Abiotic Factor

Better responses identified the biotic and abiotic factors correctly. Biotic factors were
identified as algae, bacteria, plants while abiotic factors were identified as carbon dioxide
gas, soil, water and sunlight.

Example:

*' liegleFacler’ w ' e[e T Abiktic Factor x 1.t

_ Ve | Weker ‘_!

Balrerio- Cunli gnt ‘

Weaker responses showed candidates’ carelessness in reading the given stem properly. Such
responses either swapped the concept of biotic and abiotic factors or identified only one
factor in each case. Some responses wrote full sentences instead of identifying the factor. A
few responses identified various structures and molecules present in plants as biotic and
abiotic factors such as stomata, xylem cells, glucose, photosynthesis, roots.
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Example:

! w: m Bintic Fpetor - .. s Abiotic Faclor . !

‘ gae Sunlighf ‘

=

Question 5:
a. Which TWO events of meiosis lead to variation in living organisms?

b. How do the events identified in part a lead to variation?

Better responses correctly identified the events of meiosis as recombination/ crossing over
and independent assortment. Such responses described the events as recombination or
crossing over by pairing up of homologous chromosomes and exchanging their segments lead
to a variety of genes/ homologous chromosomes inherited from each parent — pair along their
lengths, gene by gene, breaks occur along the chromosomes, and they rejoin, trading some of
their genes. The chromosomes now have genes in a unique combination. While independent
assortment was described as it occurs by reshuffling of genes into unique combinations which
increases the genetic variation in a population/ the chromosomes move randomly to separate
poles during meiosis/ each gamete will have one of many different combinations of
chromosomes.

Example:

a_ v Tndepersmt adsortrnent | in Melaphase

2 Crpssg  owver ofF  Chrorosiomes -

b, Earn qene  Poir  Segaregares Hordeprenlpairt  Independently

o & € ath e Bopyp ot v RN VA  pairs gng
o b qenss

A0S over ¥ pp Hhe Hraplits oF fenefie Prateria|

| =f

(FER YT ) ke Lul+s P VHiogwE C-hrgmmamﬂ"’:. 5Frand 5.
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Weaker responses mostly identified gene flow, fertilisation and mutation as the events of
meiosis leading to variation. Such responses described the events as changes in DNA, zygote
formation, fusion of gametes, division of chromosomes, new polar bodies formation, division
of nucleus, trait changes and production of GMOs. Some other responses drafted irrelevant
answers which include spermatogenesis, oogenesis, phases of meiosis, continuous and
discontinuous variation, genetic diseases, chromosome sets of parents and offspring and
natural selection. A few responses described the terms genotype and phenotype as well.

Example:

a_ —»Fesion & im‘b&»& lend® Yo vonialREn.
— Ump\mk B fE‘,f d-v\meiw

b Whomaves  Udne 15 yution 8 wole amd ek
S o '?_L& ke 18 k&m Lc‘vwﬂi cam, e

Wt e pester n Was way Gogialon
Lew s vanwlien .

Question 6a:

How has genetic engineering improved the quality and quantity of agricultural yield?

Better responses mentioned the ways through which genetic engineering improved the
quality and quantity of agricultural yield. For example, the quality and quantity of
agricultural yield is improved by developing pesticide resistant plants/ where plants are not
affected by the chemical substances used to kill pests, developing insecticide resistant plants,
developing herbicide resistant plants, developing pest/ insect/ herb resistant plants,
developing transgenic plants, increasing/ enhancing the nutritional value of seeds or fruits,
enhancing/ increasing the size, shape, taste of fruits.

Example:

L bemllL ensineeinn_ihroduced Arangaenielbrgenion with madify gene)
uthith cue. \mmvm &%‘L\“&HE -ﬁa&hmas oundh oy whdummnmqﬂm
hik\ﬁ-llf Wmtﬁmﬁ r,sAcr&LLU;d 'i&ﬁﬂm u&‘c’uth akl. vagithtandg,
aﬂam.t,% ci.tt@,@. :,waujr e ?ﬂ;’b{' efdes.

Weaker responses mostly ignored the command word used in the question. Such responses
focused on general applications of genetic engineering. In such cases, candidates wrote that
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genetic engineering improved the quality and quantity of agricultural yield by improving
livestock farming, improving chemical fertilisers, breeding different plants, using useful
enzymes, using single cell proteins, the process of fermentation, producing plants in bulk,
making insecticides, using high quality medicines, providing basic necessities to plants,
adding tastier things and introducing new species. Some of the responses elaborated the
question by rephrasing it. For instance, due to genetic engineering, agricultural yield is
produced in greater quantities, and new methods are developed to improve the quality and
quantity of plants.

Example:

amnelic _enginasiing Simprgeved He W_MMH_%
quMmL*&(_%_ﬁmmnﬂf_Mui cploandE -
i &Ef mﬂ&'ﬂf e  newd  Vaceines Gnd  inculing wiicds

Qaye _Veﬂ_tﬁ* pcedul [T ﬂlﬂ*‘ff‘rr‘v: el eI

Question 6b:

Ali’s classmate is suffering from influenza. As a preventive measure, Ali’s mother got him
vaccinated.

Describe the mode of action of vaccine that prevents Ali from getting influenza.

Better responses described the mode of action of vaccine as follows:

When the vaccine/ antigen is introduced into the body, white blood cells/ B lymphocytes are
stimulated/ immune system is stimulated/ immune system detects the antigen. These cells
recognise the weakened or dead pathogens in vaccines as enemies and start producing
antibodies against them. These antibodies remain in blood and provide protection against
pathogens/ if real pathogens enter the body, the already present antibodies Kill them.

Example:

Vowine contoins weokerzd or dead patncoens . When the vagine
s otvoduced ko Hne Hiood shream _the yihike  blond el ove
stimulgted - The B-lymenotytes _tecoqmise the pothoens as enemies and
skaik  groducing _arfi bodies  aqanck ¥nem. These ontibodies prateet the body
from pathenens Tr addition memony cetis _gte veented m iod thal prewnt futute

miechons Gom e same pavweaen . Tis_prevents AN from qetning intluenza .

Weaker responses drafted their answers as vaccines are killing agents, they have ability to
recover the body cells which were damaged during infection, defend our immune system,
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effect bacterial growth, vaccines are bactericidal, vaccines kill antibodies. Some were
confused between vaccines and antibodies, vaccines and immunity, antigens and antibodies.
A few responses mentioned the history of discovery of vaccines and mode of transmission of
influenza.

Example:

*;\_)M Q&&QNQ%M%EQSQ%M Seod
GISSSESSS SN WO 0 O, O, sy \r::\.\\i*:\“\“
Ofhg sty Cemdy, e e e
NGOG AR, Nepyane C“_Q'c';sx\lk\:‘\\%\:--{\ i Gl AL L "(\E\&
Son bu‘% CeNa, uodedld wode ﬁum‘?gﬁ. &a@\g
N e perre i, -
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Extended Response Questions (ERQs)

The following questions (7 and 8) offered a choice between part a and b.

In question 7 most candidates chose to attempt part ‘a’. This shows their interest and strong
understanding of the ‘effects of cigarette smoking on the respiratory system and vascular

system of human beings.” On the contrary, in question 8, almost equal number of candidates
attempted each part.

Question 7a:

Relate the onset of the following diseases of the lungs and the circulatory system with
cigarette smoking.

i. Lung Cancer
ii. Emphysema

iii. Atherosclerosis

Better responses exactly followed the command given in the question. In such cases,
candidates mentioned the chemical found in cigarette smoke and described how the
chemicals are responsible for the disease of the lungs.
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Example:
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Weaker responses were unable to understand the question; hence, they randomly described
the causes, effects and symptoms of diseases caused by cigarette smoking. Such responses
failed to specify the chemical that cause the mentioned disease and relate it with the condition
caused. Some other responses described the effects of nicotine, carbon monoxide and tar on
the nervous system of human beings. Most of the responses described all the diseases as
chronic in which inflammation occurs. A few responses mentioned vague causes and effects
such as lung diseases are caused by pollutants, inflammation of bronchioles occur in
emphysema, lung diseases are caused by alcohol consumption, cigarette smoking cause
kidney failure, atherosclerosis is a blood disorder. A few responses drafted the importance of
lungs.

Example:
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ET‘:".*LTfE‘f* Yo e edls ITF. o FEXSowv™ ave Enroliivim
c."-'f,jare,ﬂe, P CaLiLe _ PoscEX  beoasit e
b e swmelee oy cigwye HeEe zidens

LuM»-‘;‘as id c:law'.ﬂtaévs Abe  pomys OQT ‘*Iluu-j«z.
Kl_;— sm..@\i& o} e,i#ahyﬁ:[ﬁ is \'r'\_alfmz‘{\-ll'l‘ Fox -
_Aunae.  whean o . pergoa s wroles Ahe _uefche
= wasgk Sufifer  Ayoun Foarece y .
_ amd Ak coan o Vv dvaﬂo&iﬂ‘& S?}sw-

RS éﬁ%@. Fal] 3 arette gwmle’_fmﬁa alfo  fawges
E T, F»L\)a [{=Ir O N ﬁﬁe_ Eyrral-e. gq.i e cjaa-re_ﬂ,z
_t;__hﬂurm‘)}—uﬂ Aoy oy maod Lum-‘:r}t, RO} NN P Y -
Evnstee gl Aol a2 el be g Fen

o Frn P‘In,-f\ R R | a1 o danaerory  Gareolee
&)
CAARED abﬁum a:f rf L@ i & oo dfofoy 6'? -

% g,&\_—" 5‘4“"*9( _ e c‘f,b{,ﬂﬁﬁ el _;

e Aot selernsirg . . _
L WWe disescse | g also _ coaused BH’
L cigarefle srvwoking . The iumrm'ju,l
g% of et emieX g in f,um?’s'
Py A5 Wulﬂo{ = NPT axz, s ot FeS

btonst L ObLe s i oy ot e aot

% . TEN T 5M_¢€f@£— e r fr MJ_)C_J
o cause  phieagegs Life 2
At enoge toroxi's cx ik 2dle v /,7{-‘?‘6.9’—.4’"@5-
Tl Lo fee el St EFE (Ag:'uj‘h.r 2
i oA T AR v afaﬂ_;? & Fedies @5’#}-:’_&{&!-
WSty e PR s & vesy dzeas 1in f__Jeov
L _ev ey 4y Fﬂ’fah HFe Foics € L veny

Page 15 of 23



Question 7b:

In a normal adult, about 120 cm® of filtrate is formed in the kidneys every minute. As this
filtrate passes through the tubules, selective reabsorption occurs.

i.  What will happen if this amount of filtrate were allowed to pass out as urine?
Ii. Describe the process of filtrate formation in nephrons of the human kidneys.

Better responses correctly mentioned the effects/ consequences of removal of filtrate from the
body by stating the removal of useful substances such as glucose, amino acids and water.
Furthermore, they also mentioned the dehydration and osmotic imbalance of blood.

In the second part, candidates described the filtrate formation by highlighting the name of
process, location of filtration, pathway of blood, filtration of smaller molecules, composition
of filtrate, retention of larger molecules, filtration of water/ plasma and role of blood

pressure.
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Weaker responses described the complete process of urine formation instead of focusing on
the process of filtrate formation. Most of the weaker responses, candidates described the
structure of nephron, hormonal control of reabsorption, concentration of urine, composition
of urine, process of osmoregulation, tubular secretion. In other cases, candidates described
the structure and function of urinary system, convoluted tubules, pituitary gland, and
adaptation of nephrons. A few responses used terms like hypothermia for less water intake
and hyperthermia for more water intake. In the first part, a few responses wrote that nothing
will happen if filtrate is removed from the body, kidneys will perform selective reabsorption.

Example:
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Question 8a:

Explain the process of vegetative propagation in onion and ginger.

Better responses highlighted the given points while answering the question; description of
part involved, characteristic feature of the part involved, formation of roots and formation of

shoots.

Example:
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Weaker responses were unable to differentiate between the germination of seed and
vegetative propagation. In some responses, the process of vegetative propagation of onion
and ginger was described under the heading of grafting, cuttings and budding. A few
responses discovered a cutting method of onion and ginger. Comparatively very few
candidates attempted this question. Such topics could be effectively taught using various
diagrams of the structures involved.

Example:
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Question 8b:

I. Describe any ONE example of predation.
ii. Explain any TWO types of symbiotic interactions with an example for each type.

Better responses attempted this question in two ways; both are correct. First one, they named
the type of interaction, defined the interaction/ mentioned the outcome of the interaction and
stated a relevant example. The second way, they mentioned the name of the type of
interaction, the role of/ effect on one partner in each type of interaction, e.g., parasite and the
role of/ effect on other partner in each type of the interaction.
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Example:
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Weaker responses either named the interaction incorrectly or swapped the description of
interactions. Most of the responses described herbivores, carnivores, omnivores and food
chain and food web which were not required. Some gave irrelevant examples. A few
responses were quite vague such as those explaining the natural selection, selective breeding
and population control. Teachers are recommended to teach such topic using a variety of
examples so that the candidates would be able to differentiate among various types of
interactions.
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