Aga Khan University Examination Board
Notes from E-Marking Centre on SSC-I Biology Examination May 2017

Introduction

This document has been produced for the teachers and candidates of Secondary School
Certificate (SSC-1) Biology. It contains comments on candidates’ responses to the 2017 SSC-I
Examination indicating the quality of the responses and highlighting their relative strengths and
weaknesses.

E-Marking Notes

This includes overall comments on candidates’ performance on every question and some specific
examples of candidates’ 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 Student Learning Outcomes 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.
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General Observations

Candidates who did not score well were mostly not able 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 was also weak.
Mentioned below are few concepts that teachers need to focus and give candidates more drill and
practice to have a strong grip.

Concept of meiosis

Specified examples of properties of enzymes

Fate of lactic acid in the body

Importance of fertiliser and the environmental hazards related to chemical fertilisers' use

However, candidates outshined in some concepts such as variety of specialised structures and
their function in cells of the leaf system and impact of human activities such as deforestation and
over-hunting on biodiversity.

Page 2 of 30



Constructed Response Questions (CRQs)

Detailed Comments:

Question l1a
Describe the relationship of biology with geography using an example.

Better responses described the relationship of biology with geography using relevant examples.
Such responses mentioned the distribution of polar bears and penguins in the Polar regions, the
distribution of coniferous forests at high altitudes, the distribution of marsupials in Australia, the
distribution of snow leopard and Markhor on the mountainous areas of Pakistan.

Example:

Efloggag rochy is  the ‘;;Jtuc]a ok CAunkhibolion end evivrens
M@#af&ﬁg‘ acgenams  'n +ha __aeqzarc-»l::]._-;.m] . gﬂ_mflgz,_ﬁ_
Bz'hf‘__.worlcl e-g- T here O e oy el ok ‘{}c.m'ro_‘";!u‘-ﬂ—
Uﬂa re.a‘.nn g . Hwezan —%or’m—al i

Weaker responses were unable to relate geography to biology. Most of the responses described
the habitat of organisms in a generalised way quoting examples such as fish live in water/
mammals live on land. Some of the responses provided irrelevant descriptions, e.g. the number
of species of plants and animals present in different geographical regions of the world;
importance of animals and plants; described the impact of human activities on plants and animal
life. A few responses revealed misunderstanding of candidates between distribution and
characteristics of living organisms.

Example:

_BAlology kas Wﬂs&f wolld wqmbhum lre 6;&!%?
o Mﬁé{@d g@;;j i (;imﬁ-n.fu: ? C;n:.a. M‘;\o‘-‘/ ﬁ.t.&fmmum.é._
Lovesng o gy e_g_-; INREle tht.n_c-‘:a.-m(? abpud am-:;
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Question 1b:

The given diagrams show two amoebae of similar size.

Which of the two amoebae will have greater surface area to volume ratio? Support your answer
with suitable description.

Better responses correctly identified amoeba Il as the amoeba with greater surface areato
volume ratio. Such responses described the shape of amoeba Il as irregular/ presence of more
number of pseudopodia/ finger-like projections. Moreover, such responses linked the mentioned
shape to more exposed surface or more exchange of material with the environment.

Example:

Th aa will howe aveater suvfoce oo b uglume va¥ig .
This s b ) fingey filte projechions which rmates dhe
surlace aven Vnevegrs Lineveas crmoebo T has legs suvvey and eil]lheus
Amoe Luvine aves dnvoluwe o mdip- Thevelove , Awvioehas TT woilt have,

Q%#mﬂrx suvEars  ares Yoo olums votle due bo £'E$~r-li1g Chape of
li.bndﬂ:_u.!hinmmmjhj_smﬁua_afm. - _

Weaker responses either failed to identify the amoeba with greater surface correctly or justify the
correct identification. Some responses identified correctly but were unable to support with valid
reasons. Other responses gave irrelevant reasons such as it has better conditions/ it is greater in
size/ the size of both amoebae is same/ it has complex structure/ it is shrinking and organelles are
close to each other/ it is wide.

Candidates are advised to relate such topics of biology with mathematics for better
understanding.
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Example:

Piraebae 1 have o @Igatgﬂg fuvface oavea ,Berawse
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Question 2a:

The given diagram shows two students working in the biology laboratory.

Identify any TWO safety measures that the students have NOT taken while working in the
laboratory.

Better responses identified those potential hazards which are visible in the diagram such as the
test tube is facing toward the students/ the student is holding a test tube in her hand instead of a
holder/ they are not wearing lab coat or goggles or gloves or mask/ hair of the girl is not tied.

Example:

To mfe? meavres whick the dadknis haw nol ker are:.

153 neaures b __
tosinrdls Ais jacz- E E
M The  chilliers _are not acarig ok caals @W-_
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Weaker responses were unable to identify the potential hazards as revealed by the given diagram.

Such responses ignored the given stimulus and mentioned the memorised

safety measures which

can be applicable to any situation in a laboratory, e.g. do not use harmful chemicals while
working/ the students should have kept themselves away from chemicals/ students should not
work with a high flame/ do not throw match stick/ discard chemicals after use/ care about
beakers during experiments/ do not handle the apparatus carefully. Candidates are advised to

focus on the given stimulus before drafting their responses.

Example:
s Prrok use  Hatmfull  themitad twheb you a¥e
L»’ﬂ'i‘t.hq SP&H%Aom |E - _
> Uh %ufher Caabfolly  donol +L1fvua the_ bl
Chilgk outd
Question 2b
The given graph shows the population growth of two different continents.
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Interpret the graph referring to the population of Asia and Africa.

Source: United Nations
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Better responses showed clear understanding of the graph. Such responses interpreted the graph
and extracted that Asia will reach the maximum population in 2030/ 2040; after 2030/ 2040, the
population of Asia will decrease; the population of Africa is increasing since 1990; the
population of Asia is more as compared to Africa, no significant change in the population of
Africa between 1960 and 1980.

Example:

. mf;hmﬁhgw_m(?_ﬂmi_mm _____ uﬂ*ﬁ-

é{mmm‘mmﬂmlmoﬁdmadwmi'wﬁdmm ?'Fw
Fbpuﬂaﬂ@n &4, ﬂnnm Wl il o (960 bul-

wdd ﬂﬂﬂf_}g;;gu&%{ (nCaases o fhe L!}ﬂﬂv\h

Weaker responses were unable to unpack the command word, i.e. interpretation and thus
provided vague description of graph such as Africa has constant population during these years
and Asia has variable population/ both countries have high population rate so food demands will
be high/ Asia has a population of 4.2 billion and Africa has a population of 5.7 billion. Some of
the responses gave irrelevant and incorrect descriptions, e.g. when the population is above the
optimum, the Kinetic energy increases and when the population is on average of optimum pH
then the kinetic energy is on average. A few responses redrew the same graph in different forms.
Candidates are instructed to emphasise on the command word given in the question.

Example:
The:  popuabion of = Mgk 1y 4¢ wdbiond
Tiee- ppEm.aﬂm @~U hstoe iy e Hoan
S v bl onnd
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Question 3a:

Complete the given flow chart of meiosis.

Meiosis | Meiosis 11

ONE similarity with reference to telophase

ONE difference each with reference to prophase and anaphase

4 ~ N
- - J
f 4 N
- - J

Better responses demonstrated clear understanding of the concept of meiosis. Such responses
filled the flowchart correctly by mentioning a relevant similarity between meiosis | and 1. These
responses differentiated between meiosis | and Il with reference to prophase and anaphase based

on a single concept.
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Example:

‘ Maeiosis I

Meiosis 11 |

ONE similarity with reference to Telophase
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Weaker responses were unable to mention the similarity between meiosis | and meiosis Il in
Telophase. Instead, such responses mentioned the similarity between cytokinesis and
karyokinesis.

In case of the difference between prophase | and Il, most of the responses mentioned two
different points rather than differentiating both the phases on a single point such as in prophase
of meiosis | chromosomes form homologous pairs while in meiosis Il chromosomes are coiled
and nuclear membrane starts to disappear.

Other responses swapped the differences of prophase and anaphase and despite writing all the
correct differences in the table, such responses failed to score any marks.
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Example:
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Question 4
Mention the general properties of enzymes for the given examples.

Example Property

2mg lipase is required to digest 200g or
400g of lipids

Magnesium is essential for the proper
functioning of ATPase.

Better responses successfully extracted the specific properties of enzymes from the given
examples such as small amounts of enzymes are required to convert a substrate into product/
enzymes are specific in their action. Such responses mentioned that some enzymes need co
factors for their proper functioning.

Example:

. - - - =
b | . N - - ] LI . . taf P [ a2 & ' . o ] b .
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i Cgm M L, v
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Lunereoainge ol &' L Pass, i -
' Co-facktoxs Hov thety
(uncrioning.

Weaker responses mentioned the general properties of enzymes which were irrelevant to the
given stimulus; therefore, they were unable to derive the specific properties of enzymes from the
given examples. Such responses wrote that all enzymes work on specific substrate/ enzymes are
biocatalysts that speed up the reaction/ lipase enzyme is used to breakdown lipids/ enzymes work
at 37°C/ when temperature increases enzymes become denatured.

Magnesium is the major component of chloroplast/ magnesium will help to store energy so ATP
will function properly.

Some other responses stated the occurrence of enzymes in human body such as lipase is present
in the intestine/ stomach.

Magnesium is essential for the proper functioning of ATPase because it is used in the dark
reaction in plants.
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Example:
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Question 5:

A student takes rest after a strenuous exercise. While resting, the lactic acid produced in the
student’s muscles during exercise is converted into glucose.

Outline the process of conversion of lactic acid into glucose.

Better responses outlined the conversion of lactic acid into glucose in a correct sequence. Such

responses wrote about the transportation of lactic acid to liver, oxidation of lactic acid to produce
energy and the conversion of the remaining lactic acid to glucose.

Example:

loctc acid_formed in the ckeletal mysches i€ tovic and con caune

forigue i not vetoved Pom the hediy lackic acd is Sent s the Ywer
" !
where. it is oxidised and #nergq 1s '6sk . This enevgt is uned to

‘corwert the vemaining lactic acid. Into glucdse ‘oj the expenditusd
of NYPs. The dlucose is transporbed bo the body IF it is

Yequired Drherwice tt ie stored in the form of glycolsgen.
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Weaker responses displayed misunderstanding regarding the question. Such responses described
anaerobic respiration in terms of the production of lactic acid. A few responses outlined the

mechanism of cellular respiration highlighting the steps of glycolysis.

Example:
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Question 6

Digestive Juices

Source

Enzyme

Gastric juice

Gastric gland

Bile juice

State the source of the given digestive juice and name ONE enzyme present in each juice.

Better responses correctly stated the source of bile juice as liver, enzyme present in gastric juice

as pepsin/ pepsinogen/ renin and absence of any enzyme in bile juice.

Example:

P B
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Bile juice
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N emzipme
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Weaker responses wrongly stated the source and name of enzyme. The enzyme present in gastric
juice was identified as lipase/ amylase/ trypsin/ trypsinogen/ HCI. The source of bile juice was
stated as pancreas/ stomach/ intestine/ gall bladder. Most of the responses in this case were
confused between the function of gall bladder and liver. While the enzyme present in bile juice
was identified as trypsin/ pepsin/ pepsinogen/ HCI/ lipase/ amylase/ trypsin/ trypsinogen.

Example:
B A NG s % = s
Gusirie Juice Gusioc plund ‘@\Q_'\

Bile mice Toot®a S| Retaiay

Question 7a:

State any TWO functions of carbohydrates in plants.

Better responses stated the functions of carbohydrates in plants that it forms structures like
cellulose in plants; produces nectar in some flowers which enables pollination in plants; acts as a
source of energy; forms ATP or forms cell membrane.

Example:

E Yo 15 eomvented iats suerese and woee %}.

f:g!m/ & ganeres 4:5 ' magg
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Weaker responses were unable to differentiate between the process of formation of
carbohydrates and their functions. Some responses were irrelevant such as carbohydrates are
used for growth/ for metabolic reactions used in dark reactions/ used to maintain water level in
plant.

Some other responses gave vague answers, e.g. carbohydrates give water and carbon dioxide/
carbohydrates are converted into sucrose and go to sink for utilisation/ used in photosynthesis/
used for the distribution of food in plants/ they convert lipids into lipase. A few responses
described the events of Calvin cycle. Functions of macromolecules should also be emphasised
along with the micronutrients. It is evident from the weaker responses that candidates lack in
understanding of functions of macromolecules in plants.

Example:

S e el N Conoaiien Ot e ot anefeptie, (0o ode
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-
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Question 7b:

The given diagrams show cross-sections of arteries.

I. Normal Artery I1. Diseased Artery

i.  ldentify the disease shown in diagram 1.

ii. Mention any TWO factors that lead to the diseased condition of the artery as shown in
diagram I1.
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Better responses identified the disease as atherosclerosis/ arteriosclerosis and mentioned the
factors as unhealthy blood cholesterol levels/ high LDL cholesterol/ bad cholesterol/ smoking/
diabetes/ overweight or obesity/ lack of physical activity/ accumulation of calcium/ fibrin.

Example:

i The dicease is Atberiocderosis Atheroscleros!s pecquse o7 the Fatty material.cheiste
15 4he narrowing of
e-tc depositedindhe artery. lbm‘%—i@-@#@ﬂ arteries due to deposition of plague-
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. oy S |
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ar terre
eaturated Fats may not be utalided and leadto Jaky deposi+ionthus narcowing of h

Weaker responses identified the disease as myocardial infarction/ heart attack/ leukemia/ anemia/
thalassemia. Other responses wrote causes or symptoms of the disease instead of the name of
disease, such as fat deposition.

Such responses stated irrelevant factors, e.g. infected blood/ not getting blood properly/ injury/
less supply of blood/ cancer/ overeating/ mineral deficiency/ death of heart tissues. A few other
responses drafted the treatment of the identified disease such as use of aspirin and bypass
surgeries/ treatment is transfusion.

Candidates are advised to read the question carefully and understand the demand of the question
before drafting their answer.

Example:

Bt is an artery blackage.
|,.'if]'lw heard wovld pat  be ﬁe#‘fﬂj blooof EGTM(‘.F’!;’.
1) Theve shodd be some  blogin @e_m Ao mrieny.
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Extended Response Questions (ERQs)
The following questions (8 and 9) offered a choice between part a and b.

Approximately, larger number of candidates attempted part ‘@’ of question 8 as compared to part
‘b’. This shows their interest and strong understanding of ‘biodiversity’. Similarly, in question 9,
more preference of candidates was observed in part ‘b’ than part ‘a’. This indicates that
candidates are more confident in plant physiology.

Question 8a:

The given diagrams represent two human activities which cause imbalance in nature.

Describe the given human activities and their impact in bringing imbalance in nature with
reference to biodiversity.

Better responses described overhunting and deforestation in terms of the excessive killing of
animals and cutting down of trees respectively. Such responses mentioned the correct causes and
impacts of over-hunting and deforestation. Some responses described the impacts by taking into
account specific examples of whales/ Ibex/ Markhor/ Urial.
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Weaker responses failed to identify the activities as depicted in the given stimulus; therefore,
such responses either described biodiversity or its importance, e.g. biodiversity provide
medicine, furniture/ we would not fulfill our requirements without trees/ we would not get things
which are essential for us/ by over fishing we can be the biggest reason for starving in further
years.

Some other responses described only one part of the stimulus (overhunting or deforestation). A
few responses either focused on causes or impacts. Other responses were vague, such as,
overhunting causes air pollution/ gases released from weapons are harmful.

Most of the weaker responses mentioned the generalised role of biodiversity. Some other weaker
responses wrote the contribution of animals and plants in ecosystem without referring to the
stimulus. Candidates are advised to read the text and observe the diagrams carefully in the
stimulus in order to meet the demand of the question.

Example:
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Question 8b:

The given diagram shows the cross section of a leaf.
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i.  What is the function of network of veins in the leaf?

ii. Describe the structural adaptation and advantages of any THRRE features present in the
cross-section of the leaf shown in the given diagram.

Better responses mentioned the function of veins as they support the leaf and transport water and
carbohydrates.

Such responses highlighted those features of the leaf which are apparent in the cross sectional
view of the leaf in the diagram along with their advantages.
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Weaker responses failed to extract the structural adaptations from the given diagram of the cross-
section of the leaf. Such responses described the general structural features of a leaf. Moreover,
these responses highlighted those features which are not visible in the stimulus such as presence

of xylem and phloem for transport. This reveals the rote memorisation of candidates, hence, were
not awarded marks.

Some of the responses correctly described the structural adaptations while skipped the
advantages of these adaptations which again failed to fulfill the demand of the question.

A few responses gave irrelevant details on the structure, types and function of vascular bundles/
exchange of gases; therefore, they were not credited marks.
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Question 9a:
i. Mention any ONE advantage and ONE disadvantage of using organic fertilisers.
ii. Explain the effects of excessive usage of inorganic fertilisers on the following:

I. Global climate

I. Aquatic life

Better responses mentioned the correct advantage and disadvantage of using organic fertilisers.

They explained the effects of excessive usage of inorganic fertilisers on global climate and
aquatic life relating their impact to the composition of fertilisers.
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Weaker responses described the general properties of fertiliser such as fertilisers increase the
growth of plants/ crops become good and safe to worms/ more leaves, fruits and vegetables are
grown. Disadvantages were written as soil erosion occurs/ results in stunt growth of plants/
yellow colour of plants. Effect of fertilisers on global climate was also incorrect, e.g. fertilisers
reduce the concentration of carbon dioxide in atmosphere/ prevent ozone layer depletion.

Weaker responses were unable to relate the effect of excessive use of fertilisers with aquatic life,
hence, gave vague or incomplete description such as fertlisers are not good for aquatic life/
fertilisers used in crops are washed away due to rainfall/ plants get shortage of food.

Example:

@D T advantage of wing argamic ferk e
o dhat  eara -Fn,u»] MML £ 0 %.a;lj
are ey bemefical fov as . |
' Ebowsbrwmb{-q_ge, st mwwwc:ﬁﬁ@‘
5aw.m¢e:-h-me& we shﬁul_é be au,h.u.b &Mbw@

W sevee  casts Aoy Comy be MM4°WM

["h (4 lo bal climnote - The. Avmatze 1 oy
Tsuibuble © ouk Cod eany ivonmavbed covislidon

£t howe bad bﬁ-ﬁ-e,cb o Us amd ;-F olo ean’t

| cuih supvemvimnmrunk (4 taom will hate bad

__ew Li ke, 41'«;, -ijtufmﬂ.n WW

com alno 4? have qna-o" e‘&ﬁ.@d—‘b

- Aql,mﬁb kfe- - The Baeilys iV E r.um, of du:}unimf
lfe "4 abio bad became iF we habltual”

_ BaterAwe ufe d‘:mmﬂ@ Mbgﬂ«“ﬁ. to "H’\M Qhes
w'b’ t?ﬁ—wcf/ ge c.u& SEHM rLAR LMUYJM(, H&F&'fd&&x

e @ Lmited way ond  Lome 1o yaamd ©

fqa:bfugw cas,  Adse haxm ua o miﬂ\o“lfi

"\1_;:;{3: cse.  Hhen Sty Qobreye by m"’m"‘l-_t‘g

soaM -

)

Page 26 of 30



Question 9b:

i.  Mention any TWO structural adaptations of phloem tissue for translocation.

ii.  Describe the translocation of food in phloem referring to the Pressure Flow Mechanism.

Better responses clearly mentioned the structural adaptations of phloem tissue for translocation.
Furthermore, some other credit worthy responses described the structural features of phloem
tissue which contribute a specific function for translocation, e.g. both companion cells and sieve
tube elements have plasmodesmata to allow sucrose to pass between the cells/ companion cells
have lots of mitochondria for active pumping of hydrogen ions across its membrane.

In the second part, better responses accurately described each step of translocation of food with
reference to Pressure Flow Mechanism.
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Weaker responses failed to meet the demand of the question because such responses stated the
structural features of phloem without relating with translocation. Some other responses stated the
function of phloem/ the process of transpiration/ the process of respiration/ cohesion tension
theory and the process of photosynthesis. Some other vague responses included; sink acts like a
freezer for storage of food/ phloem is provided with water from xylem to lubricate food/ phloem
tissue is also called pressure flow mechanism because it provides pressure to plants in upward
and downward directions.
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