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

Introduction

This document has been produced for the teachers and candidates of Higher Secondary School
Certificate (HSSC-1) Biology. It contains comments on candidates’ responses to the 2017
HSSC-1 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 missing out important information like ‘common characteristics’, ‘common
action’ and ‘body form’. Furthermore, understanding of use of scientific terminology and
interpretation of unseen diagrams and graphs was also weak. Nevertheless, candidates outdid in
questions without stimulus. However, there is still room for improvement. Mentioned below are

few concepts that teachers need to focus and give candidates more drill and practice to have a
strong grip.

Concept of competitive inhibition by using different examples
Diagrams of representatives of different phyla of kingdom animalia
Concepts of the light independent reactions

Concept of countercurrent exchange in fish

Concept of humoral immunity

Illustration of DNA strands

-~ o 00 o
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Detailed Comments:

Constructed Response Questions (CRQs)

Reaction |

Reaction 11

Question la:

Consider the given reactions | and 11

COOH

CH, Succinic acid dehydrogenase

-
'

CH,

COOH

Succinic acid

COOH

| Succinic acid dehydrogenase
CH, >

Y

COOH

Malonic acid

COOH

Fumaric acid

No product formed

If succinic acid is added with malonic acid in reaction Il and its quantity is 10 times that of
malon malonic acid, will a product be formed? Justify your answer.

Better responses reflected clear understanding of the concept of competitive inhibition
(reversible inhibition) by stating the formation of product in reaction Il and writing the correct
justification, i.e. increased concentration of succinic acid (the actual substrate) replaces malonic
acid (inhibitor) or lowers the rate of inhibition.

Example 1:

YP_S W \&M Qetovm} mdncm OTOAUC)( UUIU form bQ(chQ

whon we nerease substrade concentreadion in Compety

Yive inhabition yoachon twen the wadoibor eaves 3\‘\&_

achve oike  omd hore walewic add ack as oMpE

bl"wlo'f.
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Example 2:

Yoo , produck will formt |, Molomic ocid achs on o compelitive. inkiiisr in e veackion

This inkusition % revedsible it Ye contembnbion & sulshiake - Suwliric mad g

mETE thon the inhibibar. Bueinic geid replates o emeves opoderic and Brr Hag,

akive cle of Hee wwe_mﬁ tre emzyme spoads updhe eathm 7 furnarie, ocid.
v S prodvasd. .

Weaker responses exhibited misunderstanding regarding the reactions given in the stimulus.
Such responses were not able to extract the concept of competitive (reversible) inhibition from
the given stimulus and they were not able to identify malonic acid as competitive inhibitor and
succinic acid as actual substrate. ‘Succinic acid dehydrogenase is not specific for the malonic
acid’ was the most frequently provided ambiguous justification for no product formation in the
reaction 1l. Some of the other weaker responses provided irrelevant justifications for their
answer, for example, both are acids therefore, they cannot react.

Structural similarity between succinic acid and molanic acid is evident in the given stimulus
which navigates candidates to the correct answer. Candidates are advised to focus on the
information provided in the stimulus before drafting their responses.

Example 1:

| No! product will not form becauge The enrsumeurrint.
&roger excesive @ amownt Of §u[ca.nlc add
¥ ot our the readion and Succnic aud (annot
lice chiy veack it realonic ocd:

Example 2:

The __F-rﬂc’lwrlr fortemed woil Ve Fureric  aad ond 2WY g

D.r_:..-:rr-._l"-n.;& 4o Mee comcendrghioe o Eucoimic oeid wicd o4 Wwralonic

atid dornog Preduse Dh'ﬂ..-.h E"__'__'},d—ul.’k_' ERyr .o AR e e O wed & dthiﬁmjmﬂir_.
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Question 1b:

The given diagrams show two features of the microscope. Identify these features.

Diagramk Diagram Ik

Better responses identified correct features of microscope, i.e. magnification and resolution
depicted by diagram | and Il respectively.

Example:

Diagram I: ma“lln\gm%m Diagram II: RCSD(J.L&DT\.J

Weaker responses either identified incorrect features or used inappropriate scientific vocabulary
for each feature. For example, ‘enlargement’ was used for magnification and ‘focusing’/ ‘clarity’
was used for resolution.

Example 1:
Diagram I: ""'lgﬂn-,i-.;gh- an Diagram I1: _Focus I rm-m“'*j
Example 2:
Diagram I: MM Triagram 11: Sanwive Aens wmage . |
Question 2a:

Describe the use of bacteriophages in genetic engineering.
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Better responses correctly described the use of bacteriophages in genetic engineering, i.e.
bacteriophages are used as vectors. Moreover, such responses provided valid description of how
and why they are used as vector, for example, use in recombinant DNA technology for cloning
of the required genes/ for the production of insulin/ gene therapy/ production of transgenic
organisms/ making multiple copies of DNA for genome library/ cloning or copies of genetically
modified DNA fragments.

Example:

I —

Bad@iophagqe Lse as aveddor n qenttic a:ngm:;fmq 'Thmj act |
ot ﬂVLE;ﬁf and The —(uwuﬂh quﬂ. [ 1n;¢..-.t¢l i t‘l'.‘j"ﬂ-u.q ol onthe |

el dﬂdl cﬂt'wug:lf_ 19;}1)::111.4 nﬁd produu- mumph, L&pt.; R "N T

helpn wnalaine 1-"'">-U|q.1-ﬂ aﬁj]._«;i cliren md’i_m-ala 2t |a.f anl G e

Weaker responses displayed lack of understanding of use of bacteriophage in genetic
engineering. Such responses provided irrelevant use of bacteriophage, i.e. use to kill bacterial
cell/ provide variety of gene/ provide medium for growth, etc. Some of the other responses
described general properties of bacteriophages, for example, they kill/ infect bacteria/ replicate
inside the host cell using host cell machinery etc.

Example:

[ e IR M —

ombilaishes mJ ~sephes, _
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Question 2b:

The given diagram shows the life cycle of a bacteriophage.

Which common action is taking place at stage B and stage H?

At which stage does the process of induction take place?

Better responses correctly identified the common action taking place at stage B and H, i.e.

release of lysozyme dissolve/ break the bacterial cell wall.

Candidates also correctly identified

the stage of induction, i.e. E. Responses which identified the process of induction occurring from
C to E were also awarded marks.

Example:

1.

At Lot the <k

8, backeripphage Teledses I ap 2qme énzyrne Hhat helps

i diseelving Hhe protens o [»_;m_té]wal cellwal and powcizates an ppen ofea
1 ]

1.

o Siaqe E where ﬂ'}[‘-_‘,ﬂehc mcr_.t*euml .::'[ lpqdauaf
From backeria’s qtnehr_ madkerial Now 1J~mn start hizf,c u],cﬁq

edefackhes

S —
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Weaker responses were unable to identify and unpack the key term, ‘common action’ in the
question, therefore, described the process at B and H separately and hence did not meet the
demand of the question. This also manifests the lack of care in reading and understanding the

question. These responses exhibited lack of understanding of the process of induction, therefore,
tried to make random guesses, i.e. C, D and E to F etc.

Example:

e OleSoryg Grﬁkgz place Ok S-qusg =
Mﬁm Wir pe at Srl-n_fire H

B E 4o b Yooy the procedS of induetion dalkee place

Question 3a:

Describe magnetotaxis in bacteria.

Better responses showed correct understanding of the term magnetotaxis and related the term
with bacteria. Furthermore, such responses described magnetotaxis in bacteria due to presence of
intracellular membrane enveloped magnetic iron mineral crystals magnetosomes.

Example:

dﬁa.qrwibm;d a.al-ype, a]', beharvtoun un backrus , we which
buaﬁmdzt&iw MWmm&paM¢ie mmm

due (5 &Epwq mggmtﬁmw{-/eﬁm c&wﬂi
N.Lﬂ\ mtﬂ wt)prm
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Weaker responses defined the term magnetotaxis and did not relate it with bacteria. Such
responses provided vague and irrelevant descriptions like bacteria obtain energy through
magnetotaxis/ it helps to attach with several objects/ helps to capture food, etc.

Example:

e special chatackeiskics i \actesia . Mogretotaxis is
movesnent of backesia m ~esponse 42 magmetic feild. Thay have

%@'_‘gﬂlﬂ or othet *mq%fnei'm matesials m.z-.am%ad' dlw%ﬁ'lﬂ. awis of they

kﬁ.&ﬂ u.l'nmh ;Mdsiﬂ‘ wum‘ﬁ:.f to woakh oy sauthpole ing the
AT L 1d line#s of €atth, phow loss  Owggen condyation is
gu \ »F:ruthmr groerth and p'md-.fr.hm and all coll wlas nz;::lhu 1.2. i cacanbel

Question 3b:

State any TWO roles of mesosomes in a bacterial cell.

Better responses stated correct roles of mesosomes in bacteria, i.e. mesosomes are responsible
for DNA replication/ cell division/ involved in export of exocellular enzymes/ transport of
proteins/ contain enzymes for detoxification.

Example:

(N esocomes are wwolwed v DNA re.e}e:ue.aiasw
ol cell diviston wa baeferwal cell.

@MTTMDWMMWMML% Mfoﬂﬁtﬁ‘

Weaker responses stated irrelevant roles of mesosomes such as mesosomes are involve in
phagocytosis/ result in invagination of cell membrane/ responsible for exchange of materilas/

help in the formation of food vacuoles/ in reproduction/ cytoplasmic streaming/ provide energy
to the cells etc.

Example:

\\T':\PJE- o € evoived ta p‘lna_qae.q'\‘msac, coll .
5\ 'Sc\u. "‘('EAL}“‘- B b-n-q G‘ﬁ B r_,& __

Ol annl. v \On.r_"cexia.
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Question 4a:

List any TWO common characteristics of actinopods and amoebae.

Better responses were able to list the common characteristics of actinopodes and amoeba, i.e.
both are animal like protists, protozoans, aquatic organisms, eukaryotes unicellular, motile,

heterotrophs and form pseudopodia.

Example:

(D-They aabik ane ﬂiiu_p,ﬁc_ » ammal ke pro-
Hiote. @-TREHI Lol hoaw ¢ JLﬁ—U plocmic e xtant-
VOIS kEynp as P&Mc pads - & 117:9)}{ boTh  ate

incelledan @ﬂ;&&! boli larg hetevohophs = ggf
Food Lv‘j iﬂgz?ﬂﬁorﬁ. J

Weaker responses were unable to extract the ‘common’ characteristics of actinopodes and
amoebae; therefore, separately listed down the characteristics of each. Candidates are advised to

read the question very carefully in order to meet the demand of the question.

Example:

J-mbm_lsmaﬂﬂﬂi_@ﬂmmxn S ST, LS
) Mover withs the help o} psueclon?nd:‘a
Ackno : *) Une Lo~ _Q'ﬂjnmlj.u.

°) Hane Shell
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Question 4b:

The given diagram shows some organisms of kingdom Protista.

.__@)“'"?L kU [ /I

i. What is the composition of shells of the organisms shown in the diagram?

ii.  Mention the importance of these organisms to the ecosystem.

Better responses were able to identify the organisms in the given stimulus, therefore, were able
to name the composition of shells, i.e. silica. These responses mentioned the correct role of the
given organisms in the ecosystem, such as producers/ provide food.

Example:

1.

E__Sh.elfs .::_r$ thes e aVﬂcﬁh%Sﬁl@__ave_ mm?ﬂfa:ﬁ

ﬂ Silic e,

They ane WHne Hilr=t wnmios ETaa ¥
N ST fl‘fﬁﬂ RS 5wk === Qefeg il 14

Tl!ffe_g.}r OO T Y 4::-':‘]I ey Coolave £ o -j‘—::»n-:.’,{ e ‘ﬁ'—fi' ceatsr
ey e ~ FProvide e o agiockic J'E'L-Lt @ -

Weaker responses wrongly named the composition of shells. Most of the weaker responses
named the composition of mollusc’s shell, i.e. calcium carbonate or bicarbonate/ chitin/ legnin.

In this question, candidates were unable to identify the organisms, therefore, could not reached to
the correct answer.

Page 11 of 33



Example:

1.

Theiv  shells  oae Compase=l  of c:h.‘a-lzjﬁ.

1.

= Nonceba Popse Ausendiy 7o b

- Fenn o L owuca Iﬂqlm_fa_ £ 1,..—r~d.a.~ a
Question 5:

The given diagram shows a mycorrhizal association.

i.  ldentify the type of mycorrhizal association. Give a reason to support your answer.
ii.  How do the fungal hyphae increase the absorption of inorganic phosphate (Pi) in plants?
iii. What is the benefit of mycorrhizal association to fungi?

Better responses exhibited clear understanding of the type of mycorrhizal association as depicted
in the diagram. Such responses smartly traced the presence of hyphae to get to the correct
answer. These responses also correctly mentioned the way fungal hyphae increase absorption is
by increasing surface area/ contact with the soil. Such responses correctly mentioned the benefit
of mycorrhizal association to fungi that is providing carbon/ photosynthetic products.
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Example:

1!‘LU':-J'ETGIE..?::ET‘W::‘.DJ"(‘:&!E e siviel ke

wﬂ;ﬁw LUI0Q DY O Sne. cawfoce Oeo.
mﬁmmﬁam_ajd&.wm@m&—

Weaker responses failed to identify the type of mycorrihizal association because they were
unable to understand the diagram, therefore, provided ambiguous answers such as symbiotic
association. The way to increase absorption was incorrectly mentioned and they gave irrelevant
answers such as diffusion/ transportation, etc. Such responses showed apparent lack of care in
reading the question that led to misinterpretation because most of the weaker responses
mentioned the benefit of fungi to the plants which is not the demand of the question.

Example:

i

ﬂ'hm‘nhm chows Syenlaigkic T:‘la:.'bmﬂﬁ? et 71,-31 The Rmzms "
ﬂbﬁnﬂgunn of taker and minewl salts fem bhe soil, fs IlI::’l'nuz‘.
gesulle Fooks of Hue “Vascdes ?'Inun'b absash ik fam En-q and la? ackive
]:‘l'ﬂnj:‘Fnr'l., rra ::iﬁu-smn qﬂts.ll.‘.n(:'lar'*: Funq. hdﬁ“"' n'l:I-:qlm 'F""“L"-ﬂ""

1.1..
*ng_ﬂ.f. hupirae increases bhe .r:l.'bsa'qr'l:im of mingials ,ns hesr cell sl

e maJ:gJ ‘-"F' af— chikin  mhidh hiIPE. them ko alcah  minevals DR bheir
'I:-..u-r:lh_.!L he  enciet "nt‘u? Yherr Tp albsatle Frinerals .

1.

The vooks Gl abeotbed rineral salbs and waker and 'E-ﬂq- o6 other
hond  Feclives neloibion .
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Question 6a:

Fill in the given table by stating the names of part of gastrointestinal tract which match each mentioned
pH level and also state the role of pH on enzymatic digestion.

pH I(\I;:gﬁo;ftegtlfnapﬁl'r:ag Role of pH in Enzymatic Digestion
High

(around 8)

Low

(around 2)

Better responses correctly named the part of gastrointestinal tract mentioning the role of given
pH in enzymatic digestion, such as, small intestine has high (around 8) pH in order to activate
trypsinogen into trypsin which converts proteins into peptones and polypeptides and stomach has
low pH (around 2) for the activation of pepsinogen into pepsin in order to digest proteins in the
stomach. However, marks have also been awarded to responses for mentioning duodenum,
jejunum and ileum instead of small intestine.

. -"w mﬂﬂhf- e boaic mi:d.-‘ "1-
High Dockendm. b WAV dematuve i Hae avcidie mealiona -

(around 8) | Syuyma U inkeistine T Corvenbs bipaphcl-: qb‘\c’ Pcnidf-
Clodne ints Shaple ammm

Enm-rm ave PH g peci e -
s Comuented into !-"Dv 'l’we, l-.dp o g

L.
{am:nwd 2) Skormacly 0 WY 'F'.e_P;1 A ?’folﬂm rmolecoles
i-;:e i peptide arhol pol\-qu:,ﬁdg__iw Hos
PH emELME cas pENhOY ALY ik | ] il

Weaker responses wrongly identified the part of gastrointestinal tract against each given pH and
mentioned irrelevant role of pH in enzymatic digestion. These responses mentioned generalised
role of given pH such as enzymes work at specific pH, enzymes require optimum pH to work
and acidic environment is require to kill the microorganisms in the stomach. One common trend
observed in the majority of responses which has caused loss of marks was that candidates
mentioned ambiguous role of pH, i.e. proteins present in stomach and small intestine digest
proteins in alkaline and acidic medium respectively.
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Example:

2 Sgry P e SR TR | T moiciakpThiR e Tatu Ty BlgHone T < e 1
; T s Hne foecd btq_bnﬁg e ciedic,
Figh arnel backria’s arve killed and
Caround 5) e bmd s broke, down e E;“_‘Ph
e rmact, It inbecavce o|y, havinqg ige P
S B A opreed B
T A wich .t Whenthe
- (around 2 ;l'": P!-r.:.u Pfﬂt]:llﬁ? o e ald iﬁl—t&!‘ﬁ'rpe,
Pﬂﬁ-l:.‘f‘?_ﬂag
Question 6b:

The given diagram shows the radial symmetry of an invertebrate.

In which body form does the given invertebrate exist?

Better responses correctly identified the body form of given invertebrate, i.e. poly form.

Example:

AN

i

L]

w

ﬁ"lm.ﬂb mq-l'.n.u.. !:u'.mjﬂ

Weaker responses failed to understand the key term ‘body form’ in the question. Therefore, very
vague responses were given like diploblastic, bilateral symmetrical, upwards mouth, sessile body
and etc. This question highlighted the failure of many candidates to use the correct scientific
terminology. For better understanding and learning of these topics, it is important to be familiar
with the diagrams, key terms and scientific vocabulary.
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Example:

Ik esaste in atentacdas fove (howe ¢hnging {entacles) .
y q"

Question 7a:

There are various steps that took place in the evolution of seed habit, out of which, one is
‘reduction to a single functional megaspore per sporangium’. Describe the need and outcome of
this step.

Better responses were credited full marks because they were able to understand the demand of
the question, i.e. need and outcome. Such responses correctly described the need and outcome,
i.e. the production of four gametophytes by each megaspore mother cell which caused a
competition for space and food among the four gametophytes therefore, only one megaspore is
selected to further develop into a healthy female gametophyte while the remaining three are
aborted. Ultimately, one megaspore will germinate so that all needs can be fulfilled.

Examplel:

tarlier when Here was a pracfucﬁch of M mprm‘of Spor e from m

motley cell (an) in me?n ;Far ahqrum whicl, qdve rise to female qaheﬁaﬁ#{a
teve was o wmpet'hnh fov -.%cd ad gpoce Iv-eifu:eexn the - Thus Iqt‘er plq_'ti
aclo?’mi a meﬂ-mﬂ foy chooting only one thﬂiPDrE. out 4 fov futher Je'ver-
;}_?men‘t which, had the most ddkﬁh{{,‘t‘iue ard beneficial clhavacterirtics qnd

avovted the vect of 3 which lead to mo comrpeifﬁoh for fecd amf_-:lpace.

Weaker responses exhibited inability to use the stem correctly and reproduced the stem. Most of
the other weaker responses described irreverent need and outcome of reduction to single
megaspore, i.e. this allows the male gametes in pollen tube to enter into sporangium/ single
megaspore allows the male gametophyte to fuse with it/ better formation of fruits/ results in
better nourishment of seeds and reduction to one megaspore to germinate a healthy plant.
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Example:

7he weed ood oubtome § tha siep fhat. megmspoie i the iybe
o] helershores .QAM_@%%_&@!Q _ond_are heplotdl
natube, There shore b A e the pcles

foarten & quichly so an  meny @quma;ée,_&ﬁpmm

8 mew flouwer amd JMII'I

Question 7b:

Describe the condition that leads to the shift in the flow of electrons from non-cyclic to cyclic
phosphorylation during the light dependent reactions of photosynthesis.

Most of the better responses correctly described the condition, i.e. chloroplast runs low of ATP
for the Calvin cycle. The Calvin cycle slows down and NADPH accumulates in chloroplast. This
rise in NADPH may stimulate a temporary shift from non-cyclic to cyclic electron flow until
ATP supply meets the demand.

Example:

wWhen there ie lack of ATP in the cell for light inJeFethed reackions i -
Calviy, cqcla fnd the NADPH actumilates i the cell, Yus jnevease in the
cnh.:emq'ﬁaha,f NADPH may Stimulate a temporary chame in electvoh flow

ﬁy{}m  WOh- cqr_f. ‘h:) t_jﬂl'ttkdlh wl-.lth l}h\&jl? |Sﬂ\|}t{,a_g|1¢il

Weaker responses were unable to describe the “condition” that causes the shift in flow of
electrons from non-cyclic to cyclic phosphorylation during the light dependent reactions of
photosynthesis. Such responses described the cyclic electron flow without describing the
condition. Most of the vague responses included low concentration of CO,, conversion of ATP
into ADP and NADP to NADPH, etc.

It is highly recommended to carefully read the question in order to meet the demand of the
question.
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Example 1:

Te frow Of @edhvon fvprn non-ogelie 4 cyclie Phcgfh_uf%%‘lajﬂoi
1 4
ab Ailled  oluoe do M Comvention o PP 4D ADP ard NH'DPE_:!_‘U

 NADP* -becayse fre @nevey oPply mMolecuier give eleckvons
40 these CT:LE

Question 8a:

The given graphs show two mechanisms exchange of gases.

A A

Blood EE—
~ Water
S 2
Y— o
o c
15 Water 8
E £
&)36 Blood 5
S * b
Distance along the gills Distance along the gills
Graph | Graph 11

i.  Which graph represents the mechanism of exchange of gases in fish?

ii.  ‘The exchange of gases is efficient in fish.” Compare both the graphs to explain this
statement.

Better responses correctly identified graph Il which shows mechanism of exchange of gases in
fish. The key point which can lead candidates towards the correct identification is the opposite
direction of flow of blood and water shown in the graph Il. In order to understand the graph, it is
important to have better understanding of mechanism of gaseous exchange in fish, i.e. counter-
current mechanism. Such responses correctly compared graph | and 11, i.e. graph | exhibits the
countercurrent exchange whereas graph 1l manifests co-current exchange. In fish efficiency of
gas exchange is maximised by countercurrent exchange that keep concentration gradient in blood
and water. Some other responses described both graph separately, such as in graph 11 the flow of
blood is in the opposite direction to the flow of water across the gills. Furthermore, this is
explained that blood is continually meeting fresh water with a higher percentage saturation of
oxygen. In this way, the concentration gradient is maintained across the gill lamella and oxygen
continues to diffuse into the blood.
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As shown in graph I, blood and water flow in the same direction (co-current mechanism),
diffusion would only occur until equilibrium is achieved. Therefore, this is less efficient as the
blood would only be able to reach a maximum of 50% O, saturation.

Example:

1

graphIL  vepresents The wiechanism of, enthang of qases in fish.

1.
Exthang of gases i sufticient infiches because Counler cuvrent exchange takes
Place e blood and waler aitside ave in apposite divection as given in grap I and

there is matimum exchange off gates s occuting.while n Graph T there =
- ) €.
e very less pm{}wgﬁ’%ageﬁ 1t occuring because of Mo Lounderguyrent f"n?hq

Weaker responses failed to identify the correct graph to show mechanism of gaseous exchange in
fish because of the inability to relate the graph to the concept of countercurrent and concurrent
exchange. Such responses took distance along the gills into account without referring to the flow
of blood and water. Such responses compared the distance along the gills in graph 1 and Il. Most
of the weaker responses described the pathway of blood circulation in fish. Teachers can take
help of graphical representation to inculcate the concept of exchange of gases in fish.

Example:

1

!:rTrn'DI'ﬁ 1.

1.
Wete 16 o Conber § Cuomeck: frow of  coaler and Bed in Sioh The pooker
and bleod bogethier in one  ditecbion  Flow in B diffeseak  Vessels . The
. ¥ |
Enuﬁlﬂl’l {‘.ﬁmﬂk Ao nols irndne Y QTF;MI;; Flaw of foaker and
blosd.

Question 8b:

Mention any TWO similarities between lymphatic vessels and veins?

Better responses correctly mentioned similarities between lymphatic vessels and veins, i.e. the
flow of blood in the vein and lymphatic vessels is maintained by contraction of skeletal muscles/
in both vessels valves are present to prevent backflow of fluid/ both bring circulatory fluid back
to the heart/ carry fluid away from the body tissues.
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Example:

L

) St o Mo, consith of values Mo et eodm flow of Bod
?

) gax Moement £ fuid bﬁ‘n & Wemis osisked by Voe
e ackinne, of Ahe sutannd ‘:\:CJ musclos of Yee 'Egd#

Weaker responses did not focus on the similarities; rather they mentioned the differences
between lymphatic vessels and veins. Most of the weaker responses mentioned flow of blood in
lymphatic vessels and veins. It is highly recommended to inculcate the development of
conceptual linkage among different student learning outcomes for better understanding.

Example:

4, ?heéf both. o Lﬁ'mpauftmd ortprptenoter,
a, M bnﬁumaﬂufo.ttﬂf D}rfmphﬂlid, ﬁg'slte;w

Question 9a:

The given flowchart represents the immune response produced upon the invasion of extracellular
microbes in the human body.

Extracellular microbes

activate

X

differentiate into
\

Plasma cells

produce
\

Y

Better responses correctly identified X as B-cells/ B lymphocytes and Y as antibodies.

Candidates smartly used the key terms ‘extracellular microbes’ and ‘plasma cells’ to get the
correct answer.
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Example:

X = B- Wrphotyke
U i U

\[ ~ _owmnhb bcmn iPS

Weaker responses incorrectly identified X and Y and gave vague answers like X as immune
system/ defence mechanism/ innate immunity/ adaptive immunity/ WBCs and Y as antigen/
blood cells.

It is important to be familiar with scientific vocabulary in order to understand the demand of the
question. Better understanding of scientific terms leads students to the correct answer. In this
question, ‘extracellular microbes’ and ‘plasma cells’ are important scientific key terms which
navigate students to the correct answer. In this case it is obvious that for the defence against
extracellular microbes in the body, humoral immune response is responsible which involves
activation of B-cells and production of antibodies.

Example:

wWhitg Yood coll = X
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Question 9b:

Identify the phenomena that are described in the given table with reference to ascent of sap in
plants.

Description of Phenomenon Name of Phenomenon

Water molecules stick to the walls of xylem so that
column of water in xylem tissue does not break.

It is the uptake of water by seeds during
germination.

It is provided when the water chain is pulled up in
the xylem. It is between the molecules of water by
hydrogen bonding.

Better responses showed clear understanding of meaning of the terms adhesion, imbibition, and
tension. Moreover, endosmosis was also awarded for the imbibition and osmosis; cohesion and
transpiration pull were accepted for the movement of water in xylem.
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Example:

Description of Phenomenon

‘Name of Phenomenon =~ =

Water molecules stick to the walls of xylem
so that the column of water in xylem tissue
does not break.

Adhecion.

It is the uptake of water by seeds during
germination.

Trobiolion.

It is provided when the water chain is pulled
up in the xylem. It is formed between the
molecules of water by hydrogen bonding.

ConeON Agngion .

Weaker responses showed lack of understanding of the terms, i.e. adhesion, imbibition, and
tension and were unable to relate the terms with the phenomena.

Example:

Water molecules stick to the walls of xvlem
s Lhal e colormn of wacer incoylzm (Laue
dues nol break.

Tt is the apake of water by seeds during
BCrmination.

It is provided wheno the watcr chain is ufled
up in the sylem. I is formed between the
mlecules of water I hydrogen bonding.

Cohesior

‘tﬂ?‘iilﬂ‘i"-"

Inbilits g
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Extended Response Questions (ERQs)
The following questions (10 and 11) offered a choice between part a and b.

Approximately, larger number of candidates attempted part ‘b’ of question 10. This shows their
interest and strong understanding of ‘role of cell organelles in the protein formation and
secretion’ than part ‘b’, i.e. ‘structure and properties of DNA’. Similarly, in question 11, more
preference of candidates was observed in part ‘b’ than part ‘a’. This indicates that candidates are
more confident in human physiology than entomology.

Question 10a:

The given diagram depicts a strand of DNA.

A

G

I. Using the given strand as template, illustrate the complementary strand to complete the
double helical structure of DNA.

ii. Describe any FIVE properties of double helical structure of DNA.

Better responses were able to illustrate the double helical structure of DNA by using the given
template and showed correct pairing of nitrogenous bases and hydrogen bonds (A—T, G=C)
present between them. This manifests clear understanding of term, i.e. template. Such responses
gave good description of properties of DNA and presented it in a series of bullet points
describing each property followed by additional details.
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Example:
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Weaker responses were unable to unpack the command word, i.e. illustrate. They could not
differentiate between description and illustration. Hence, they gave correct description of
complementary strand of given DNA template but failed to illustrate the complementary
structure, therefore, marks were not awarded. Some responses tried to illustrate the
complimentary strand with incorrect arrangement of DNA components, i.e. position of pentose
sugar, nitrogenous base pairs and hydrogen bonds present between them. The concept of
structure of DNA is very elementary in biology; thus, illustrations must be taken as mandatory
part of teaching and learning. These responses provided properties of DNA ambiguously such as
hereditary material. Furthermore, they mentioned that DNA helps to trace ancestors of any
organisms/ store genetic information/ manipulate to form variety of organisms/ use in genetic
engineering/ helps in protein synthesis etc.

Due to the unfamiliarity with the structure of DNA, candidates struggled to get marks in the
second part of the question. Therefore, it is advised to use illustrations in teaching and learning
that will enable students to grasp better understanding of concept.
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Question 10b:
(i) Describe the function of ribosomes, endoplasmic reticulum, Golgi apparatus and plasma
membrane in the formation and secretion of proteins.

(i) Describe the role of endoplasmic reticulum and Golgi apparatus in the formation of
lysosomes.

Better responses correctly described the functions of different organelles involved in the
formation and secretion of proteins. Many candidates displayed ability to organise their answers
in a coherent way and gave a well-structured account of the key functions of each asked
organelle in a sequence such as ribosomes assemble proteins from their polypeptides entering
rough endoplasmic reticulum; proteins move through the endoplasmic reticulum where they are
further modified; transport vesicles containing proteins pinched off from the endoplasmic
reticulum; transport vesicles fuse with the membrane of Golgi apparatus and proteins are
released inside; within Golgi apparatus proteins are further processed and final product is
formed; Vesicles from Golgi apparatus travel to the plasma membrane; fuse with the plasma
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membrane and release to outside/ through exocytosis. This shows candidates had gone beyond
the basic requirements and had good knowledge of the details. In the second part of the question
better responses developed a sound understanding of functional linkage between endoplasmic
reticulum and Golgi apparatus in the formation of lysosomes like enzymes of lysosomes are
synthesised on rough endoplasmic reticulum and are further processed in Golgi apparatus. The
processed enzymes are budded off/ produced as Golgi vesicles/ primary lysosomes from the
Golgi apparatus.

Example:
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Weaker responses were not able to meet the requirement of the question. Such responses gave
unnecessary information, for example, a detailed account on structure endoplasmic reticulum and
Golgi apparatus was given as extended network of channels/ tube like system, etc.

Some other weaker responses mentioned irrelevant functions of endoplasmic reticulum like
storage of calcium ions/ detoxification of chemical/ manufacturing of lipids etc. Similarly they
mentioned unrelated functions of ribosomes, Golgi apparatus and plasma membrane. In the
second part of the question weaker responses could not develop the functional correlation
between endoplasmic reticulum and Golgi apparatus in the formation of lysosomes.

Elaboration of synthesis, processing/ modification, packaging and transportation of any protein
or lysosomes would have been sufficient to get good marks in this question.

Many biological concepts are interlinked, therefore, it is advised to correlate the concepts during
teaching and learning and the best way is to take help of flowcharts.

Example:
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Question 11a:

According to an article published by Nic Fleming on February 10, 2015, “The most dominating
form of life, in terms of number on the Earth, is six-legged, shrimp-like springtails ... The 6,000
known species of these wingless arthropods can be found in all manner of habitats all over the
world, from beaches and cliffs to the Antarctic and the highest mountain ranges on Earth.”

(1) Explain any FOUR ways in which the organisms described in the given text have
successfully adapted to diverse habitats.

(i) Describe any FOUR ways in which these organisms impact our economy.

Better responses intelligently used the stimulus in drafting their answers. In the stimulus,
information about the arthropods is given, i.e. six-legged organism and diverse habitat. This
information was sufficient enough to explain the adaptations of arthropods, i.e. presence of
appendages (six-legged/ mouth parts/ antennae/ jointed legs/ wings etc.), presence of cuticle
(exoskeleton), small size, segmented body, high rate of reproduction and different developmental
processes (metamorphosis) and each mentioned adaptation was explained thoroughly such as
small size permits them to live in diverse type of localities from small microhabitat to macro
habitats. In part ii, better responses exhibited good knowledge of positive and negative impact of
insects on our economy. Some responses reflected only upon the positive impact, i.e. insects help
to boost up the economy in textile industry through sericulture (breeding of silk worm)/ food
industry through apiculture (breeding of honey bees for honey production)/ help in pollination as
pollen grains are carried by insects’ legs to other flowers helping in the dispersal of pollen
grains/ help in dispersal of seeds as seeds become attached with the insects’ appendages thus
disseminating seeds, maintaining ecosystem as some of them are scavengers which feed on dead
organisms thus maintaining food web.

Moreover, some other credit worthy responses gave description of negative impact of insects on
our economy such as insects (pests) affect economy by heavy attack on cash crops such as
cotton, rice and wheat/ many insects are vector of dangerous diseases like malaria, dengue virus,
Zika virus and African sleeping sickness causing economic loss and human loss/ some insects
cause annoyance/ nuisance in the environment etc.
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Weaker responses indicated lack of care in reading the stimulus which led to misinterpretation of
the given stimulus thus writing ambiguous answers or incomplete answers. These responses
mentioned the characteristics of insects and could not relate with the adaptation, i.e. different
types of mouth parts/ appendages. Some other weaker responses mentioned irrelevant answers
such as reduced coelom/ bilaterally symmetrical body plan etc.

Such kind of topics can be made more interesting for students by using preserved specimens/
models of animals and explore these topics through documentaries like ‘planet earth’. Students
must be given chance to brainstorm the adaptations by observing the physical features of
specimens.

Example:
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Question 11b:

i.  The labelled structures in the given diagram show different types of teeth.

Write the function of the parts labelled as X, Y and Z in the given diagram.

ii. Describe any FIVE steps involved in the movement of bolus from oral cavity to the
stomach.

Better responses displayed good knowledge in the identification of different types of teeth,
therefore, they were able to write the correct function of each labelled teeth, i.e. X, Y and Z to
cut or tear food into small chewable pieces, grip and tear food, and to crush and grind food
respectively. These responses showed an ability to compose their answer in a clear way and gave
a good description of each step in a sequence.
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Weaker responses mentioned a generalised function of all types of teeth, i.e. cutting/ tearing of
food. They did not specify the particular function of each type of tooth.

There was a wide range of weak responses starting from the very brief and vague which could
not differentiate between bolus and food particles. Such responses mentioned digestion of food
in the stomach/ peristalsis in stomach/ digestion in small intestine and oesophagus. They were
unable to describe the role of the parts of oral cavity in movement of bolus into oesophagus.
Most of the weaker responses struggled in the describing movement of larynx and epiglottis.

Each step in the movement of bolus from oral cavity to stomach is interlinked such as movement
of tongue leads other steps to occur. It is recommended for candidates to understand and learn
such topic using flowcharts.
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