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Aga Khan University Examination Board 

Notes from E-Marking Centre on HSSC-II Biology Examination May 2017 

Introduction 

This document has been produced for the teachers and candidates of Higher Secondary School 

Certificate (HSSC-II) Biology. It contains comments on candidates’ responses to the 2017  

HSSC-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. 
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General Observations 

Candidates who did not score well were mostly unable to understand the demand of the question; 

often because they had not read the question carefully. At times, candidates responded by 

restating the stem of the question. Furthermore, understanding the use of scientific terminology 

and interpretation of unseen diagrams and graphs was also weak. However, candidates outdid in 

the concepts of semi-conservative DNA replication, interphase of cell cycle and succession. 

Nevertheless, there is still room for improvement; mentioned below are few specific concepts 

that teachers need to focus in classrooms so that the candidates may perform better.  

a. Concept of meiosis in spermatogenesis and oogenesis, genome library, wild life corridors, 

evidences of evolution 

b. Illustration of Sarcomere in the mechanism of muscle contraction 

c. Classification of animals on the basis of source of heat production 

d. Pattern of X-linked recessive inheritance 
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Detailed Comments: 

Constructed Response Questions (CRQs) 

Question 1: 

The diagram shows a cross section of the spinal cord of human being. 

 

 

 

 

 

 

Describe the structures that are labelled as P and Q. 

Better responses correctly described the structures P and Q in the diagram, such as grey matter 

of spinal cord/ butterfly shape/ containing cell bodies of motor neurons, associated/ relay neurons 

and non-myelinated nerve fibres or tracts/ mixed neurons/ possesses a central canal/ forms three 

pairs of horns throughout most of the spinal cord and dorsal root ganglion/ contains the cell 

bodies of sensory neurons respectively.  

Example:  

 

  

Q

` 

P 



Page 4 of 36 

Weaker responses indicated that candidates were unable to correctly describe the structures. 

Most of the weaker responses gave ambiguous answers such as structure P is the collection of 

different neurons/ Q is white matter of spinal cord/ both P and Q help in transmission of 

information. 

Example: 

 

 

  

Question 2: 

Complete the given table stating the name(s) of structure(s) formed during spermatogenesis and 

oogenesis in meiosis I and II. 

 Structure(s) Formed During 

Spermatogenesis 

Structure(s) Formed During 

Oogenesis(before or after 

fertilisation) 

Meiosis I  

 

 

Meiosis II  
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Better responses stated the names of structure(s) formed during meiosis I and II of 

spermatogenesis as secondary spermatocytes and spermatids/ sperms respectively. The names of 

structure(s) formed during meiosis I and II of oogenesis as secondary oocyte and a polar body 

and ovum/ polar bodies respectively. However, better marks have been awarded to those 

responses which mentioned the names of parts of sperms in the meiosis II of spermatogenesis, 

i.e. head and tail and some have drawn the structure of sperm whereas, in meiosis II of oogenesis 

a circle was drawn labelled as egg/ ovum. 

Example: 

 

Weaker responses stated incorrect names of structures of spermatogenesis formed during meiosis 

I and II, i.e. primary spermatocytes/ spermatozoa/ spermatogonia and incorrect names of 

structures in meiosis I and II of oogenesis, i.e. primary oocyte/ oogonia. 

Candidates frequently confuse similar-sounding or similarly spelled terms in biology. Most of 

candidates were unable to distinguish between different biological terminologies, i.e. primary 

spermatocyte and secondary spermatocyte, spermatogonia and spermatid, primary oocyte and 

secondary oocyte. 

It is recommended to use flowcharts and diagrams for teaching this topic and integrating 

gametogenesis with meiosis for better understanding of the topic. This will enable students to 

develop conceptual linkages between different SLOs. 
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Example: 

 

Question 3a: 

Sara and Zara are twins but do not resemble each other. Describe the phenomenon responsible 

for this situation. 

Better responses showed correct comprehension of question statement, i.e. Sara and Zara are 

non-identical twins and described the phenomenon as independent fertilisation of two different 

zygotes by two sperms; therefore, they are genetically and phenotypically different from each 

other.  

Example: 
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Weaker responses showed lack of care in reading the question statement and it resulted in 

misunderstanding of the question. Most of the weaker responses focused on the first part of 

question, i.e. ‘Sara and Zara are twins’ and overlooked the connecting part of the question, i.e.  

‘But do not resemble each other’, therefore, some responses showed partially correct description 

but limited relevance to the question that had been asked. 

Example: 

 

Question 3b: 

Mention a property of metanephridia that makes it more developed than protonephridia. 

Better responses correctly mentioned the property of metanephridia, i.e. it is opened at both 

ends/ internal openings are present/ surrounded by a network of blood capillaries that assists 

excretory material formation and convoluted tubule. It is evident from the responses that 

candidates have better understanding of diagrams of excretory system (metanephridia) of 

earthworm and (protonephridia) of planaria.  

Example: 
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Weaker responses were unable to compare the excretory systems, i.e. metanephridia and 

protenephridia. It is advised that SLO number 15.5.2 should be discussed with the students using 

the diagrams of excretory systems of animals and students must be asked to compare the 

structures for better understanding of systems. Use of diagrams will improve the conceptual 

understanding of students. 

Example 1: 

 

Example 2: 

 

Question 3c: 

Justify that the given diagram depicts semi-conservative replication of DNA. 
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Better responses presented justification that the diagram depicts semi-conservative replication of 

DNA very clearly; such as, each daughter strand containing one old strand (parental) and new 

strand. Some other credit-worthy responses depicted that each strand of DNA serves as template 

to form new complimentary strand. 

Example 1: 

 

Weaker responses were unable to identify the given diagram as DNA strands and erroneously 

identified it as cylindrical tubes with dark and light shades. Some other weaker responses gave 

vague answers like crossing over/ duplication of fragments/ cloning of DNA strands, etc. In this 

question, typical diagram of DNA strands was not used which might have confused candidates. 

Therefore, it is advised to use multiple diagrams in classroom practice for better understanding 

of such concepts. 

Example: 
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Question 4a: 

The given diagram represents sarcomere in the relaxed condition. 

 

 

 

 

 

 

 

 

 

 

 

 

Sketch the sarcomere in the given space when it is in the contracted condition.  

Better responses showed the cross bridge formation/ attachment of myosin head with actin 

filament, disappeared H-zone; shorten I-band and A band and closer Z lines.  

Example 1: 

 

I-band A-band 

H-zone Z Z 

I-band 
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Example 2: 

 

Weaker responses redrew the diagram exactly the way it is presented in the question. Most of the 

weaker responses were unable to show attachment of myosin head with actin filament/ cross 

bridge formation. Diagram was labelled as contraction of Z-lines. A common misconception was 

observed that in the mechanism of muscular contraction Z- lines contract, whereas, Z-lines come 

closer due to overlapping of thick (myosin) and thin (actin) filaments. It is highly recommended 

to use diagrams/ images/ videos to deliver SLO 16.5.5for better understanding of this concept.   

Example 1: 
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Question 4b: 

Interphase is commonly known as the resting phase. 

Justify that, the above concept is misleading. 

Better responses showed clarity in the concept of interphase that, apparently at this stage, cell is 

not divided and thereby justifying that interphase is the stage of extensive metabolic activities. 

Example: 

 

Weaker responses displayed misunderstanding of the question statement. Most candidates 

rewrote the statement i.e., interphase is commonly known as resting phase. 

Example: 

 

 

  



Page 13 of 36 

Question 5a: 

The given diagram depicts the structure of a generalised root tip of a plant. 

 

 

 

 

 

 

 

 

 

 

 

i. Name the X-zone shown in the diagram. 

ii. Mention any THREE changes that occur in the cells of zone X. 

Better responses showed that candidates had a good understanding of the given diagram as they 

were able to correctly identify the X-zone as zone of elongation. 

Better understanding of diagram assisted to give appropriate answer to the second part of the 

question; therefore, candidates were able to mention correct changes occurring at zone of X such 

as cell volume increases due to uptake of water, plasticity of the cell wall increases and cell wall 

pressure reduces.  

Example: 

 

  

X -zone 
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Weaker responses indicated that candidates struggled to correctly identify the X-zone; therefore, 

they were unable to mention the changes taking place at the given zone. Weaker responses gave 

ambiguous and generalised answers such as development of cellular parts/ formation of tissues/ 

cell maturation, etc. 

Example: 

 

Question 5b: 

Why is the plane of cleavage furrow always perpendicular to the mitotic spindle during 

cytokinesis? 

Better responses exhibited candidates’ good understanding of cytokinesis, therefore, they were 

able to give correct reason, i.e. to ensure the segregation of two sides of chromosomes into 

separate daughter cells/ to ensure each daughter cell inherits one copy of each parent nucleus/ 

daughter cell inherits one copy of each parent nucleus/ equal distribution of cell content 

(chromosomes and cytoplasm). 

Example 1: 

 

Example 2: 
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Weaker responses reflected that candidates misunderstood the question. Most of the weaker 

responses did not meet the demand of question because they focused on ‘what’ happens rather 

than focussing on ‘why’ a particular event occurs during cytokinesis.  Answers were expected to 

be focused on the reason. Candidates are advised not only to learn what happens in a particular 

process but also to understand the purpose of that event. Hence, in classroom practice questions 

assessing ‘why’, ‘to what extent’, etc. should be focussed as well 

Example 1: 

 
 

Question 6a: 

Genome library is the collection of thousands of clones of DNA fragments. A genetic engineer is 

asked to find out the gene of interest from the genome library using GAATAC nucleotide 

sequence.  

How can the GAATAC nucleotide sequence be useful to search out gene of interest and trace 

out its location from genome library? 

Better responses exhibited wise use of information given in the stimulus, i.e. GAATAC 

nucleotide sequence. These responses accurately described the use GAATAC nucleotide 

sequence as a radioactive/ fluorescent probe which will hybridize/ pair up with its 

complimentary nucleotide sequence (gene of interest) and thus radioactive/ fluorescent probe 

will help to trace out the location. 

Example 1: 
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Example 2: 

 

Weaker responses displayed candidates’ inability to relate stimulus with question in order to get 

the correct answer. Such responses either ignored the stimulus or inaccurately used the 

information in the stimulus. Irrespective of stimulus, different techniques in genetic engineering 

were described; such as, gel electrophoresis, DNA finger printing or recombinant DNA 

technology.   

Example: 

 

Question 6b: 

When an Rh
–ve

 mother conceives an Rh
+ve

 baby, it may result in erythroblastosis foetalis. How 

can this condition be prevented? 

Better responses exhibited sound understanding of maternal-foetal Rh incompatibility. These 

responses mentioned the correct method of prevention from erythroblastosis foetalis, i.e. by 

giving mother an injection of Rh antiserum during pregnancy and immediately after birth. 

Example: 
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Weaker responses showed candidates’ lack of understanding of maternal-foetal Rh 

incompatibility, therefore, in most cases, candidates could not reach the correct answer. Such 

responses mentioned irrelevant answers such as Rh negative women marry Rh negative man or 

vice versa/ blood transfusion of mother, etc. 

It is advised to inculcate these concepts through case studies which help in better understanding 

of concept. 

Example: 

 

Question 6c: 

The International Union for the Conservation of Nature (IUCN) issues the yearly Red List of 

Endangered Species and provides conservation plans for the protection of endangered animals. 

One of the conservation plans is protection of wildlife corridors. 

How can wildlife corridors decrease the risk of extinction of endangered animals? 

Better responses reflected good understanding of wildlife corridors and their importance. Such 

responses gave correct description of the role of wildlife corridors to decrease the risk of 

extinction of endangered species, i.e. wildlife corridors allow movement of animals between 

natural areas thus providing alternate habitats and maximum chances of increase in population, 

and they also act as genetic trap or sink. 

Example: 
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Weaker responses reworded the stimulus in their answer without much added value; such as, 

they mentioned about protection and conservation of endangered species and biodiversity. There 

was a wide range of low scoring responses; from the very generalised to vague, i.e. prevention of 

wildlife from hunting/ smuggling/ wildlife breeding in zoos and safaris and protection of national 

parks/ dissemination of awareness about conservation. Candidates lost marks as they were not 

specific in their responses. 

Example: 

 

Question 7a: 

‘The more complicated a food web, the more stable the community is.’ How? 

Better responses exhibited good understanding of the stimulus. Candidates were able to relate the 

stability of a community with more complicated food web. These responses were successful in 

unpacking the key term ‘complicated food web’ and hence reached the correct description, i.e. 

complicated food web offers large variety of living organisms and if the number of one the 

organisms fall, the consumers have a choice to eat some other organism. There will be less 

competition among organisms and they might reproduce more successfully. 

Example: 
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Weaker responses showed that candidates struggled to understand the key point, i.e. 

‘complicated food web’ in the stimulus, and hence were unable to relate the stability of 

community with more complicated food web. Such responses described the food web and its 

components/ flow of energy in a food web. 

Example: 
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Question 7b: 

Diagram I represents the condition of an area after a volcanic eruption and diagram II depicts the 

condition of the same area after ten years. 

 

 

 

 

 

 

 

 

 

 

 

 

Identify the type of succession in the given scenario with a reason. 

Better responses were able to relate both diagrams to identify the type of succession correctly. 

Such responses provided the valid reason for their identification. This depicts the sound 

understanding of concept. 

Example: 

 

 

 

 

  

I II 
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Weaker responses gave vague identification of the scenario. However, a few responses presented 

correct identification but lost marks because they were not specific in reasoning. 

Example: 

 

Question 8a: 

How can comparative embryology prove to be an evidence of evolution? 

Better responses correctly described comparative embryology as evidence of evolution. 

Moreover, these responses validated description through example such as all vertebrate embryos 

go through a stage in which they have gill pouches on the sides of their throats and in the embryo 

of fish, salamander, monkey and man similarities are more apparent than differences. 

Example: 

 

Weaker responses defined the term embryology. Some other weaker responses presented very 

brief and generalised description such as ‘comparative embryology compares the different 

embryos of animals’. These responses failed to trace the common ancestry/ origin of animals. 

Candidates are advised to learn such topics through examples.   

Example: 
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Question 8b: 

The transmission of acquired characters is a concept of the Lamarck’s theory of evolution.  

Justify the rejection of the given concept of the theory using any TWO examples from your 

observation. 

Better responses used appropriate examples to justify the rejection of inheritance of acquired 

characteristics such as mutations as result of accidents and diseases are not inherited/ boring of 

hole in ears and nose of mothers is not inherited in new born babies/ circumcision observe in 

some cultures does not inherit, etc. 

Example:  

 

Weaker responses failed to give appropriate examples and gave ambiguous answers such as 

acquired characteristics do not inherit. Some other weaker responses described Lamarck’s theory 

of inheritance without mentioning any example.   

Example:  
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Question 9: 

Name and differentiate between the grassland in tropical and temperate climates. 

 

 

 

 

 

 

 Temperate Climate Tropical Climate 

Name    

Difference   

Better responses correctly stated names of grasslands in temperate and tropical climates, i.e. 

Prairies and Savana and mentioned the correct differentiating point(s). 

 

Weaker responses wrongly named tropical and temperate climate of grasslands and hence, were 

unable to differentiate correctly. It is evident from most of the low scoring responses that 

candidates were careless in reading the question because these responses stated names of other 

ecosystems such as tundra and boreal, whereas, question focuses on grassland in different 

climatic conditions.  

Example: 
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Extended Response Questions (ERQs) 

The following questions (10 and 11) offered a choice between part a and b. 

In question 10, most candidates chose to attempt part ‘a’. This shows their interest and better 

understanding of ‘mechanism of thermoregulation through negative feedback system’ as 

compared to the understanding of ‘human nervous system’ which was asked in part ‘b’.  

Similarly, in question 11 part ‘b’ was preferred over ‘a’. This indicates that candidates are more 

confident in understanding of ecology than pattern of X-linked recessive disease inheritance. 

Question 10a: 

i. Classify the following animals on the basis of source of heat production for 

thermoregulation.  

 Reptiles 

 Bats 

ii. Describe thermoregulation with reference to the negative feedback mechanism that takes 

place in the human body after a vigorous exercise. 

Better responses correctly classified reptiles and bats as ectotherms and heterotherms animals. 

This demonstrates good understanding of classification of animals on the basis of source of heat.  

In the second part better responses articulated their answer very efficiently to describe each 

component of negative feedback mechanism for thermoregulation after vigorous exercise, i.e. 

after vigorous exercise body temperature increases, brain or thermostat in hypothalamus 

activates cooling mechanism such as skin blood vessels dilate (vasodilation) to radiate heat from 

skin surface and sweat glands activates to increase evaporation for cooling; thus, decreasing the 

body temperature.   
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Example: 

 

 



Page 26 of 36 

Weaker responses demonstrated a general trend in incorrect classification of reptiles and bats as 

endotherms/ homeotherms / warm blooded and cold blooded animals. Such responses failed to 

understand the part of question which tells about the criterion for the classification of given 

animals, i.e. classification on the basis of their source of heat production. It is recommended to 

use examples from daily life to inculcate an understanding of such kind of topics. For example, 

reptiles such as lizards bask in the sun because they absorb heat energy from their environment/ 

use external sources of temperature to regulate their body temperatures; therefore, they are 

classified as ectotherms. Ectotherms are colloquially referred to as cold-blooded even though 

their body temperatures often stay within the same temperature ranges as warm-blooded animals. 

In the second part weaker responses depicted candidates’ inability to describe the mechanism of 

thermoregulation after vigorous exercise through negative feedback mechanism.  Most of the 

responses failed to connect the situation in the given stimulus with its correct mechanism of 

thermoregulation. Hence, such responses provided ambiguous and generalised description of 

thermoregulation such as erection of hair/ reduction of blood flow towards skin/ accumulation of 

subcutaneous fat etc. 

  

https://www.boundless.com/biology/definition/source/
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Example: 
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Question 10b: 

The given diagram depicts a stressful condition where a dog is running after an officer. After 

running for 20 minutes, he is rescued and he gets out of this stressful condition. 

 

 

 

 

 

 

 

 

i. Describe the effects of stimulations of sympathetic nervous system on the liver, cardiac 

muscles, pancreas and adrenal medulla of the officer. 

ii. Describe any THREE roles of parasympathetic nervous system in the relaxed situation 

when the officer is rescued. 

Better responses revealed accurate understanding of the stimulus and key terms given in the 

question. Such responses correctly described the effects of stimulations of sympathetic nervous 

system on the liver, cardiac muscles, pancreas and adrenal medulla. Moreover, this description 

was further elaborated by giving an account of the purpose of physiological changes, e.g. 

increase in glycogenolysis to provide maximum energy to the body, increase in heart rate to 

maximum distribution of oxygen to the muscles, pancreas to promote glucagon secretion for 

maximum energy and secretion of epinephrine and norepinephrine to prepare for emergency 

situations.  

Better responses smartly used the information given in the first part of the question, i.e. effect on 

liver, cardiac muscles, pancreas and adrenal medulla to write their answer with respect to 

parasympathetic nervous system. Such as to increase glycogen synthesis and bile secretion by 

liver, decrease the cardiac muscle contraction, increase the secretion of digestive enzymes from 

the pancreas and insulin and no effect on the adrenal medulla. 
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Example: 
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Weaker responses indicated lack of understanding of the given situation and thus provided rote-

learned or generalised description of sympathetic nervous system such as sympathetic system is 

one of the divisions of autonomic nervous system/ it prepares body for emergency situations/ it 

maintains homeostasis in the body, etc. Some other responses gave incorrect physiological 

changes such as sympathetic nervous system affects liver, increases bile secretion, pancreas to 

increase digestive enzymes. 

In the second part weaker responses exhibited confusion between role of sympathetic and 

parasympathetic nervous system. However, the demand of the question was very explicit; i.e. ‘to 

describe the role of parasympathetic nervous system in the relaxed situation when the officer is 

rescued’. This indicates cursory reading of the question which led to poor performance. 

A general trend was evident from weaker responses, i.e. candidates provided memorised general 

description of sympathetic and parasympathetic nervous system; irrespective of the given 

stimulus. Hence, it is advised during classroom practice to connect examples from daily life for 

encouraging a better understanding of the topic.    

Example: 
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Question 11a: 

The given pedigree shows the inheritance of haemophilia 

 

 

 

 

 

 

 

 

i. Identify the phenotypes of the unknown offspring in the given pedigree. 

ii. Describe the pattern of inheritance of haemophilia in male and female individuals referring 

to the given pedigree. 

Better responses correctly identified the phenotypes of offspring.  

Better responses precisely articulated the pattern of inheritance of haemophilia in males and 

females. Such responses demonstrated extensive understanding of haemophilia as an X-linked 

recessive disease.  

  

? ? ? 

 

 Normal male 

Carrier female 

Haemophiliac 

male  

Haemophiliac female  

Normal female 

Key: 
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Example: 

 

Weaker responses incorrectly identified the phenotypes of offspring as haemophilic female, 

normal male and normal female. Most of the other responses made random guesses which was 

indicative of their lack of understanding. 

Weaker responses failed to describe the pattern of inheritance because of the lack of 

understanding of the key concept of haemophilia as sex linked recessive disease. Such responses 

described the condition, symptoms and treatment of haemophilia which was not the demand of 

the question. Some other weaker responses correctly mentioned the genetics of haemophilia but 

were unable to describe the pattern of inheritance. 
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Example: 
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Question 11b: 

The given diagrams show different stages involved in xerarch. 

 

 

 

 

 

 

 

 

 

 

 

 

i. Identify and arrange the given stages in their correct order.  

ii. Describe the features of any THREE of the given stages. 

Better responses correctly identified and arranged the given stages of xerarch. 

Better responses were able to describe the features of different stages due to better understanding 

of given diagrams. Most frequently described stages were crustose lichen stage, shrub stage and 

climax forest. 

  

I 

Tree 

II 

Annual 

grass Shrub

III 

Perennial 

grass 

IV 

Bare 

VI 

Mosses 

Lichen 

V 
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Example: 
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Weaker responses incorrectly identified and arranged different stages involved in xerarch and 

displayed poor understanding of the diagrams given in the stimulus. 

Weaker responses gave irrelevant descriptions of stages because most candidates were unable to 

identify the stages correctly. Some other weak responses mentioned name of stages but failed to 

give correct description. 

Example: 

 


