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FOREWORD

The National Examinations Council of Tanzania (NECTA) is pleased to issue this
Candidates’ Item Response Analysis Report (CIRA) on the Biology for the
Advanced Certificate of Secondary Education Examination (ACSEE), 2022. The
purpose of this report is to provide feedback to all education stake holders and
students on the achievement of the implementation of advanced level Biology
syllabus in the classroom through the candidates’ performance. This is because,
primarily, the candidates’ performance isan indicator of the effectiveness of
classroom teaching and learning.

The report reveals the candidates’ good performance on the ACSEE Biology
subject since 99.26 per cent of the candidate passed the examination. The
candidates’ good performance was a result of their good mastery of the
fundamental concepts, principles and skills of biological science as specified in the
syllabus.

The topics which were well performed are: Evolution, Transportation, Growth and
Development, Ecology, Comparative Studies of Natural Groups of Organisms,
Gaseous Exchange and Respiration, Regulation/Homeostasis, Nutrition, Cytology,
Reproduction, Coordination and Genetics. However, the topic Principles of
Classification had weak performance.

NECTA expects that this feedback will help the prospective candidates to identify
the strengths and weaknesses demonstrated by ex-candidates and work on them in
the course of learning before sitting for the ACSEE. The feedback will also help
teachers to identify areas where students have learning problems and take
appropriate measures during the teaching and learning for improvement. Moreover,
it is the NECTA'’s belief that education stakeholders will continue to take
necessary measures for strengthening the teaching and learning of the Biology
subject especially, those areas identified as challenging to candidates. This will
ultimately enhance students’ competenciess stipulated in the Biology subject
syllabus for better performance in future examinations by NECTA.

Finally, NECTA extends its gratitude to all examination officers and others who

participated in preparing this report.

Athumani S. Amasi
EXECUTIVE SECRETARY

v



1.0

INTRODUCTION

This report presents the analysis of the candidates’ performance in ACSEE
Biology subject conducted on May 2022. The examination was set based
on the 2019 Biology Subject Examination Format. It had three papers
namely; 133/1 Biology 1, 133/2 Biology 2 and 133/ Biology 3. Biology 1
and 2 were theory papers, while 133/3 Biology 3 was a practical paper. The
133/3 Biology 3 practical paper was categorised into paper 133/3A Biology
3A, 133/3B Biology 3B and 133/3C Biology C. The candidate was to sit for
only one category. The 133/1 Biology 1 and 133/2 Biology 2, carried a total
of 100 per cent each while the 133/3 Biology 3 weighed 50 per cent.

The 133/1 Biology 1 examination paper had 10 questions divided into
sections A and B. Section A had seven (7) short answer questions. The
candidates were required to respond to all questions. Each question carried
ten (10) marks. Section B had three (3) structured/essay-type questions.
The candidates were required to answer two (2) questions and each
question carried 15 marks. As for the 133/2 Biology 2 examination paper
six (6) structured/essay-type questions were contained therein and the
candidates were required to respond to five (5) questions. Each question
carried 20 marks. The 133/3A Biology 3A, 133/3B Biology 3B and 133/3C
Biology C papers had three (3) questions each. Question one (1) carried
twenty (20) marks and the other two questions carried fifteen (15) marks
each. The candidates were required to answer all the questions in
whichever selected category.

A total of 27,534 school candidates sat for the examination where 99.26 per
cent passed. Further analysis showing pass grades based on sex is presented

in Table 1.

Table 1: The candidates’ Performance in Biology ACSEE 2022

Sex Grades
A B C D E S
Male 18 636 | 4,158 | 6,963 2,910 | 237
Female 23 378 | 2,392 | 5,942 3,232 | 334
Total 41 1,014 | 6,550 | 12,905 6,142 | 571
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Table 1 shows that most of the candidates (12,905) obtained D grade while few
(41) of them obtained A grade, of which females were the majority (23).

The comparison of the candidates’ performance between 2021 and 2022
reveals that the performance in 2022 has increased by 2.45 per cent.

The next part shows the analysis of the candidates’ performance on each
question in 133/1 Biology 1, 133/2 Biology 2 and 133/3 Biology 3 in the
2022 ACSEE.

ANALYSIS OF THE CANDIDATES’ PERFORMANCE ON EACH
QUESTION

The candidates’ performance on each question in each Biology subject
paper is analysed by indicating the topic and competencies tested, the
requirement of each question and the percentage of the candidates who
attempted the question. In addition, the percentage of the candidates who
had good, average or weak performance, based on their responses is shown.
The performance on a question is considered to be good if the percentage of
the candidates who correctly responded to it is ranging from 60 to 100;
average if the percentage is ranging from 35 to 59 and weak if the
percentage is from 0 to 34. Furthermore, green, yellow and red colours are
used in graphs/charts/tables to indicate good, average and weak
performance levels respectively.

133/1 - Biology 1

The paper comprised a total of 10 questions which were set from seven (7)
topics, namely; Cytology, Principles of Classification, Coordination,
Nutrition, Gaseous exchange and respiration, Reproduction and
Transportation. The candidates’ response analysis for each question is as
follows:

Question 1: Cytology

Part (a) of the question measured the candidates’ competence pertaining to
the effect of temperature to enzymes’ action. The candidates were given a
scenario that;



A scientist placed 2cm® of starch solution in a test tube
followed by 2cm?® of saliva which was boiled to 75 °C. He then
carried out starch test and observed a positive result.

The candidates were then required to briefly explain the observation. Part
(b) measured the candidates’ competence pertaining to the cell structure
and function by requiring them to explain the advantages of the organelles
to be bounded with the membranes.

The data reveal that 100 per cent of the candidates responded to the
question. The analysis of their performance is shown in Figure 1.

Scores
m0-3
o035-5
m6-10

18.40%

Figure 1: Distribution of Candidates' Scores on Question 1

Figure 1 reveals the candidates’ poor performance in question 1 since only
28.35 per cent scored from 4 to 10 marks out of the 10 marks allotted to
this question.

The candidates who scored low marks (0 - 3) had inadequate knowledge of
the effect of above optimal temperature on salivary amylase. They were
also not aware that the structure of an enzyme is maintained by bonds
which tend to break under above optimum temperature and cause distortion
of their three dimensional shape. For example, one of the candidates wrote
that salivary amylase has strong ionic bonds that cannot be broken by 75°C
therefore starch is hydrolysed to maltose. This candidate was not aware of
the weak hydrogen bond present in enzyme molecule which can easily be
broken by above optimal temperature. There were some candidates who did
not understand the demand of the question as they tabulated the food test
report in part (a). In part (b), most of the candidates wrote the functions of
cell wall/cell membrane instead of the advantages of binding the organelles
with the membrane. For example, one of the candidates wrote such an
3



incorrect response as cell membrane maintains the shape of the cell.
Another candidate wrote cell membrane controls what enters or leaves the
cell. Extract 1.1 is a part of an incorrect response from one of the candidates.
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Extract 1.1: A sample of the candidates’ incorrect responses to question 1(a)

In Extract 1.1, the candidate responded to the question by tabulating the
food test report in part (a) instead of explaining a positive starch test
observed after adding saliva boiled to 75°C.

On the other hand, the candidates who scored average marks (4 - 5)
obtained most of the marks in part (b) as they gave from one to two correct
explanation on the advantages of the organelles to be bounded with the
membranes. However, in part (a) they were aware that above optimal
temperature causes denaturation/change of shape of the enzyme molecule
but they lost some marks because they gave partial explanation on how
denaturation is brought about.

The candidates who scored high marks (6 - 10) were knowledgeable about
the effect of above optimal temperature (75°C) in salivary amylase. They
were aware that when salivary amylase contained in the saliva is heated to
the above optimal temperature, it becomes denatured. This is due to the
increase of the kinetic energy which causes vibration of molecules of
salivary amylase and breaks the weak hydrogen bond. This in turn, makes
the enzyme unable to convert starch into maltose. Hence a positive result
on starch tests. In part (b), the candidates demonstrated clear understanding
of the advantages of the organelles to be bounded with the membranes.

4



212

Extract 1. 2 is a sample of responses from the candidate who scored high
marks.
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Extract 1.2: A sample of the candidates’ correct responses to question 1(b)

Question 2: Principles of Classification

5

In Extract 1.2, the candidate correctly described the effect of temperature
on salivary amylase and clearly explained the advantages of binding the
organelles with membrane(s).

The question measured the candidates’ competence concerning with
taxonomic keys where in part (a) they were required to give reasons as to
why biologists needed a biological key. In part (b), they were required to



describe the procedures of constructing a dichotomous key and explain how
itis used.

The question was attempted by 100 per cent of the candidates. The analysis
of the candidates’ performance is presented in Table 1.

Table 1: Distribution of the Candidates' Scores on Question 2

Scores Description Per centage of Candidates

. Weak | 8210 |
4-5 16.72
| |

Table 1 reveals that the candidates’ general performance in this question
was weak because only 17.90 per cent of the candidates scored from 4 to 9
marks. This question was the poorest performed one.

The candidates who scored low marks (0 - 3) demonstrated lack or partial
knowledge of the tested concepts. These candidates either constructed the
dichotomous key instead of describing its construction and use, or
described the procedures for using dichotomous key instead of how to
construct it. For example, one of the candidates wrote: In constructing the
key the organisms with most distinctive features will first be grouped; keep
on subdividing until the last individuals are distinguished. Another
candidate wrote: Take one organism and observe its external features (ii)
Matching organisms’ features to the contrasting feature in the key (iii)
Choose statement which match to the features of the organism in the
couplet (iv) Follow the instruction stipulated in the matched statement until
the name of the organism is obtained. Extract 2.1 shows a sample of
incorrect responses from one of the candidates.
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Extract 2.1: A sample of the candidates’ incorrect responses to question 2
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2.1.3

Extract 2.1 shows that in part (a), the candidate stated the advantage of a
natural system of classification instead of the significance of a biological
key. In part (b)(i), the candidate mixed up the procedures for constructing
a key and the one for using the constructed key to classify organisms.

The candidates who scored average marks (4 - 5) lost some marks in part
(b) (i) because they gave incomplete procedures for constructing a
dichotomous key.

The candidates who scored high marks (6 - 10) had adequate knowledge
pertaining to the importance of biological keys. In addition, they were
aware of the ways for constructing and using the dichotomous key.
Therefore, in part (b)(i), they pointed out important procedures for
constructing dichotomous key such as; collection of data by laying out the
organism to be keyed in front of you, recording of data on note card by
listing the species to be key along one side and the character to study
along the other side. The procedure continues by grouping organisms with
the most distinctive features by starting with features that separate the
living things to be keyed into two groups of similar number, using two
statements of ‘present’ vs ‘absent’ to make couplets usually starting with a
noun, and then continue to subdivide the organisms until the last
individuals are distinguished.

In part (b)(ii), the candidates explained how to use a dichotomous key in
identifying the organisms by taking one organism and observe its external
features. The procedure continues by matching the features of the
organisms to the first contrasting features in the key, choosing the
statements which resemble to the features of the organism in the
couplet/key number one and following the instruction stipulated in the
matched statement until the name/group of the organism is obtained.

Question 3: Coordination

The question measured the candidates’ competence in the nervous
coordination in mammals. Part (a) required the candidates to explain what
would happen to organisms if their nervous system is severely damaged. In
part (b) the candidates were provided with Figure 1



< Direction of impulse

Figure 1

Then the candidates were required to identify with reason the type of
neuron represented by the figure. In addition, they were required to explain
what would happen if each of the parts labelled A and B would be severely
damaged.

The question was attempted by all the candidates (100%). The candidates’
performance is shown in Table 2.

Table 2: Distribution of the Candidates' Scores on Question 3

|
| |

Scores Description Per centage of Candidates

Table 2 indicates an average performance in question 3 since 38.94 per cent
of the candidates scored from 3.0 to 9.0 marks.

The candidates who scored high marks (6 - 9) had sufficient knowledge
concerning with the functions of the nervous system. Therefore, in part (a),
they correctly stated the effects that organism will face if the nervous
system is severely damaged. For instance, they stated such effects as failure
of the neurone in detecting the stimuli, transduction and transmission of the
impulse. In part (b), they demonstrated clear understanding of the structures
of all types of neurons and their features such that they correctly identified
the type of neuron presented by Figure 1, as sensory/afferent because the
nuclear is at the middle/not at the end of the neuron. Moreover, they were
aware of the role of Nissl’s granule in the neuron that is the production of
proteins and enzymes. They were also aware of the myelin sheath that
provides insulation and speeds up the transmission of impulse along the

8



nerve. Therefore, they correctly explained the effect that an organism will
face if the given parts (A: Nissl’s granule and B: myelin sheath) will be
severely damaged. Extract 3.1 shows responses of a candidate who scored
high marks in this question.
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Extract 3.1: A sample of the candidates’ correct responses to question 3(a)

In Extract 3.1, the candidate demonstrated good competence related to

nervous system in mammals by pointing out the effects of damaging the
organism’s Nervous system.

The candidates who scored the average marks (4 - 5) had insufficient
knowledge of the functions of the nervous system. Therefore, in part (a),
they correctly stated the effects that an organism will face if its nervous
system is severely damaged. Likewise, in part (b)(i), they gave correct
identification of the neuron. However, in part (ii), they were not aware of
the functions of the parts labelled A (Nissl’s granule) and B (myelin sheath)

9



hence they gave incorrect explanation on what would happen to the neuron
if that parts were severely damaged.

On the other hand, some candidates who scored low (0 - 3) marks had
inadequate knowledge concerned with the functions of the nervous system.
Therefore, they either scored no marks in any part of the question or scored
few marks in one part. Most of the candidates regarded neuron as sense
organs and gave responses such as: if the nervous system is severely
damaged an organism would not be able to see; an organism would not be
able to hear and an organism would not be able to sense or touch. In part
(b), they identified the type of neuron as myelin neuron which was not
correct because myelin is not a neuron but a protective sheath that
surrounds the neuron. Another candidate incorrectly identified part A as
nucleus instead of Nissl’s granule and wrote; if it is severely damaged the
neuron will die. There was also a candidate who identified part A as
mitochondria and wrote: if it is severely damaged energy production will
not occur. On the other hand, one of the candidates incorrectly identified
part B as axon instead of myelin sheath and wrote: if it is severely damaged
there will be low rate of metabolism. Extract 3.2 is a sample of weak
responses from one of the candidates.
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Extract 3.2: A sample of the candidates’ incorrect responses to question

3(b)(iii)

Extract 3.2 shows that, in part (b)(iii), the candidate incorrectly identified

part A as nucleus instead of Nissl’s granules. Hence he/she wrote; if part A

is damaged, low energy production will occur. The candidate was not
10
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aware of mitochondria as the ones concerned with energy production and
not the nucleus.

Question 4: Nutrition

The question assessed the candidates’ competences pertaining to food
manufacturing in plants (photosynthesis). In part (a), the candidates were
required to explain how light energy from the sun is trapped and collected
to the photosystems. In part (b), they were supposed to explain how
electron transport takes place in photosystem I (PSI) and 11 (PSII).

The question was responded by all the candidates (100%). The candidates’
performance was weak as shown in Figure 2.

Scores

m(0-3
4-5

m6-10

21.47%

Figure 2: Distribution of Candidates' Scores on Question 4

Figure 2 shows that the performance of the candidates was weak because
more than half of the candidates (69.81%) scored from 0.0 to 3 marks.

The candidates who scored low marks (0 - 3) either gave incorrect response
to all parts of the question or gave some correct responses in part (a). The
candidates who scored zero, were not conversant with the trapping of solar
energy which is done by green pigment called chlorophyll. The pigments
act as funnel by collecting photons of light as they are arranged in
association with proteins and lipid molecules in the thylakoids
membrane/grana of the chloroplast. Then, the pigments transfer the energy
into special molecules of chlorophyll in a reaction centre that is
photosystem | abbreviated as PSI (P700) and Photosystem 1l abbreviated as
PSII (P680). Therefore, in part (a), these candidates failed to explain how
energy is trapped from the sun. Some of the incorrect responses given by
the  candidates were; solar energy is trapped through

11



photophosphorylation. These candidates were not aware that
photophosphorylation is the formation of energy in form of ATP using
energy from the sun.

In part (b), these candidates failed to understand that when light is absorbed
by a chlorophyll molecule in the reaction centre PSI, an electron is
displaced and transferred to a protein called electron acceptor. The electron
acceptor passes the electron downhill to Nicotinamide Adenine
Dinucleotide Phosphate (NADP) which is reduced to NADPH. The energy
released is used to form ATP. Some electrons go back to photosystem 1 to
fill the left gap. On the other hand, when PSII absorbs light, an electron is
displaced from it and passes to the electron acceptor. The electron is then
passed along a chain of electron carriers including cytochrome and pay
back the electron that was displaced from PSI. The electron deficit created
in photosystem 11 is payed back by electrons from photolysis of water.

In part (b), most of the candidates mixed up the transfer of electron in PSI
and PS Il. For example, one of the candidates wrote; the gap left by
electron excited from photosystem | will be replaced by electron from
photolysis of water. This is incorrect because the electron from photolysis
of water pays back the deficit of electron in photosystem Il. There were
also some candidates who listed some components of the photosystems |
and Il instead of explaining how electron transport takes place in the
photosystems | (PSI) and Il (PSII). Extract 4.1 is a sample of an incorrect
response from one of the candidates.

12
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Extract 4.1: A sample of the candidates’ incorrect responses to question 4

In Extract 4.1, the candidate explained cyclic and non-cyclic
photophosphorylation in part (a) instead of the process for capturing and
collecting energy from the sun. In part (b), he/she identified some
components of photosystems instead of explaining how electrons moves in

the photosystems.
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2.15

The candidates who scored average marks (4 - 5), most of them obtained
the marks in part (b) by explaining three to four points on how light energy
from the sun energy is trapped and collected. However, in part (a) they did
not score any marks.

The candidates who scored high marks (6 -10) had enough knowledge of
photosynthetic pigments which trap light energy from the sun. Therefore, in
part (a), they correctly explained how light energy from the sun energy is
trapped and collected. Moreover, they were aware that the electron from
PSI takes cyclic pathway while the one from PSII | takes non-cyclic
pathway. Therefore, they correctly explained how electron transport takes
place in the photosystems. Extract 4.2 is a sample of correct responses from
one of the candidates who scored high marks.
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Extract 4.2: A sample of the candidates’ correct responses to Question 4(b)

In Extract 4.2, the candidate correctly explained how electron transport in
photosystem | takes place. He/she was aware that electron in PSI takes a
cyclic pathway.

Question 5: Gaseous exchange and respiration

Part (a) of the question measured the candidates’ competence related to
gaseous exchange in mammals where they were required to justify the need
for respiratory surface to have; large surface area to volume ratio, thin
membrane, moist surface and permeable membrane. In part (b), the question
measured the candidates’ competence concerned with the fate of pyruvic acid
under anaerobic respiration. Specifically, the candidates were required to
explain how pyruvic acid is converted to ethanol.
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The candidates who attempted this question were 100 per cent where 72.10
per cent passed. Further analysis of the performance is shown in figure 3.

Scores

m0-3
03.5-55
m6 - 10

Figure 3: Distribution of Candidates' Scores on Question 5

Figure 3 indicates that the performance on the question was good owing to
the fact that about three quarters of the candidates (72.10%) scored from
3.5 to 10 marks.

The candidates who scored high mark (6 - 10) have correctly justified the
need for the respiratory surface to have features such as large surface area
to volume ratio, thin membrane, moist surface and permeable membrane.
Moreover, they were aware of the ways through which pyruvic acid is
converted to ethanol. Extract 5.1 is a sample of the correct responses from
one of the candidates.
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Extract 5.1: A sample of the candidates’ correct responses to question 5

In extract 5.1, the candidate correctly explained the reason for the
respiratory surface to have features such as thin membrane which increases
the speed to which the gas to passes through. Also he/she was aware that in
the absence of oxygen pyruvate is decarboxylated then reduced to ethanol.

The candidates who scored average marks (3.5 - 5.5) lost some marks in part
(b) because they were not aware of the ways through which pyruvic acid is
converted to ethanol. Some mixed the coenzymes NAD used in fermentation
with NADP that is used in photosynthesis. There were also some candidates
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who wrote hydrogenation as the first stage of conversion of pyruvate to
ethanal instead of decarboxylation.

The candidates who scored low marks (0 - 3) either wrote incorrect responses
in all or most of the parts. Some of the incorrect responses written in part (a)
were; permeable membrane facilitates the reabsorption of water content in
the plant increases, respiratory surface needed to be moist in order to
neutralize the concentration of gases so as it can be in a form that can be
used in respiration and thin membrane allows large amount of air to pass
through. In part (b), one of the candidates wrote; pyruvic acid can be
converted to ethanol by removing oxygen from the pyruvic acid. All these
responses indicate the candidates’ partial knowledge of the tested concepts.
Extract 5.2 is a sample of the incorrect responses from one of the candidates.
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Extract 5.2: A sample of the candidates’ incorrect responses to question
5(a)
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In extract 5.2, the candidate incorrectly described adaptive features of the
respiratory surfaces. This candidate lacked the understanding of adaptation
features of the respiratory surface.

2.1.6 Question 6: Cytology

Part (a) measured the candidates’ competence regarding the importance of
features of the cell membrane. Specifically, the candidates were required to
explain what will happen if the cell membrane lacks antigens. Part (b)
measured the candidates’ competence pertaining to the constituents of the
cell (water) where they were required to explain the importance of water to
plants.

The data show that all candidates (100%) responded to the question. The
analysis of their performance is shown in Figure 4.

Scores
m0-3
O35-5
m6-10

36.78%

Figure 4: Distribution of the Candidates' Scores on Question 6

Figure 4 indicates that 71.25 per cent of the candidates scored from 3.5 to
10 marks while 28.75 per cent scored from 0 to 3 marks.

The candidates who scored high marks (6 - 10) were aware of the roles of
antigens in the membrane of the cell which are; identification markers, cells
recognition and metabolic activities. Thus, in part (a), they correctly
explained what will happen if the cell membrane lacks antigens. Moreover,
they were aware of the importance of water for physical and chemical
processes of the plant such as germination, photosynthesis, fertilization (in
lower plants), opening and closing of stomata, cooling and transportation of
solutes in the phloem. Extract 6.1 is a sample of the part of the correct
responses from one of the candidates.
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Extract 6.1: A sample of the candidates’ correct responses to question 6(b)

In Extract 6.1, the candidate gave correct importance of water to the plants
such as cooling, transport and metabolism.

The candidates who scored average marks (3.5 - 5) obtained most of the
marks in part (b) as they explained two to three importance of water to
plants. However, in part (a), they lost all the marks because they were not
aware of the roles of antigens in the membrane of the cell.

On the other hand, the candidates who scored low marks (0 - 3) either gave
incorrect responses in all parts of the question or obtained one to two points
in part (b) but not in part (a). In part (a), some of the candidates incorrectly
regarded antigen as a protective cover of the cell as they wrote: if cell lack
antigen it will die because it will not have a protective cover, it will be
damaged. In part (b), Extract 6.2 is a sample of incorrect responses from
one of the candidates.
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Extract 6.2: A sample of the candidates’ incorrect responses to question 6(a)

In Extract 6.2, the candidate responses focused on the role of the cell
membrane instead of the antigen. Also the candidate stated the chemical
composition of water which are hydrogen and oxygen instead of explaining
the importance of water to plants.

2.1.7 Question 7: Reproduction

Part (a) of the question required the candidates to trace the correct order of
the parts of the ovary through which pollen tube must grow in order to reach
the embryo sac and to identify a part which performs similar function as
umbilical cord in human being. In part (b), the candidates were required to
identify parts of the seed which will develop from each of the parts B, D, G
and F, and the fate of parts A and | after fertilization.
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Germinating pollen grain
travena

The data show that all candidates responded to the question. The analysis of
their performance is shown in Table 3.

Table 3: Distribution of the Candidates' Scores on Question 7

Scores Description Per centage of Candidates

| |
35-5
| |

Table 3 indicates a weak performance in question 7 since more than three
quarters of the candidates (81.94%) scored below the pass marks (0 - 3) and
none of them scored all the 10 marks.

The candidates who scored low marks (0 - 3) either gave incorrect
responses in all parts or gave one correct point in part (a)(ii) and/or (b) (i).
In part (a) (i), most of the candidates were not aware of the roles performed
by each part of the flower. Therefore, they failed to trace the correct
pathway taken by a pollen tube towards the embryo sac. For instance, one
of the candidates wrote such incorrect responses as; A: style, B: ovary wall,
C: nucellus and D: integuments instead of A, B and I. Likewise in parts
(b)(i), one of the candidates incorrectly wrote; part B will develop into fruit
while G will develop into seed instead of B will develop into pericarp and
part G into endosperm. Extract 7.1 is a sample of the incorrect responses
from one of the candidates.
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Extract 7.1: A sample of the candidates’ incorrect responses to question 7

In Extract 7.1, the candidate gave incorrect order through which the pollen
tube must grow in order to reach the embryo sac, that is C; Chalaza, D:
Integument and I: Micropyle. He/she also gave incorrect changes which
occur to the flower after fertilization such as development of G into fruit
instead of endosperm.

The candidates who scored average marks (4 - 5) scored most of the marks
in part (a) but not in part (b). On the other hand, those candidates who
scored high marks (6 - 10) had enough knowledge of the functions of
different parts of a flower as they correctly listed the order in which pollen
tube must grow to reach the embryo sac. They were also aware that funicle
(E) has the same function as the umbilical cord in human being. Moreover,
they had clear understanding of the changes which occur in the flower after
fertilization. Extract 7.2 is a sample of the correct responses from one of the
candidates.
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Extract 7.2: A sample of the candidates’ correct responses to question 7

In Extract 7.2, the candidate demonstrated good mastery of the concept of
changes which occur in a flower after fertilisation. He/she wrote correctly
the order through which the pollen tube must grow in order to reach the
embryo sac and also the changes which occur in the flower after
fertilization.

Question 8: Gaseous Exchange and Respiration

The question measured the candidates’ competence with regards to
respiration, specifically in identifying the essential features in glycolysis,
Krebs’ cycle and electron transport chain and explains how electron
transport chain occurs in aerobic respiration.

The question was attempted by 38.00 per cent of the candidates. It was the
least attempted question among the optional questions. Figure 5 illustrates
the candidates’ performance in question 8.
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Figure 5: Distribution of the Candidates’ Scores on Question 8

Figure 5 shows that the candidates’ performance on Question 8 was poor
because more than half of them (68.01%) scored below average marks (O -
5).

Most of the candidates who scored low marks (0 - 5) either lacked/had
inadequate knowledge of essential features of glycolysis, Krebs’ cycle and
electron transport chain. Those who scored from 1 to 5 marks gave two to
three correct features of glycolysis and Kreb’s cycle. However, they were
not familiar with the way electron transport chain in aerobic respiration
takes place. Thus they lost most of the marks in this part. There were also
some of the candidates who gave incorrect features of glycolysis, Kreb’s
cycle or Electron transport chain. For example, some candidates drew the
diagram showing Kreb’s cycle instead of analysing its essential features.
Another candidate wrote the features of electron transport chain as;
electron chain takes place in the cytoplasm and its hydrogen emits ATP.
This candidate was not aware that electron transport chain takes place in
the cristae and it is characterised by oxidation and reduction. Extract 8.1 is
a sample of incorrect responses from one of the candidates.
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Extract 8.1: A sample of a part of the candidates’ incorrect responses to
question 8

In Extract 8.1, the candidate wrote site of occurrence of glycolysis, Kreb’s
cycle and electron transport chain instead of their essential features. He/she
also gave the end products in each process of which, some are not correct.
For example, the acetyl CoA is not the product of Krebs cycle but the
product formed in a transition stage that is the stage between glycolysis and
Kreb’s cycle.

The candidates who scored average marks (5.5 — 8.5) correctly explained
some essential features of glycolysis, Krebs’ cycle and electron transport
chain. However, they gave partial explanation pertaining to the way
electron transport chain takes place as a result they scored from 1 to 2
marks in this part.

The candidates who scored high marks (9 - 15) demonstrated good
understanding of the features of glycolysis which are phosphorylation of
the sugar, lysis of the phosphorylated sugar and oxidation by
dehydrogenation. They also pointed out the features of Krebs’ cycle which
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2.19

are decarboxylation and oxidation by dehydrogenation. As for electron
transport chain, they pointed out oxidation and reduction. Moreover, they
outlined correct events of electron transport chain by pointing out the
transportation of electron and hydrogen proton from one complex to
another while releasing energy which is harnessed for the combination of
ADP and Pi to form ATP. Extract 8.2 is a sample of a part of the correct
responses from one of the candidates.
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Extract 8.2: A part of the candidates’ correct responses to question 8

In Extract 8.2, the candidate gave correct essential features of glycolysis
such as phosphorylation of sugar, lysis of sugar and oxidation by
dehydrogenation.

Question 9: Reproduction

The question measured candidates’ competence concerning the fertilization
and zygote development in mammals where they were required to explain
why should mammalian placenta be formed immediately after implantation.

This question was chosen by 86.83 per cent of the candidates. It was the
most chosen question among the optional ones. The performance of the
candidates in this question is summarised in Figure 6.
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Figure 6: Distribution of the Candidates’ Scores on Question 9

Figure 6 shows that about half of the candidates (62.28%) passed the
question by scoring from 5.5 to 15 marks. This indicates a good
performance.

The candidates who scored high marks (9 -15) were aware that foetus
development depends on the mother for nutrition, excretion, gaseous
exchange and protection against pathogens. They were also aware that the
placenta produces hormones such as progesterone and oestrogen which are
important for maintaining the uterus wall. Thus, they gave correct
responses. Extract 9.1 is a sample of the correct responses to the question.
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Extract 9.1: A sample of the candidates’ correct responses to question 9

In Extract 9.1, the candidate demonstrated good understanding of what
placenta is and the roles it plays in an embryo such as nutrition, gaseous
exchange and protection.
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2.1.10

The candidates who scored average marks (5.5 - 8.5) had insufficient
knowledge about the dependence of the foetus depend on the mother when
in the womb as they wrote proper explanation about placenta in
introductory part and explained correctly not in more than three to four
points regarding the importance of placenta being formed immediately after
implantation.

However, some candidates scored low marks (0 - 5). Those who scored
zero were not aware of the roles of the placenta to embryo. Those who
scored from 1 to 5 marks gave incorrect responses mixed with the correct
ones. For example, one of the candidates considered placenta as a
respiratory organ as he/she wrote; it has moist surface and gas diffuse
easily through it. Another candidate wrote; placenta is important as it
produces antibodies that prevent the foetus from infection. This candidate
failed to understand that antibodies are not produced by placenta but pass
from the mother to the foetus. There were also candidates who wrote;
immediate formation of the placenta helps in exchange nutrients. These
candidates were not aware that placenta exchange gases but not nutrients,
waste products or anything else. There were some candidates who regarded
placenta as a bag which contains the baby. These candidates wrote; the
placenta being a sac acts as a shock absorber, it protects the foetus from
mechanical damage. They seem to have confused the placenta with
embryonic membranes such as amnion and chorion.

Question 10: Transport

The question measured candidates’ competence pertaining to the concept of
transport in vertebrates by requiring them to explain how oxygen is
transported in the human body.

This was the second most opted question since it was attempted by 75.16
per cent of the candidates. The analysis of the candidates’ performance in
this question is shown in Figure 7.
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Figure 7: Distribution of the Candidates' Scores on Question 10

Figure 7 illustrates an average performance where about half of the
candidates (49.70%) scored from 5.5 to 15 marks.

The candidates who scored high marks (9 - 15) had adequate knowledge
about how oxygen is transported in mammalian body. They were aware
that high concentration of oxygen gas in the lungs creates concentration
gradient between lungs and blood thereby causing oxygen to diffuse into
the blood. They also realized that, in the blood stream, oxygen combines
with the respiratory pigment called haemoglobin to form a complex
compound called oxyhaemoglobin. They further realized that, when
oxyhaemoglobin reaches the area where there is low concentration of
oxygen it dissociates to release oxygen. Similarly, they were aware that
large amount of oxygen (97 - 98%) is transported in human body in form of
oxyhaemoglobin, and that the remaining per cent of oxygen (2 - 3%)
dissolves in blood plasma and it is transported in the body. Extract 10.1 is a
sample of the candidates’ correct responses.
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Extract 10.1: A sample of a part of the candidates’ correct responses to

question 10

In Extract 10.1 the candidate demonstrated good understanding of the
concept of transport of oxygen in human. He/she was aware that oxygen
being an important gas for aerobic organisms it has to be transported from the
lungs to the body tissues for respiration. He/she knew that large amount of

oxygen is transported in the form of oxyhaemoglobin.

The candidates who scored average marks (5.5 - 8.5) gave a correct
introduction and described one or two ways through which oxygen is

transported in the mammalian body.
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On the other hand, the candidates who scored low marks (1 - 5) obtained
most of the marks from the introduction and conclusion parts. In addition,
they partially described one way by which oxygen is transported in human
body. Some candidates mixed up some points. For example, one candidate
wrote; when oxygen enters in the haemoglobin it is then taken to the lungs
instead of oxygen combines with haemoglobin to form oxyhaemoglobin
which is later transported to the body tissues. Another candidate wrote; small
amount of oxygen is transported via white blood cells instead of small
amount of oxygen dissolves in blood plasma.

The candidates who scored zero mixed up transportation of oxygen and
carbon dioxide such that some of them explained how carbon dioxide is
transported instead of oxygen. Others explained about the factors which
determine the unloading of oxygen such as carbon dioxide concentration, and
pH. Extract 10.2 is a sample of the candidate’s incorrect responses to question 10.
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Extract 10.2: A sample of the candidates’ incorrect responses to question 10

In Extract 10.2 the candidate incorrectly pointed out some factors
responsible for oxygen unloading such as temperature, carbon dioxide
concentration and pH instead of ways through which oxygen is transported
in human.

133/2 Biology 2

This paper was composed of six topics, namely; Comparative Studies of Natural
Groups of Organisms, Regulation (Homeostasis), Growth and Development,
Genetics, Evolution and Ecology. Each topic contributed one question carrying 20
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marks. The candidate was required to attempt only five questions. The pass mark
for each question was from 7.0 to 20.0 marks.

2.2.1 Question 1: Comparative Studies of Natural Groups of Organisms

The question had parts (a) and (b). Part (a) required the candidates to describe
structural similarities and differences between the bodies of birds and mammals
while in part (b) they were required to explain how amphibians adapt to their
environments.

The question was opted by 90.09 per cent of the candidates of whom 23.75 per
cent passed. Further analysis of the candidates’ performance is shown in table 4.

Table 4: Distribution of the Candidates' Scores on Question 1

Scores Description Per centage of Candidates

| |
| 1218 [ Good |

Table 4 indicates a weak performance in question 1 since more than three
quarters of the candidates scored below average marks (0 - 6.5). There were
no candidates who scored above 18 marks.

The candidates who scored low marks (1 - 6.5) had partial knowledge about the
characteristics of birds and mammals. They obtained some marks by giving one to
three similarities and/or differences between birds and mammals. In part (a), some
candidates wrote differences such as; birds have two limbs and mammals have
four limbs. The candidate was not aware that birds and mammals have four limbs
however, in birds the fore limbs are modified for flying while those in human
being are used for holding things. Another candidate wrote; birds move by flying
and mammals by walking. The candidate was not aware that birds also do walk
and run by using hind limbs. There was also one candidate who wrote; birds have
small body size compared to mammals. This candidate did not know that the size
of both birds and mammals vary from small to large.

In part (b), the candidates provided incorrect adaptive features of amphibians such
as, amphibians have strong limbs. These candidates were not aware that the hind
limbs are the ones which are strong for jumping or leaping. Another response was,
all amphibians have tails for swimming. This candidate was not aware that it is
webbed hind feet that are important for swimming and not the tail. Another
candidate wrote: have hard and tough skin which aid about temperature
regulation. This is incorrect because amphibian have smooth and moist skin which
is sometimes used for gaseous exchange but not for temperature regulation. There
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was also a candidate who wrote; amphibians release eggs in different form,
instead of amphibian lay large number of eggs in water in order to increase the
chance of external fertilization.

The candidates who scored zero lacked knowledge pertaining to the characteristics
of classes to which birds and mammals belong, which could help them to provide
correct responses. In addition, they lacked knowledge of adaptive features of
amphibians. They were also not aware that the eggs are covered with jelly like
material for protection. Extract 11.1 is a sample of response from a candidate who
scored low marks.
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Extract 11.1: A sample of the candidates’ incorrect responses to question
1(a)

In Extract 11.1, the candidate mixed up incorrect and correct responses in
part (a) and (b). For example, in part (a), he/she gave structural similarities of
the bodies of birds and mammals such as possession of hair, mammary gland
and exoskeleton. The candidate was not aware that hair and mammary gland
are features of mammals and not birds. Similarly, exoskeleton is neither
found in mammals nor in birds but in arthropods. In part (b), the candidate
failed to realize that both birds and mammals are also warm blooded because
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he/she considered birds to be cold blooded while mammals are warm
blooded.

The candidates who scored average marks (7 - 11.5) obtained most of the
marks in part (b) but not in (a). In part (b), they gave some correct
adaptations of amphibian while in part (a) they gave one or two correct
responses on the similarities or differences of mammals and birds.

The candidates who scored high marks (12 - 18) demonstrated good
competence in grouping organisms according to their respective taxonomic
hierarchy. They were aware of the structure of the bodies of birds and
mammals such that in part (a) of the question they correctly described their
similarities and differences. Similarly, the candidates had good understanding
of the adaptive features of amphibians which help them to live in their
environments. This knowledge helped the candidates to correctly explain
how amphibians are adapted to their environments. Extract 11.2 is a sample
of the correct responses to the question.
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Extract 11.2: A sample of the correct responses to question 1(a).

In Extract 11.2, the candidate provided correct descriptions of the structural
similarities and differences between the bodies of birds and mammals such
as possession of vertebral column, dorsal nerve cord and ventral heart.
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2.2.2 Question 2: Regulation (Homeostasis)

This question required the candidates to describe the process of
osmoregulation by Anti Diuretic Hormone in human body.

The question was opted by 67.90 per cent of the candidates of which 54.38
per cent passed. Further analysis of the candidates’ performance shows that
they scored from 0.5 to 19 marks. There was no candidate who scored full
20 marks allotted to this question. The candidates’ performance in this
question is shown in Figure 8.

Scores

m0-6.5
7-115

m12-19

Figure 8: Distribution of the Candidates’ Scores on Question 2

The data in Figure 8 shows an average performance in this question since
about half of the candidates (54.39%) scored from 7 - 19 marks.

The candidates who scored high marks (12 - 19) were equipped with the
knowledge of how dilute and concentrated urine are formed in human.
Hence they correctly described the process of osmoregulation by Anti
Diuretic Hormone in human. Extract 12.1 is a sample of the correct
responses from one of the candidates.
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Extract 12.1: A part of the correct responses to question 2

In Extract 12.1, the candidate correctly described the process of
osmoregulation by Anti Diuretic Hormone in human body specifically
when there is little amount of water in the body.
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The candidates who scored average marks (7 - 11.5) demonstrated partial
understanding of osmoregulation process by Anti Diuretic Hormone. They
gave partial description on how the ADH is involved in osmoregulation.

Their descriptions included incorrect responses which made them lose some
marks.

The candidates who scored low marks (1 - 6.5) had inadequate knowledge
about the mechanism of osmoregulation. Hence provided one to four

correct points on osmoregulation by ADH. These candidates lost some
marks for introduction and conclusion.

On the other hand, some of the candidates scored zero. Some of these
candidates confused osmoregulation with thermoregulation. Therefore, they
gave such incorrect responses as; osmoregulation is involved in
maintenance of body temperature, it is controlled by Anti Diuretic
Hormone which stimulate sweating, panting and vasodilation. There were
some candidates who wrote about other hormones such as aldosterone
instead of ADH. For example, one candidate wrote; Aldosterone hormone
increase absorption of water. Extract 12.2 is a sample of incorrect
responses from one of the candidates.
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Extract 12.2: A sample of the candidates’ incorrect responses to question 2
41



In Extract 12.2, the candidate wrote that ADH is produced by adrenal gland
instead of pituitary gland. He/she also wrote that there is ultrafiltration in
the nephron without specifying the part of the nephron where ultrafiltration
occurs. This shows that he/she was not aware of the gland responsible for
the production of ADH and the way it works in the nephron to effect
osmoregulation.

2.2.3 Question 3: Growth and Development

Part (a) required the candidates to explain the internal and external factors
that affect seed germination. Part (b) required the candidates to explain with
the aid of diagram the events which occur during telophase stage of mitosis.

The question was opted by 97.20 per cent of the candidates of which 76.96
per cent passed. Further analysis of the candidates’ performance is shown
in Figure 9.
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Figure 9: Distribution of the Candidates’ Scores on Question 3

Figure 9 shows that most of the candidates (42.91%) scored from 7 to 11.5
marks while 37.04 per cent scored from 12 to 20 marks.

The candidates who scored high marks (12 - 20) were competent in the

biological concepts of germination, seed dormancy and mitosis cell

division. Thus in part (a) the candidates correctly explained internal factors

that affect seed germination such as the presence of enzymes, inhibitors and
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immaturity of the seed.; and external factors such as temperature, water and
oxygen. Similarly, in part (b) the candidates correctly described events
which occur in telophase stage. In addition, they had good drawing skills
which helped them to present the events diagrammatically. Extract 13.1 is
an example of the correct responses.
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Extract 13.1: A sample of the candidates’ correct responses to question 3(b)

Extract 13.1 shows a correct response from a candidate who explained
correctly internal and external factors that affect seed germination such as
temperature and maturity of the seed in part (a). Likewise, in part (b), the
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candidate correctly described events which occur during telophase stage of
mitosis and support the explanation with a diagram.

The candidates who scored average marks (7 - 11.5) obtained most of the
marks from part (a) but not (b). They demonstrated partial knowledge of
telophase stage of mitosis and failed to explain correct events which occur
in telophase stage of mitosis. Therefore, they lost most of the marks allotted
in that part.

The candidates who scored low marks (1 - 6.5) in part (a) explained from
one to three factors that affect seed germination, hence scored few marks in
this part. On the contrary, most of the candidates scored no marks in part
(b). while in part (b) most of them scored no marks. The responses given by
these candidates lacked clarity which could attract full marks.

On the other hand, the candidates who scored zero (0.0) demonstrated lack
of knowledge about the tested concept. For example, some of the factors for
germination written in part (a) were; concentration of waste in the seed,
freezing of the seed, genes of the seed, absence of nutrient supply and
parasitism. There was also a candidate who wrote; if the temperature is not
favourable to the seed, it will denature the seed and cause seed dormancy.

In part (b), most of candidates failed to distinguish the events which occur
in different stages of mitosis. Thus, they stated events which occur in other
stages of mitosis apart from telophase. For example, some candidates wrote
events which occur during interphase such as; formation of DNA, DNA
replication, centromere divides, spindle fibres become visible, formation of
nucleus in each side. On the other hand, some candidates described specific
events which occur in prophase stage of mitosis such as; formation of the
spindle fibres, chromosome becoming visible and short, formation of
centromere. Other candidates wrote general phases of cell cycle such as;
growth phase I, growth phase Il, synthesis and cytokinesis instead of events
which take place in telophase stage of mitosis. There was also a candidate
who wrote events that occur in metaphase stage of mitosis such as
migration of the chromosomes into the centre. Extract 13.2 is a sample of
the correct responses from one of the candidates.
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Extract 13.2: A sample of the candidates’ incorrect responses to
question 3(b)
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2.2.4

Extract 13.2 indicates that, in part (b), the candidate gave incorrect
description of events which occur during telophase stage of mitosis. For
example, the candidate wrote DNA replication which occurs during
interphase.

Question 4: Genetics

The question measured the candidates’ competence in the concept of gene
interaction, that is the epistasis. The candidates were informed that:

A cross between pure yellow testa and green testa bean
seeds gave all the F; yellow. When the F; were selfed
gave F, with the following phenotypes: 836 — yellow
testa, 212 — red testa and 72-green testa.

The candidates were then required to carry out the genetic crosses to show
the phenotype and genotype of F; and F.

The question was attempted by 65.30 per cent of the candidate out of whom
34.30 per cent passed. Description of the performance is further shown in
Table 5.

Table 5: Distribution of the Candidates’ Scores on Question 4

Scores Description Percentage of Candidates

| |
| |

Table 5 indicates a weak performance in question 4 since more than half of
the candidates (65.70%) scored from 0 to 6.5 marks.

The candidates with high scores (12 - 20) demonstrated good mastery of
genetic crosses including gene interactions which is Non-Mendelian
inheritance. They analysed the given data into genetic ratio of 12:3:1 which
indicates a dihybrid phenotypic ratio for epistatic gene interaction since it
deviates from normal dihybrid phenotypic ratio (9:3:3:1) in Mendelian
inheritance. They were aware that in epistatic gene interaction, one gene
called epistatic masks the expression of the other gene called hypostatic at
different locus. In this case, the epistatic gene had two alleles, one for
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colour suppression (dominant) and the other one for colour production
(recessive). The hypostatic gene also had two alleles, one for red testa
(dominant) and another for green testa (recessive). The existence of the
dominant epistatic allele did not allow either red or green colours to be
expressed; only yellow colour was expressed. The absence of epistatic
dominant allele allowed the expression of red colour in the presence of the
dominant hypostatic allele. The presence of both recessive hypostatic and
epistatic alleles expressed green colour. Extract 14.1 is the sample of a
correct responses from one of the candidates.
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Extract 14.1: A sample of the candidates’ correct responses to question 4

In Extract 14.1, the candidate correctly interpreted the ratio 12:3:1 as the
one resulting from epistatic. He/she then chose and used appropriate letters
in the Punnet square to show the formation of F; and F.

The candidates who scored average marks (7 — 11.5) correctly manipulated
the data and found the genetic ratio (12.3.1). Then they showed the
formation of F1 generation. However, they lost some marks because they
did not show the formation of F,.

The candidates who scored low marks (1 - 6.5) had partial knowledge of
the epistatic genes. Most of them showed the first few steps for the cross.
They were not aware that, in responding to the question, they were
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supposed to convert the given numbers of F, individuals into ratio. The
ratio obtained from the question was 12 - yellow: 3 - red: 1-green, which
represents the Non-Mendelian inheritance (epistasis) that does not obey
normal Mendelian ratio.

The candidates who scored zero were not aware of the type of gene
interaction shown in the question that is epistasis (Non-Mendelian
inheritance). Therefore, they based their responses on the normal
Mendelian inheritance. For example, one of the candidates crossed yellow
testa with green testa using letter YY and yy which led to incorrect
response. Besides, some candidates were not aware that unrelated genes are
located at different loci on the chromosome. For example, one candidate
used dominant YYyy and recessive (RRrr) instead of YYRR and yyrr.
There were also some candidates who considered the cross to be
monohybrid. Extract 14.2 is the sample of an incorrect responses from one
of the candidates.
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Extract 14.2: A sample of incorrect responses to question 4 from one of the
candidates
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2.2.5

In Extract 14.2 the candidate considered the cross to be normal dominant-
recessive monohybrid Mendelian cross. Therefore, the F, were in the ratio
of 3:1 instead of 12:3:1.

Question 5: Evolution

The question had parts (a) and (b). Part (a) demanded the candidate to
describe theories of origin of life while part (b) required them to outline the
strengths and weaknesses of each theory.

This question was the most opted as 98.80 per cent of the candidates
attempted it. Likewise, it was the most well performed question as 96.91
per cent of the candidates passed. Further analysis of the candidates’
performance is shown in Table 6.

Table 6: Distribution of the Candidates' Scores on Question 5

Scores Description

| 00-65 [  Weak [ 300 |
| |

Per centage of Candidates

Table 6 indicates the candidates’ good performance in question 5 where
96.91 per cent scored from 7 to 20 marks and only 3.09 percent scored
marks below average (0 - 6.5).

The candidates who scored high marks (12 - 20) demonstrated clear
understanding of the theories of origin of life, and the strengths and
weaknesses of each. They were aware of the origin of different organisms
originated and supported on earth. They used the knowledge available to
them to describe correctly the theories of origin of life and asses their
strengths and weaknesses. Extract 15.1 is a sample of the correct responses
from one of the candidates.
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Extract 15.1: Part of a sample of the candidates’ correct responses to
guestion 5

In Extract 15.1, the candidate described correctly four theories of origin of
life in part (a) and correctly outlined strengths and weaknesses of some of
the theories in part (b).

The candidates who scored average marks (7 - 11) obtained most of marks
from part (a) but not part (b). They demonstrated good understanding of the
theories of origin of life hence, gave correct explanation on the theories in
part (a). However, in part (b), they failed to outline the strengths and
weaknesses of the theories.
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Some of the candidates scored low marks (1.0 - 6.0) because they had
inadequate knowledge about the theories of origin of life as well as their
strengths and weaknesses. Certain candidates either mentioned the theories
without giving any description or describing one to two theories. Others
described all the four theories with some incorrect points. However, most
of them gave incorrect strength and weaknesses of the theories.

The candidates who scored zero lacked knowledge pertaining to the
theories of life and their strength and weaknesses in such a way that they
gave incorrect responses. Other candidates did not understand the demand
of the question, hence they listed and described Darwin and Lamarck
theories of life instead of theories of origin of life which are spontaneous
theory, special creation theory, cosmozoic theory, naturalist theory and
steady state theory. Extract 15.2 is a sample of the candidates’ incorrect
responses.
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Extract 15.2: A sample of the candidates’ incorrect responses to question 5

In Extract 15.2, the candidate described Lamarck’s theory instead of

describing theories of origin of life in part (a) and outlining strengths and
weaknesses of the theory in part (b).

2.2.6 Question 6: Ecology

The question had parts (a) and (b). Part (a) required the candidate to
describe with example the interdependence of groups of organisms in the
ecosystem such as detritivores and decomposers, producers and consumers,

food chain and food web. Part (b) required them to explain how energy
flows within an ecosystem.
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This question was opted by 79.90 per cent of the candidates where 69.01
per cent passed. Further analysis of the candidates’ performance is shown
in Figure 10.
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Figure 10: Distribution of the Candidates' Scores on Question 6

Figure 10 indicates the candidates’ good performance in question 6 where
69.01 per cent scored from 7 to 20 marks.

The candidates who scored high marks (12 - 20) demonstrated appropriate
use of biological knowledge, concepts, principles and skills in relation to
ecology. They were competent in the components of ecosystem. This
knowledge helped them to describe the interdependence of groups of
organisms in the ecosystem and explained correctly the way energy flows
within an ecosystem. Extract 16.1 is a sample of the candidate’s correct
responses to the question.
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Extract 16.1: A sample of the candidates’ correct responses to question 6(b)

In Extract 16.1, the candidate described correctly the interdependence of
ecosystem in part (a) which are detritivores and
decomposer, producers and consumers, food chain and food web. In part
(b), he/she explained correctly how energy flows within an ecosystem.

groups of organisms in the

The candidates who score

points which were correct.

d average marks (7 - 11) obtained most of the
marks from part (a). In part (b), most of these candidates gave one or two
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The candidates who scored low marks (1 - 6) lost most of the marks in part
(b) and few marks in part (a). These candidates lacked knowledge about the
dependence of organisms in the ecosystem. For example, in part (a) one of
the candidates wrote; the dependence of and decomposer is that detritivores
are living organisms which does not possess teeth hence depend on
decomposers. Some candidates failed to understand the demand of the
question as they described the habitats of the organisms instead of
describing their interdependence. For example, one of the candidates wrote;
detritivores are organisms live on the land and decomposers are organism
live in the soil, food chain is a series of feeding relationship of organism
and food web is the mesh of food chain.

On the other hand, the candidates who scored zero marks either lacked
knowledge of ecosystem or failed to understand the demand of the
question. For example, in part (b) one of the candidates discussed the
factors which affect flow of energy in the ecology such as poaching,
explosion/outbreak of fire and grazing instead of explaining the way energy
flows within the ecosystem. Another candidate explained some cycles such
as water /hydrological cycle and nitrogen cycle. There were also some
candidates who explained the interaction of biotic components of the
ecosystem such as predator-prey, parasitism and herbivory. Extract 16.2 is
a sample of the candidate’s incorrect responses to the question.
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Extract 16.2: A sample of the candidates’ incorrect responses to question 6(b)

In Extract 16.2, the candidate described some ecological cycles such as
water cycle and nitrogen cycle instead of explaining how energy flows
within an ecosystem. This candidate was not aware that cycles help the
circulation of nutrients and not the flow of energy. He/she also gave
explanation of the interaction between biotic components of the ecosystem

such as predator - prey relationship.
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2.3

2.3.1

133/3 BIOLOGY 3

133/3 Biology 3 was a practical examination with three alternative papers,
namely 133/3A Biology 3A, 133/3B Biology 3B and 133/3C Biology 3C.
The candidate had to do only one of these alternatives. Each paper
comprised three (3) questions. Question 1 and 3 of each paper was set from
the topic of Comparative Studies of Natural Groups of Organisms while
question 2 from Nutrition. Question 1 carried twenty (20) marks while
questions 2 and 3 carried fifteen (15) marks each. The pass mark for
question 1 was from 7.0 to 20.0 marks, while for questions 2 and 3 it was
from 6 to 15 marks each.

The analysis of the candidates’ performance on each paper in Biology 3
starts with question 1 of all the alternative papers 133/3A Biology 3A,
133/3B Biology 3B and 133/3C Biology 3C followed by questions 2 and 3.

Question 1: Comparative Studies of Natural Groups of Organisms

In all the three alternatives 3A, 3B and 3C, the questions measured the
candidates’ competence in dissecting the selected animal and displaying
various systems. In Biology 3A, the candidates were provided with
specimen S; which was a mouse/guinea pig/rat. Then, they were instructed
to dissect it to fully display the viscera in situ. Then, they were required to:

(@) Draw a neat diagram of the dissected specimen S; and label ten (10)
parts.

(b) (i) Identify the associate organs of the digestive system present in

the specimen.

(if) Explain the digestive role played by each of the associate organs
identified in 1(b)(i).

(iii) Describe how each of the associate organs identified in 1(b)(i) is
adapted to perform its digestive role in the specimen.

(iv) Explain how each associated organ identified in 1(b)(i) is
adapted to regulate sugar in the body of the specimen.

Similarly, in Biology 3B, the candidates were provided with specimen N;

which was a fresh cockroach and were instructed to dissect it and display
the reproductive and digestive systems. The candidates also were instructed
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to make sure that the digestive system is pined to the right hand side. Then
they were required to:

() Draw a neat diagram of the dissected specimen N; and label twelve
(12) parts.

(b) Explain the roles played by the labelled parts of the system in the
digestion process by giving six points.

In the same vein, for Biology 3C the candidates were provided with the
specimen S which was a toad/frog and instructed to dissect it to fully
display the viscera general. Then they were required to:

(a) Draw a neat diagram of the dissection and label twelve (12) parts.

(b) (i) State the natural habitat of the specimen S.
(if) Give five observable features which enable the specimen S to
adapt its natural environment.

The analysis of the candidates’ performance indicated that the question was
attempted by all 27529 (100%) candidates, out of whom 11.36 per cent
scored from 0.5 to 6.5 marks which is the weak performance. The
candidates who scored averagely from 7.0 to 11.5 marks were 45.77 per
cent and 42.87 scored from 12 to 20 marks which is good performance.
Figure 11 summarizes the candidates’ performance in this question.

(o2}
o

4577 42.87

N b
o O

11.36

o

Per centage of the
Candidates

05-6.5 7-115 12 -20
Scores

Figure 11: Distribution of the Candidates' Scores on Question 1

Figure 11 reveals that the candidates’ performance in question 1 was good
because 86.64 per cent of candidates scored from 7 to 20 marks.
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Further analysis show that the candidates who scored high marks (12- 20)
had sufficient knowledge about the dissection of small animals, arthropods
and frog. Therefore, in Biology 3A, these candidates demonstrated
adequate competence in dissecting the rat/mouse/guinea pig specimen as
well displaying the viscera in-situ hence, scored the full 5 marks allocated
for on - sport assessment. In part (a), the candidates drew a skilful large,
neat, labelled diagram of their dissection with non-crossing labelling lines.
In addition, the caption and magnification were appropriate to the diagram.
Also, they correctly identified the associate organs of the digestive system
present in the specimen and explained the digestive role played by each of
the identified associate organs. Moreover, they correctly described how
each of the identified associate organs adapt to perform its digestive roles
and regulation of sugar in the body of the specimen. Extract 17.1(a) shows
the correct responses from one of the candidates.
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Extract: 17.1(a): A sample of the candidates’ correct responses to question 1
in Biology 3A

In Extract 17.1(a), the candidate had good drawing skills and was
knowledgeable on dissecting the rat/mouse/guinea pig to display the
viscera in-situ in part (a). The caption and magnification were relevant to
the diagram. In part (b), the candidate identified the associate organs of the
digestive system and the roles played by each organ. Also, the adaptation of
the associate organs to digestion and sugar regulation were correct.

In Biology 3B, the candidates demonstrated good understanding about
dissection of the cockroach provided to display the reproductive and
digestive systems. They also correctly deflected the digestive system to
their right hand side. Thus, they deserved the 5 marks allocated for on-sport
assessment. In part (a), the candidates correctly drew the diagram of their
dissection with correct labels and the required systems. The caption and
magnification were correct and relevant to the diagram. In addition, they
provided correct digestive roles played by the labelled parts. Extract
17.1(b) shows the good responses from one of the candidates.
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Extract 17.1(b): A sample of the candidates’ correct responses to

question 1 in Biology 3B.

the frog/toad provided to

skilful neat diagram of

Extract 17.1(b) shows the response of the candidate who demonstrated
good drawing skills. The candidate correctly gave the caption and
magnification. Also, she/he was aware of the roles performed by each part
of the reproductive and digestive system of the cockroach.

Likewise, in Biology 3C, the candidates who scored from 12.0 to 20.0
marks demonstrated adequate competence pertaining to the dissection of
display the viscera general, hence deserved the 5
marks allocated for on-sport assessment. In part (a), the candidates drew a
their dissection with correct labels. They also
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provided relevant caption and magnification for the dissected specimen. In
addition, they correctly identified the natural habitat of frog/toad and the
observable features which enable the specimen to adapt its natural
environment. Extract 17.1(c) shows sample of the correct responses from
one of the candidates.
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Extract 17.1(c): A sample of the candidates’ correct responses to question 1
in Biology 3C

Extract 17.1(c) depicts the responses from the candidate who had good
drawing skill. The caption and magnification provided were relevant to the
diagram. He/she also managed to identify the natural habitat of the
frog/toad and correctly explained the observable features which enable it to
adapt its natural environment.

Despite the good performance of the candidates in question 1, a few
(11.36%) of the candidates scored from 0.5 to 6.5 marks due to lack of
competence required in in performing the dissection experiments. In
Biology 3A, most of the candidates demonstrated poor competence in
dissecting the rat/mouse/guinea pig to display viscera in-situ.
Consequently, some of them drew incorrect diagrams with features found
in frog and cockroach in part (a). Examples of such incorrect features are:
gizzard, malpighian tube and crop. Others drew incorrect diagrams with

71



internal organs which are not part of the viscera in-situ such as kidney,
renal artery and renal vein. These responses signify that the candidates
lacked knowledge about the viscera insitu, hence the system displayed in
the dissection were wrong. They also provided irrelevant caption and
magnification for the dissected specimen. The incorrect caption was a
diagram of a dissected specimen S; These candidates did not indicate the
system required to be displayed in the question. However, the some of the
candidates provide incorrect labels of the required parts of the viscera instu.

In part (b) (i), the majority of the candidates were not able to correctly
identify the associate organs of the digestive system instead they mentioned
other parts of the digestive system such as stomach, ileum, gall bladder and
explained their digestive roles in part (b)(ii). For example, some candidates
wrote the roles of the stomach as it acts as food storage, another one wrote;
it removes all harmful substances, ileum tends to produce bile pigment that
may somehow control the amount of sugar in an organism, crop it is used
to store food substance, gizzard used to break food and gall bladder used to
produce bile the.

Also, some candidates in this category provided incorrect adaptations of the
associate organ as they based on the incorrect organs identified in part
(b)(i). Some of them were not aware of the term adaptation as they wrote
the function of the liver and the pancreas instead of the present features
which enables the organs to perform the respective functions. Such features
include among others the presence of cells producing bile in the liver and
presence of bile duct pouring the bile to the duodenum. Others include the
presence of acinar cells that produce pancreatic juice and presence of
pancreatic duct pouring the pancreatic juice into the duodenum.

On the other hand, the candidates were unable to explain correctly how the
liver and pancreas are adapted to regulate sugar as the majority of them
wrote the mechanism of sugar regulation. These candidates were not aware
that liver has cells that enable it to convert excess glucose into lipids and
that the pancreas has cells, the islets of Langerhans with a- cells which
produce glucagon for stimulating the conversion of glycogen into glucose.
They also failed to understand that, the pancreas has p= cells which
produce insulin from the islets of Langerhans for stimulating the
conversion of excess sugar in the blood to glycogen for storage. Extract
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17.2(a) is part of the incorrect responses by one of the candidates in
Biology 3A.
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Extract 17.2 (a): Part of a sample of the candidates’ incorrect responses to
question 1 in Biology 3A

In Extract 17.2 (a), the candidate demonstrated lack of knowledge about the
visceral insitu. He/she drew a diagram with other parts such as gizzard and
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kidney which are not part of the viscera insitu. In addition, the candidate
provided incorrect associate organs of the digestive system and incorrect
adaptation to digestive roles and sugar regulation.

Similarly, most of the candidates among those who scored from 0.5 to 6.5
marks in Biology 3B lacked competence pertaining to the dissection of
cockroach. Consequently, they drew incorrect diagram in part (a). There
were some candidates who drew the diagram with incorrect deflection, as
the digestive system was deflected to the left instead of the right hand side
of the candidate. In addition, some of the candidates drew diagrams with
irrelevant caption and others neither wrote the caption nor the
magnification used. However, the majority of them failed to label correctly
some of the parts of the systems as the result, they provided incorrect
responses about the roles played by the labelled parts in the digestion
process. Example of the candidates’ incorrect responses are: the colon is
site for lipid synthesis, ileum is a place where nutrients digestion takes
place. Extract 17.2(b) is a sample of the candidates’ incorrect responses to
the question.
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Extract 17.2(b): Part of a sample of the candidates’ incorrect responses to
question 1 in Biology 3B
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In extract 17.2(b), the candidate incorrectly wrote the caption which did not
match with the diagram and the demand of the question. Similarly, the
diagram drawn was incorrect and wrongly labelled.

In Biology 3C, the candidates who scored 0.5 to 6.5 marks demonstrated
inadequate competence in dissecting the frog/toad to display the viscera
general. Some of them cut and removed out the digestive systems instead of
displaying it to their right hand side. Consequently, they drew incorrect
diagram in part (a). In addition, some of the candidates drew diagrams with
irrelevant caption and others neither wrote the caption nor the
magnification used. Examples of irrelevant captions are; The diagram of a
dissected frog and The diagram of dissection of male frog. These
candidates were not aware that the caption should indicate the required
system. For example, the diagram of a dissected frog to display the viscera
general.

In part (b), some of the candidates wrote incorrect habitat and observable
features which enable the frog/toad to survive in their habitat. Some of the
given incorrect features are; have compound eye and lung book for
respiration. These candidates were not aware that these features are found
in the arthropods. Extract 17.2(c) is a sample of the candidates’ incorrect
responses to the question.
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2.3.2

Extract 17.2(c): A part of a sample of the candidates’ incorrect responses to
question 1 in Biology 3C

In extract 17.2(c), the candidate incorrectly drew partial diagram of the
viscera general without the required parts, caption and magnification.

Question 2: Nutrition

The questions in all alternatives namely 3A, 3B and 3C, measured the
candidates’ competence in conducting food test experiments. In Biology
3A, the candidates were provided with 5 cm® of fresh liver, water and
solution X which was hydrogen peroxide. The candidates were also
provided with the chemical reagents which were iodine, Benedict’s
solution, copper Il sulphate, sodium hydroxide, dilute hydrochloric acid
and Sudan 11 solution. Then they were instructed to perform the following:
Q) Cut the 3 cm?® of the liver into small pieces and crush it to paste by
using a mortar and pestle provided. Add a little amount of water
into the paste, mix well and label it as liver solution.
(i) Put the remaining 2 cm® of a liver into a test tube, add 3 drops of
solution X in the test tube and observe the results.

The candidates also required to:

@ Carry out a biochemical test to identify the food substances present
in the liver solution and tabulate their results as shown in the
following table below:

Food tested Procedures Observation | Inference

(b) Name the solution X.

(© Use a chemical formula to illustrate the reaction which led to the
observation made in (ii).

(d) Explain how can one set a control experiment for the reaction
presented in (c).
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Similarly, in Biology 3B the candidates were provided with solution. Then,
they were required to:

@ Identify the food substances present in the solution S, and tabulate
their work as shown in the table below:

Food tested Procedures Observation | Inference

(b) State two properties of the food substance(s) identified in solutions
Sa.

(© State the food substances missing in solution S, to make it a
balanced diet.

In Biology 3C, the candidates were provided with solutions C; and C;
which contained unknown food substances (Mixture of egg albumen and
starch in solutions C;. and Glucose in solution C;). Then, they were
required to:

(a) Use the chemicals and reagents provided only to identify the food
substances present in solutions C; and C,, and tabulate their
experimental work as shown in the table below.

Food tested Procedures Observation | Inference

(b) Explain the importance of the following in the experiments
(i)  Neutralization process
(i) Cooling process.

(c)  State the factors affecting enzyme activities when digesting the food
substances identified in 2(a).

The question was attempted by all 27529 (100%) candidates of which
23.90 per cent scored from 0 to 5 marks. The candidates who scored
averagely, that is from 5.5 to 8.5 marks, were 48.58 per cent and 27.52 per
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cent of the candidates scored from 9 to 15 marks which was good
performance. The candidates’ performance on this question is illustrated in
Figure 14.
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Figure 14: Distribution of the Candidates' Scores on Question 2

Figure 14 shows that the candidates’ performance in question 2 was good
since about three quarters (76.10 %) of the candidates scored from average
and above (5.5 to 15) marks.

The analysis of the candidates’ responses in Biology 3A reveals that the
candidates (27.52%) who scored highly (from 9 to 15 marks) were
competent in carrying out the food test experiments. These candidates
demonstrated good mastery of the principles governing the carrying out of
the food test experiments. They were also able to make correct observation
and inferences of the result in part (a). In addition, they correctly named
solution X as hydrogen peroxide in part (b). The candidates also gave the
correct chemical formula for the reaction observed when a piece of liver
was dropped into hydrogen peroxide and the peroxide bubbled vigorously
due to decomposition into water and oxygen gas. Moreover, they were able
to recognise the use of boiled liver tissue as a control experiment instead of
using unboiled fresh liver provided. They realized that, in the boiled liver,
the hydrogen peroxide will be denatured by the heat. Extract 18.1(a) is a
sample of the correct responses from one of the candidates.
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Extract 18.1(a): A sample of the candidates’ correct responses to question

2 in Biology 3A
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In Extract 18.1(a), the responses indicate that the candidate correctly and
appropriately used chemicals and measurement in the procedures which
consequently resulted to correct observation and inferences. In addition,
she/he wrote relevant chemical equation for the reaction that involved the
addition of hydrogen peroxide to the liver tissue.

Likewise, in Biology 3B, the candidates who scored high marks (9 to 15
marks) were competent in conducting food test experiments given that the
chemicals and the measurement used in the procedures were accurately
presented in the report. Also, the observation and inferences were correct.
In addition, the candidates were aware of the different types of food
substances and their properties owing to the fact that the responses
provided were correct. Moreover, the candidates were able to identify the
food substances that were missing in solution S, provided to make it a
balanced diet for human being. Extract 18.1(b) is a sample of the correct
responses to the question.
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Extract 18.1(b): A sample of the candidates’ correct responses to
question 2 in Biology 3B.

In Extract 18.1(b), the responses indicate that the candidate correctly used
appropriate  measurement in the procedure for each food tested,
consequently the score for observation and inferences of the results. In
addition, the candidate managed to identify the properties of each food
substance identified in the solution; and correctly provided the type of food
substances which were missing for the solution to become a balanced diet.

In the same vein, the candidates who scored high marks (9 to 15) in

Biology 3C demonstrated good competence in conducting food test

experiment. Most of them were able to accurately use measurement of

chemical required to perform the procedure for each food tested. They also

made correct observations and inferences which helped them to write a
85



comprehensible

report.

Moreover,

most of the

Al

Extract 18.1(c) is a sample of the correct responses.

candidates were
knowledgeable about the importance of neutralization and cooling
processes when testing of non-reducing sugar.
correctly gave the factors affecting enzyme activities in digestion process.

so, the candidates
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Extract 18.2 (c): A sample of the candidates’ correct responses to
question 2 in Biology 3C.

In Extract 18.2 (c), the candidate provided correct responses to the
procedure, observation and inferences, and demonstrated her/his expertise
in report writing. Also the candidate correctly wrote the importance of
neutralization and cooling processes in the experiment in conjunction with
factors affecting enzyme activities in digestion process.

Despite the candidates’ good performance in this question, 23.90 per cent
of the candidates scored law (0 to 5 marks) in each of the three alternatives
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3A, 3B or 3C. In Biology 3A, most of the candidates demonstrated
inadequate knowledge about food test experiment and poor report writing.
In part (a) of the question, some of the candidates used impolite language
such as “put” to report the action already done while doing the real
experiment. These candidates were not aware of the use of the passive
voice rather than that of the active sentence in report writing. Most of the
candidates scored lower marks because they wrote incorrect procedures for
the food tested. For example, one candidate incorrectly wrote food tested
reducing sugar; I ml of Benedict’s solution was added to 2 ml of a solution
C1 and C2 in the separate test tube instead of 2 ml of benedict’s solution to
2 ml of reducing sugar solution. This response signifies that the candidate
was not aware of the reducing property of simple carbohydrate and the
principles for testing it. They failed to recognise that Benedict’s solution
contains cupric ions (Cu®*) which is reduced to cuprous ions (cu®). They
were also not aware that these cuprous form copper (1) oxide which react in
the mixture and precipitate out as a brick-red coloured compound, and that
to obtain the positive results, equal volume of reagent and the solution is
required. Likewise, some candidates used incorrect measurement for testing
of other food substances such as starch, protein and lipid and the thing
which consequently, affected their observation and inference.

In addition, some of the candidates had made incorrect observation because
they were not able to identify appropriate colour change. Example of
incorrect observations were; the solution not changed, the solution retained
the colour of iodine, the solution acquired the colour of benedict solution,
the solution retained the colour of Sudan 111 solution instead of blown, blue
and red colour respectively. These responses indicate that the candidates
lacked knowledge about the colour.

In part (b), some of the candidates gave incorrect name of solution X. For
example, one candidate named it incorrectly as biochemical catalyst
another candidate named it as peroxidase instead of hydrogen peroxide
solution. This candidate was not aware that peroxidase is an enzyme which
catalyse the decomposition of hydrogen peroxide solution. These
candidates had inadequate knowledge and they could not differentiate the
name of the solution and the enzyme. Other candidates failed to recognise
the reaction which took place when hydrogen peroxide was put on the fresh
liver in part (c). Most of these candidates provided incorrect chemical
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formula for the reaction. For example, one candidate wrote the formula; X
+ Catalase —— HyOqy + O (g and another candidate wrote X + H,0,
—— H,0 + O,. This indicates that the candidates lacked knowledge about
the decomposition of hydrogen peroxide. In addition, some of the
candidates failed to explain how the control experiment is set against the
prior experiment with the fresh liver tissue in part (d). Examples of
incorrect responses are such as; to set of control experiment use oxygen gas,
by putting the cotton in the upper part of the test tube, detoxification of the
liver and use exothermic reaction. Such candidates lacked knowledge of
setting the control experiments. Extract 18.2(a) is part of an incorrect
response from one of the candidates.
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Extract 18.2 (a): Part of a sample of the candidates’ incorrect responses
to question 2 in Biology 3A

In Extract 18.2 (a), the candidate wrote incorrect procedures. For example,
in testing of reducing sugar, the candidate wrote add Benedict’s solution
but the volume used was not indicated. As for the testing of lipid, there was
neither shaking of the mixture nor allowing it to settle before observation.
Also, colour identification was incorrect. For example, the candidate wrote
the colour of iodine, Benedict and Sudan Ill was retained. In addition, the
name of solution X and the equation provided was incorrect.
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Some of the candidates among those who scored low marks (0 to 5), in
Biology 3B managed to mention the food required to be tested. However,
the majority of them failed to write the correct procedures and make correct
observations and inference. As for the procedure, some candidates either
used incorrect volume of the solutions and reagents or the measurements of
the solutions were missing. For example, one candidate wrote to 2 mil of
solution S, benedict solution was added, to 2 mil of solution S,, sodium
hydroxide was added followed by copper Il sulphate. These responses show
that the candidates lacked knowledge about the volume required for the
reaction to bring about the positive results.

In addition, there were candidates who failed to recognise heating
procedure in Benedict’s test. Others were not aware of the principles
required for conducting lipid test experiment. For example, they wrote
appropriate mixture of the lipid solution and Sudan I11 solution but failed to
indicate the amount of time required for the mixture to settle (at least 3-5
minutes) after a vigorous shaking. These candidates failed to recognise that
the time lag allows the red stained oil layer to separate out and float on
water surface for observation if fat/lipid is present. Likewise, some
candidates wrote incorrect observations such as; the solution retained the
colour of iodine, no change observed, the solution not changed, the
solution remained with the colour of benedict’s solution, the solution
acquired the colour of Sudan 111 solution. These responses indicate that the
candidates lacked knowledge about proper colour change that suggests the
presence of the food substances in the food sample.

On the other hand, some of the candidates lost marks in part (b) because
they failed to identify the correct properties of the food substances
identified in the solution as they wrote incorrect responses such as have
sweet smell. Some of them wrote the advantages of the food substances
identified in solution S, instead of the properties of each food substance as
in; is a source of food to other living organisms, used as raw materials in
industry, they add manure in the soil after decay.

In part (c), the candidates incorrectly listed the missing food substances in
solution S, to make a balanced diet. For example, one candidate wrote
starch. This indicates that the candidate did not realize that reducing sugar
present in solution S, and starch form a group of carbohydrates in a
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balanced diet. Extract 18.2(b) is a sample of incorrect responses from one
of the candidates.
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Extract 18.2(b): Part of a sample of the candidates’ incorrect responses to

question 2 in Biology 3B
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In Extract 18.2(b), the candidate wrote incorrect procedures because the
chemical measurements were wrong. Consequently, she/he made incorrect
observation and inference. The candidate also wrote the advantage of food
substance instead of the food properties and side-lined starch from
carbohydrate present in solution S,.

Similarly, in Biology 3C, the candidates who scored low marks (0 to 5
marks) in question 2 lacked knowledge about food test experiments as most
of them mostly failed to write experimental report with correct procedures,
observations and inference for the food tested. Some of them incorrectly
wrote commanding statements. For example, one candidate wrote; to 2 ml
of solution C; and C; in separate test tube put 2 drops of iodine solution.
Others stated incorrect procedures as the measurements of the reagents
added to the solution were inaccurate. For example, one candidate wrote
incorrect procedure in Biuret test as to 2 ml of solution C; and C; in
separate test tube 2 ml of sodium hydroxide solution were added followed
by 3 ml of copper Il sulphate solution. This response indicates that the
candidate had inadequate knowledge about the principles of testing protein
in biuret test. They also failed to recognise that biuret test determines the
present of peptide bonds which are basis for the formation of protein when
equal volume of sodium hydroxide is added to a solution and mixed
carefully. This procedure is followed by the addition of a few drops of 1%
CuS04 solution. Thus, the copper |1 ion (Cu2™) added to the solution reacts
to form purple or violet complex.

Some candidates failed to differentiate the intensity of colour change from
the concentration of the precipitate in Benedict’s test. Consequently, their
responses about observations and inferences were similar for both reducing
and non-reducing sugar. These responses signify that the candidates were
not aware that, in the Benedict’s test, the concentration of simple sugar
increases after the hydrolysis of non-reducing sugar solution. Therefore, the
intensity to brick red colour and the concentration of precipitate formed in
that solution is greater than the results obtained when testing reducing sugar
solution.

Moreover, some of the candidates failed to state the importance of
neutralization and cooling processes in the experiment. For example, one
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candidate wrote, neutralization help to allow acid to react with food sample
and other reagent. Another candidate wrote, neutralization is done in order
to catalyse the reaction and to identify the food substances considered with
the reagent. On the other hand, incorrect responses provided for cooling
process are; it helps to lower the acidic reaction with food sample, help in
breaking down the bond existed between non-reducing sugar in order to be
weak for proper reaction between benedict solution with mixture. These
responses indicate that the candidates lacked knowledge about the
principles governing the testing of non-reducing sugar. They failed to
recognise that neutralization intends to remove acidity inhibition which
reacts with copper in Benedict’s test. Likewise, warmth speeds up the
chemical reaction that leads to overlapping of the series in colour changes.
Therefore, they ought to understand that the cooling process slow the
reaction and the observer can identify clearly the series of colour changes.
Extract 18.2(c) is a sample of incorrect responses from one of the
candidates.
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In Extract 18.2(c), the candidate lacked knowledge of conducting food test
experiments. He/she used incorrect measurement which affected the
observation and inference of the results. Similarly, the responses for other

Extract 18.2(c): Part of a sample of the candidates’ incorrect responses to

guestion 2 in Biology 3C

parts of the question were incorrect.
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2.3.3 Question 3: Comparative Studies of Natural Groups of Organisms and
Principles of Classification

Questions 3 in alternatives paper 3A, 3B and 3C measured the candidates’
competence in classification of living organisms to their respective groups.
In Biology 3A, the candidates were provided with specimens A; (bee), A,
(spider) and Az (quill feather). Then, they were required to:

@ Suggest four organisms from which the specimen A; must have
been taken.

(b) Observe specimens A; and A, and then;
Q) State the Kingdom and Phylum of specimen A,.
(i)  Give observable features in each of the specimens A; and A;
representing their respective Class level.

(© Give three functions of specimen Aj to the organism from which it
was taken.

Similarly, in Biology 3B, the candidates were provided with specimens N,
(freshly killed cockroach) and W (Housefly). Then, the candidates were
required to:

(@)  State the type of metamorphosis undergone by each of the specimens
Nzand W.

(b)  Describe the developmental stages in the life cycles of the specimens
N, and W with the aid of diagram.

(c) State the advantage and disadvantage of specimen N, in the
ecosystem.

Likewise, in Biology 3C, the candidates were provided with specimen L
(Irish potato), M (Grasshopper), P (Lizard) and Q (Tilapia fish). Then, the
candidates were required to:

(@) Give two observable features common to specimens M, P and Q at
the Kingdom level.

(b) State the observable features which makes the specimen P and Q look
different at Class level.
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(c) Classify each of the specimens |, M, P and Q from the
Phylum/Division to Class level.

(d) Give two importance of the specimen L to the organism from which it
was taken.

(e) State where specimen P and Q are naturally found.

(f) Draw a well labelled diagram of specimen M.

The data analysis reveals that 100 per cent of the candidates responded to
question 3. Further analysis shows that the performance was good since the
majority of candidates (93.66%) passed. The summary of their performance
is shown in Figure 15.

6.34%

Scores

m0-5
055-85

BY-
73.94% 15

Figure 15: Distribution of the Candidates' Scores on Question 3

Figure 15 shows that more than two third of the candidates (73.94%) scored
high marks ranging from 9 to 15 while a few 6.34 per cent scored from 0.5
to 5 marks. However, none of the candidates scored zero in this question.

The candidates who scored high marks (12 - 20) demonstrated adequate
competence in the topic of Classification of Living organisms. In Biology
3A, the analysis indicates that these candidates had adequate knowledge of
the distinctive features of Kingdom Animalia. Their responses about the
features observed from the members at the kingdom, phylum and class
levels were well clarified. They correctly provided the names of animals
covered with feathers in part (a). They also, correctly identified the
Kingdom and phylum in which the spider belongs and gave correct
observable features which formalized the placement of the bee and the
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spider in the Class Insecta in part (b). They also clearly stated the functions
of quill feather to the organism from which it was taken. Extract 19.1(a) is
a sample of correct responses to this question from one of the candidates.
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Extract 19.1(a): Part of a sample of the candidates’ correct responses to
question 3 in Biology 3A

In Extract 19.1(a), the candidates gave correct name of the Kingdom and
Phylum for spider and correct distinctive features for its respective class.
Also, the candidate provided correct names of organisms with quill feather

and the functions of the quill feather to the organism.
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In Biology 3B, the candidates who scored from 9 to 15 marks were aware
of the types of metamorphosis undergone by cockroach and housefly. They
also managed to describe the developmental stages in both life cycles
correctly. In addition, they demonstrated their good drawing skill on the life
cycles. Furthermore, they correctly stated the advantage and disadvantage
of cockroach in the ecosystem. Extract 19.1(b) is a sample of the correct
responses from one of the candidates.
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Extract 19.2(b): A Part of a sample of the candidates’ correct responses to
question 3 in Biology 3B

In Extract 19.2 (b), the candidate provided correct types of metamorphosis,
the developmental stages for both life cycles and demonstrated his/her

expertise in drawing.
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As for Biology 3C, the candidates who scored high from 9 to 15 marks had
good mastery of classification of living organisms. They managed to
provide correct features which formally placed grasshopper, lizard and
tilapia fish in the Kingdom Animalia. Also, the candidates correctly gave
the features which place the lizard and tilapia fish into different classes,
namely the Class Amphibian and Class Osteichthyes respectively. In
addition, these candidates managed to identify the Division/Phylum and
Classes for each of the specimen including grasshopper, irish potato, lizard
and tilapia fish. Moreover, the candidates were able to explain clearly the
importance of irish potato tuber to a plant from which it was taken and
correctly stated natural habitat for each specimen lizard and tilapia fish. On
top of that, the candidates drew correctly a well labelled diagram of
grasshopper. Extract 19.1(c) is part of the correct responses by one of the
candidates.
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Extract 19.1(c): Part a sample of the candidates’ correct responses to
question 3 in Biology 3C

In Extract 19.1(c), the candidate provided correct distinctive features across
the members of Kingdom Animalia and wrote correct observed features to
differentiate the specimens provided at class level. Also, he/she gave
correct importance of Irish potato and the natural habitat for lizard and
tilapia fish.

Although the candidates’ performance on question 3 was good, further
analysis of candidates’ responses in Biology 3A, 3B and 3C reveals that
there were a few (6.34%) of candidates who scored from 0 to 5 marks. In
Biology 3A, most of the candidates in this category demonstrated
inadequate knowledge about the topic of Comparative Studies of Natural
Groups of Organisms. Some of them failed to identify the common name of
organism covered by feathers and the function of quill feather to the
animal. For example, one of the candidates wrote quill feather protect the
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organism against preys. Another candidate wrote, it facilitates organism
movement towards the mate.

Also, the candidates were incompetent about the classification of living
organisms. Some were not able to identify the Kingdom and the Phylum in
which the spider belongs. Others wrote incorrect spelling of scientific
words. For example, one candidate wrote the phylum of spider as athopoda
instead Arthropoda. These misspelt words could lead to placing the
organism into an incorrect taxonomic group or side-lining it from the
required group due to miscommunication among the scientist worldwide. In
addition, some of the candidates failed to identify the features which
formally places the bee and the spider in their classes, namely the Class
Insecta and Arachnida respectively. Consequently, they wrote features of
other classes. For example, one candidate wrote; Bee has two pairs of
jointed leg per segment, which is the typical feature for the Class
Diplopoda. Some of the candidates wrote the features for Class Arachnida
and Insecta interchangeably. Extract 19.2(a) is part of an incorrect response
from one of the candidates.
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Extract 19.2 (a): Part of a sample of the candidates’ incorrect responses
to question 3 in Biology 3A

Extract 19.2(a) is a response from a candidate who had insufficient
knowledge about classification of living organisms. The candidate’s
responses were not well organised to justify the similarities at kingdom
level and differences at class level. Likewise, the candidate wrote incorrect
groups in part (b). For example, he/she wrote phylum chordata for
specimen A; — bee, phylum Arachnida for specimen A, - spider and class
insect for specimen A, — spider.

Similarly, in Biology 3B, the candidates who scored from 0 to 5 marks
demonstrated inadequate knowledge about the concept of metamorphosis in
arthropods. Most of them failed to identify the types of metamorphosis
occurring in cockroach and housefly in part (a). For example, one candidate
wrote, the type of metamorphosis for specimen N, is moulting
metamorphosis and that of W is full metamorphosis. In part (b), some of
the candidates defined the terms complete and incomplete metamorphosis
instead of giving the description of the developmental stages for the life
cycles of cockroach and housefly. For example, one candidate wrote
specimen W undergo a complete metamorphosis, complete metamorphosis
is the process whereby a gradual change/development stage in a life cycle
of organisms and specimen N, undergo incomplete metamorphosis,
incomplete metamorphosis is the type of the metamorphosis whereby three
stages involve in the development stage in the life cycles. In addition, the
candidates drew diagrams of either incorrect life cycles required or life
cycle with incorrect stages. For example, one candidate drew a diagram
with lava stage in a place of pupa for complete metamorphosis.

In part (c), some of the candidates wrote incorrect advantages and
disadvantages of cockroach in the ecosystem. For instance, some incorrect
advantages were; they ensure energy flow in the ecosystem because they
are carnivores which feed on small organisms, they are source of medicine,
they can hide in small space because they are small in size, they can escape
easily from danger as due to camouflage. Other incorrect disadvantages
provided were such as: they cause diseases, are causative agents for
diseases. These candidates lacked knowledge about the merits and demerits
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of arthropods, particularly cockroaches in the ecosystem. Extract 19.2(b) is
a sample of incorrect responses by one of the candidates.
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Extract 19.2 (b): Part of a sample of the candidates’ incorrect responses to
question 3 in Biology 3B

Extract 19.2(b) depicts the responses of a candidate who lacked knowledge
about metamorphosis occurring in cockroach and housefly. The candidate
incorrectly wrote that both undergo complete metamorphosis. Also, he/she
drew an incorrect diagram with linear arranged development stages instead
of circular manner of the life cycles. Similarly, the advantages and
disadvantages provided were also incorrect. For example, he/she wrote
incorrect statement as; cockroach cause diseases from one place to another.

As for Biology 3C, the candidates who scored from 0 to 5 marks
demonstrated inadequate knowledge about classification of living
organisms. Consequently, they gave features of the organisms which are
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not related to the required group. In part (a), some of the candidates wrote
observable features of each specimen provided instead of identifying the
similar distinctive features which placed the grasshopper, lizard and tilapia
fish in the Kingdom Animalia. Example of incorrect features are: tilapia
fish have swim bladder to control depth, lizard they use lungs for gaseous
exchange. These responses indicate that the candidates were not aware of
the distinctive features of the Kingdom Animalia such as presence of sense
organs, namely eyes, nose; locomotive structures such as legs, fines, wings;
and the mouth for feeding.

In the same vein, some candidates either failed to identify the Class in
which lizard and tilapia fish belong or provided incorrect observable
features relevant to their respective Classes. Some of the candidates
provided the features related to the Phylum level in part (b). For example,
one candidate wrote that lizard have spinal cord. This candidate was not
aware that tilapia fish and lizard look different at class level as lizard is
placed into the Class Amphibian whereas tilapia fish belongs to the Class
Osteichthyse. The difference features between the two classes are; tilapia is
covered by skin with cycloid scales while lizard has skin with rough horny
scales/dry scaly skin. Also, tilapia fish has fins for swimming while lizard
has four limbs. In addition, some of the candidates wrote internal features
which were not observable contrary to the question demand such as double
circulation, kidneys and homodont teeth.

In part (c), some of candidates misspelled the scientific terminologies. For
example, one candidate wrote the class hame of grasshopper as Class insect
instead of Insecta. Others gave incorrect habitat of lizard and tilapia fish in
Part (e) and drew irrelevant diagram of a grasshopper in part (f). Extract
19.2(c) is a sample of incorrect responses from one of the candidates.
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Extract 19.2(c): Part of a sample of the candidates’ incorrect responses to
guestion 3 in Biology 3C

Extract 19.2(c) show the candidate’s incompetent on classification of living
organisms. He/she incorrectly gave poorly arranged responses on the
similarities of the provided specimens. Likewise, the features provided
were for the class level instead of the kingdom level. For example, the
candidate wrote that grasshopper has compound eyes, tilapia fish has
scales. In addition, the candidate gave incorrect and poorly arranged
features to differentiate the organisms at class level.

ANALYSIS OF THE CANDIDATES’ PERFORMANCE ON EACH TOPIC

Biology Subject Examination involved a total of 13 topics. Seven topics
were tested in the133/1 Biology 1 paper and six topics in the133/2 Biology
2 paper. Two topics (one from paper 1 and the other one from paper 2)
were also tested in 133/3 Biology 3, which is a practical paper.
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The analysis of the candidates’ performance in Biology subject shows that
the candidates had good performance on four topics, average performance
on eight topics and weak performance on one topic. The performance is as
follows:

In the 133/1 Biology 1 paper, the candidates performed highly on the topic
Nutrition (53.15%), followed by Gaseous Exchange and Respiration
(38.94%), Cytology (49.80%), Transportation (49.70%), Reproduction
(40.17%), Coordination (30.4%) and Principles of Classification (17.90%).
In the 133/2 Biology 2 paper, the topic of Evolution (96.91%) ranked first
followed by those of Growth and Development (79.96%), Ecology
(69.01%), Comparative Studies of Natural Groups of Organisms (68.68%),
Regulation/Homeostasis (54.39%) and Genetics (34.30%). In the 133/3
Biology 3 paper, the topics of Comparative Studies of Natural Groups of
Organisms/ Principles of Classification and Cytology were performed at
91.15 per cent and 76.10 per cent, respectively. The performance on each
topic is summarized in Appendix A.

The comparison of the candidates’ performance on each topic in Biology
ACSEE 2021 and ACSEE 2022 reveals that the topics of Comparative
Studies of Natural groups of Living Things and Evolution have maintained
a good performance while that of Reproduction has maintained an average
performance. On the other hand, the performance on the topics of Growth
and Development and Ecology have improved from poor to good while
those of on Nutrition, Gaseous Exchange and Respiration, Coordination
and Genetics have improved from poor to average. Contrarily, the
performance on the topics Regulation, Cytology and Transportation have
dropped from good to average performance while that of Principles of
Classification has dropped from good to poor. The comparison is
summarised in Appendix B.

CONCLUSION

The candidates’ performance in Biology in the ACSEE 2022 was good
since 99.26 per cent of the candidates scored from 35 marks and above.
This performance is a result of the effort made by education stakeholders in
improving the teaching and learning which has ameliorated the candidates’
knowledge, skills, competencies stipulated in the syllabus, and which have
in turn enabled them to identify the demand of the questions and respond
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accordingly. Although, most of the candidates demonstrated good
knowledge, skills and competencies few of them (0.74%) seem to have
these aspects thing which has greatly affected their performance. The weak
performance for some of the candidates might have been caused by:

(@) Provision of responses which were contrary to the task of the
question. This is a result of either failure of the candidates to read the
questions carefully and understand their demands before attempting
them or carelessness when responding to the questions.

(b) Candidates’ partial knowledge of the tested concepts. This could be
the result of the students’ lack of mastery of the biological concepts
stipulated in the syllabus.

(c) Candidates’ incompetence in conducting scientific experiments
pertaining to dissection, food test and classification of living
organisms. This might have been caused by the candidates’
inadequate practices of carrying out food test experiment, dissection
and practice in drawing skilful diagrams.

(d) Candidates’ little drawing skills. This is the result of lack of drawing
exercises.

RECOMMENDATIONS

The candidates’ good performance is a product of collective efforts
between teachers and learners. Based on this fact, the following
recommendations to teachers and learners are put forward with a view to
improving the performance of prospective candidates:

@ Teachers have to continue using locally available materials
(improvisation) and include the following teaching/learning
resources:

(i) Charts, simple constructed keys, published key for plants and
animals and a variety of organisms for teaching the topic of
Principles of Classification whose performance has dropped
drastically despite the fact that its good performance was
constantly maintained for the last four years.
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(i)

(iii)

(iv)

(v)

(vi)

(vii)

Charts/diagrams/models or pictures for teaching the topic of
Nutrition whose this year’s performance has increased from
weak to average despite the weak performance it maintained
for the last four years. However, the target is good
performance.

Charts/diagrams or video showing the process of respiration of
various respiratory substrates on the topic of Gaseous
Exchange and Respiration, whose performance dropped from
average to weak in 2021 but has been restored to average in
this year (2022). However, the target is good performance.

Photographs/diagrams/pictures or illustrations to teach the
topic of Coordination whose performance has changed from
weak in 2021 to average in 2022. However, the target is to
have good performance.

Charts/illustrations or diagrams for teaching the concept of
epistasis on the topics of Genetics whose performance has
increased from weak to average, though more effort is needed
to make its performance better.

Charts, diagrams and models for teaching the topic
Transportation whose performance has dropped from good in
2021 to weak in order to enhance the students’ understanding
and hence good performance.

Apparatuses and materials for experimentation in order to
investigate the properties of enzymes for teaching the topic
Cytology which had good performance in the past four years
but has dropped to average performance in this year (2022).
The target is to restore its good performance.

(viii) Charts, diagrams and video film for teaching the topic of

Reproduction which never had good performance for the four
consecutive years and this year the performance is weak.
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(b)

(ix) Chart and graphs for teaching the topic of Regulation/
Homeostasis with a view to restoring its performance which
has dropped from good in 2021 to average in 2022.

(x) Fresh specimens of small mammal (rat/mouse/guinea pig),
arthropods (cockroach) and fog/toad, and guide students to
dissect them to display various systems.

Students are advised to:
(i) build the habit of reading each question carefully to ensure that
they clearly understand its requirement before attempting it.

(if) concentrate on their studies and solve various questions in the
Biology subject to ensure that they internalize the concepts
taught under each topic.

(iii) practice drawing various biological diagrams in order to gain
drawing skills owing to the fact that ‘practice makes perfect’.
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Percentage of the Candidates

Appendix A: The Candidates’ Performance on Each Topics in 2022 ACSEE
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Appendix B: Comparison of the Candidates’ Performance on 133 Biology ACSEE
between 2021 and 2022 by Topic

2022 2021

SIN Topics

No of Question(s)
Per centage of
Candidates who
Scored an Average of
35 Per cent or Above
Remarks
No of Question
Per centage of
Candidates who
Scored an Average of
35 Per cent or Above
Remarks

Regulation/

5. . 1 54.39 Average
Homeostasis

6. | Nutrition 2 53.15 Average

7 Gaseous Exchange | 5205 Average

and Respiration
8. | Cytology 2 49.80 | Average
49.70 Average

9. Transportation 1
10. | Reproduction 2 40.17 Average
11. | Coordination 1 38.94 Average

Genetics
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